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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	71
	SI started
	RP-160671
	0%
	March 17
	
	

	72
	RP-161267
	RP-161214
	10%
	March 17
	
	

	73
	RP-161597
	RP-161596
	20%
	March 17
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX %








RAN4 Perf. part:

XXX %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



55 %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

60%










RAN WG2:

50%










RAN WG3:

60%











RAN WG4:

50%










RAN WG5:

XXX%










RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



March 17
which is:
RAN #75
The Core part WI is planned to be 100% complete in:


<e.g. March 17>
which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:
<e.g. March 17>
which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1

· RAN1#86bis (October 2016)

The agreements and conclusions are summarized below.

	General

	Draft TR38.802 was endorsed in R1-1610848 as v0.3.0

	Waveform and multiple access

	Agreement:
· NR Support DFT-S-OFDM based waveform complementary to CP-OFDM waveform, at least for eMBB uplink for up to 40GHz

· FFS additional low PAPR techniques 

· CP-OFDM waveform can be used for a single-stream and multi-stream (i.e. MIMO) transmissions, while DFT-S-OFDM based waveform is limited to a single stream transmissions (targeting for link budget limited cases)

· Network can decide and communicate to the UE which one of CP-OFDM and DFT-S-OFDM based waveforms to use

· Note: both CP-OFDM and DFT-S-OFDM based waveforms are mandatory for UEs

· RAN1 should target for a common framework in designing CP-OFDM and DFT-S-OFDM based waveforms (without compromising CP-OFDM performance/complexity), e.g., control channels, RS, etc.

Discuss further offline for possible refined evaluation assumptions/methodology for waveform evaluations
Agreements:
· Capture the following observations in the TR

· All proposed non-orthogonal MA schemes for UL transmission share the following common features:

· At the transmitter side: using MA signature(s) 

· At the receiver side: allowing multi-user detector

· All proposed non-orthogonal MA schemes for UL transmission on a high level follow the following basic diagram. Note that the basic diagram is not intended to capture all the details or to be a complete diagram.
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Agreements:
· To add Section 8.1.3 for multiple access scheme for UL concept

· Details subsections/contents/descriptions to be discussed offline 

Agreements:
· For calibration purpose ONLY, The PHY abstraction method described in slides 5-7 of R1-1610626 can be used for SLS of some MA schemes that use MMSE-SIC/PIC receiver.
· Companies are encouraged to provide link level simulation results for different combinations of MCS and # of UEs for further verification

Conclusion:

· Rapporteur to propose the detailed subsections for 8.1.3 based on agreements made and to be made in RAN1, e.g.:
· Agreed observations, agreed PHY abstraction, etc.
Agreements:
· Capture the observations on page 4, and slides 7-10 into TR 38.802, with the following updates:

· Non-orthogonal MA schemes using an advanced receiver (e.g. SCMA, MUSA, IGMA) have little or no performance loss due to MA signature (except RS) collision.

· Some Nnon-orthogonal MA results combined with narrowband and/or repetition operations can potentially reach
· Non-orthogonal MA, in some of the evaluated scenarios, provides significant gain in terms of UL link-level sum throughput and overloading capability with ideal and realistic channel estimation in the evaluated scenarios
· Slides 9-10 are to be updated based on updated simulation results submitted to this meeting

Agreements:
· The observations on slide 3, along with appendix on slides 5 and 6, are agreed, with the following update:

· All simulated non-orthogonal MA schemes with grant-free with advanced receivers (some with ideal channel estimation while others with realistic channel estimation) provides significant
· compared to a respective grant-free reference scheme assumed based on OFDMA with grant-free by each company
· Add a note to the appendix: 

· Note: the empty entries in the table are due to absence of simulation data

· Add two rows in the tables in the Appendix listing the receive type(s) and HARQ combining used by each company
· For the columns in the tables in the appendix with both ideal and realistic channel estimation, split each column into two columns capturing results with ideal and realistic channel estimation separately
· slides 5-6 are to be updated based on updated simulation results submitted within this meeting

Agreements:
· The physical layer abstraction methods in R1-168076 and slides 5-7 of R1-1610626 can be used for MA system-level evaluation with individual verification by each company
· The candidate PHY abstraction methods should be referred in TR 38.802 by using the two reference documents (R1-168076 and R1-1610626)

Agreements:
· Further capture the LLS results in the tables on Page 4, 5, 6, and 7 of R1-1610957 into TR 38.802, with the following updates:

· The results are to be updated based on updated simulation results submitted to this meeting

· Note: the empty entries in the table are due to absence of simulation data

· Change “SE” in the relevant places of the tables to “bits/RE”

· Add a note whether or not CRC is included in determining “bits/RE” in each result of the corresponding tables

· Add references to the MA schemes in the tables

· Also add receiver assumptions in the assumption table

· In addition, provide a reference to the spreadsheet capturing all LLS results

· Note: CRC is excluded in coding rate determination

· This is only a clarification, not to be captured in the TR



	Numerology and frame structure

	Agreements:
· At least for Phase 1, study mechanisms to support operation over e.g. around 1GHz contiguous spectrum from both NW and UE perspectives including the maximum single carrier bandwidth of at least 80 MHz

· Carrier Aggregation/Dual Connectivity (Multi-carrier approach) 
· Details are FFS
· FFS: non-contiguous spectrum case
· Single carrier operation 
· Details are FFS 
· Maximum channel bandwidth continues to be studied in RAN1/4
· Maximum bandwidth supported by some UE capabilities/categories may be less than channel bandwidth of serving single carrier

· Note that some UE capabilities/categories may support channel bandwidth of serving single carrier
· Send an LS to ask RAN4 to study the feasibilities of mechanisms above from both NW and UE perspectives
Agreed in R1-1610655 with following updates
RAN1 discussed how to support operation over, e.g., around 1 GHz contiguous spectrum and reached the following agreements. 

Agreement:
· The number of subcarriers per PRB is 12

Working assumption:
· Adopt RB grid for FDM as it was agreed in TDM

Agreements:
· Sub-frame duration is fixed to 1ms
· Reference numerology for defining subframe duration is 15 kHz
Agreements:
· For SCS of up to 60kHz with NCP, y = 7 and 14
· FFS: whether/which to down select for certain SCS(s)
· For SCS of higher than 60kHz with NCP, y = 14
Agreements:
· Regarding DC present within the transmitter,

· DC Handling of DC subcarrier in transmitter side is specified

· Receiver knows where DC subcarrier is or is informed (e.g., by specification or signaling) of where DC subcarrier is or if DC subcarrier is not present within receiver bandwidth

· When receiver is informed DC subcarrier is present, FFS: transmitter DC subcarrier is punctured, rate matched, modulated, or EVM is not specified

· When DC subcarrier is not present, all subcarriers within the receiver bandwidth are transmitted
Agreements:
· Receiver side

· No special handling of the DC subcarrier(s) on the receiver side is specified in RAN1

· Behavior left to implementation, the receiver may for example puncture data received on the DC subcarrier

Agreements:
· RAN1 has not so far identified any forward compatibility issues for the potential introduction of new waveforms including zero-length CP in the future.

Agreements:
· Alignment within a subframe

· Symbol level alignment across different subcarrier spacings with the same CP overhead is assumed within a subframe duration in a NR carrier

· FFS: Unlicensed spectrum case
· For normal CP family, the following is adopted

· For Fs = 15 kHz * 2n (n is non-negative integer), 

· Each symbol length (including CP) of 15 kHz equals the sum of the corresponding 2n symbols of Fs
· Other than the first OS in every 0.5msec, all OFDM symbols within 0.5msec have the same size

· The first OS in 0.5msec  is longer by 16 Ts (assuming 15 kHz and FFT size of 2048) compared to other OSs
· 16 Ts is used for CP for the first symbol
· For Fs = 15 kHz * 2n (n is a negative integer)

· Each symbol length (including CP) of Fs equals the sum of the corresponding 2-n symbols of 15 kHz
Agreements:
· From Phase 1, physical layer design should support an extended CP

· Extended CP will be only one in given subcarrier spacing

· FFS: Exact for the services/scenarios for extended CP

Agreements:
· Explicit signaling to NR UEs can indicate reserved resources

· The details on signaling information and transmission are FFS 

· e.g. granularity for blank resource indication

· e.g. RRC signaling and/or L1 signaling (including DL control information)
· e.g. broadcast and/or unicast signaling

· e.g., whether this signaling is applicable to UE UL operation and/or DL operation and/or sidelink operation
· FFS: combination of above signaling
· FFS: time and frequency granularity
Agreements:
· Study at least the following aspects for NR carrier aggregation / dual connectivity

· Intra-TRP and inter-TRP with ideal and non-ideal backhaul scenarios

· Number of carriers

· The need for certain channels, e.g. downlink control channel, uplink control channel or PBCH for some carriers

· Cross-carrier scheduling and joint UCI feedback, e.g. HARQ-ACK feedback

· TB mapping, i.e., per carrier or across carriers

· Carrier on/off switching mechanism

· Power control

· Different numerologies between different/same carrier(s) for a given UE
· FFS: whether/if different numerologies are multiplexed on one carrier for one UE is called carrier aggregation / dual connectivity
Working assumptions:
· The NR frame structure should support both slots and mini-slots

· FFS: Timeline granularity for monitoring control of the mini-slot
· FFS: Terminologies of mini-slot

Agreements:
· Slot aggregation is supported
· Data transmission can be scheduled to span one or multiple slots
Agreements:
· At least for single carrier operation, NR should allow a UE to operate in a way where it receives at least downlink control information in a first RF bandwidth and where the UE is not expected to receive in a second RF bandwidth that is larger than the first RF bandwidth within less than X µs (FFS: value of X)

· FFS the first RF bandwidth is within the second RF bandwidth

· FFS the first RF bandwidth is at the center of the second RF bandwidth

· FFS the maximal ratio of the first RF bandwidth over the second RF bandwidth

· FFS detailed mechanism

· FFS RF bandwidth adaptation for RRM measurement

Agreements:
· From network perspective, multiplexing of transmissions with different latency and/or reliability requirements for eMBB/URLLC in DL is supported by  

· Using the same sub-carrier spacing with the same CP overhead

· FFS: different CP overhead
· Using different sub-carrier spacing 

· FFS: CP overhead
· NR supports both approaches by specification
· NR should support dynamic resource sharing between different latency and/or reliability requirements for eMBB/URLLC in DL 
Agreements:
· Consider further the tradeoffs for meeting URLLC requirements for the following.

· Semi-static resource allocation for UL data transmission.

· Dynamic indication of available resource (e.g., by broadcast DCI) for UL data transmission.

· Normal SR-based transmission
· Other solutions are not precluded


	Channel coding and modulation

	Observations:

· Performance

· The performance of LDPC, Polar and Turbo codes is captured in R1-1610600 (update of R1-1610423).

· It has not yet been possible to draw conclusions directly from these captured results, owing to different views on the implementation complexities and possible enhancements which are discussed in more detail below. 

· Flexibility for code rate and code block size support

· LDPC, Polar and Turbo codes can all deliver acceptable flexibility. 

· Chase- and IR-HARQ support

· The proponents of LDPC and Polar have shown schemes for support of both CC- and IR-HARQ in their respective codes

· Some companies have concerns on the incremental freezing method of HARQ support for Polar codes
· One company has concerns on the complexity of IR-HARQ for LDPC codes
· The ability of Turbo codes to support both CC- and IR-HARQ is well known 

· Implementation complexity

· LDPC:

· LDPC codes are widely implemented in commercial hardware supporting several Gbps throughput and attractive area and energy efficiency with some flexibility, but with flexibility and features that are more limited than required for NR; in relation to NR, there are concerns summarised below.
· The area efficiency reduces for lower coding rates

· The complexity of LDPC increases with increasing flexibility

· Proponents consider LDPC codes with limited flexibility to provide the most attractive area and energy efficiency, and that the characteristics of LDPC codes in area and energy efficiency remain advantageous even when supporting full flexibility, while some other companies consider the applicable flexibility to be limited, for example because a flexible switched network (if used) has an impact on increasing the power, area and latency

· LDPC codes are amenable to parallelisation which can provide better decoding latency

· Depending on the parity check matrix design, some of this parallelism may not be exploited for all code block lengths for NR, and some companies have a concern with this and its impact on energy and area efficiency

· Some variants of min-sum based iterative decoders are considered implementable, and allow a trade-off between complexity and performance 
· Two proponents consider quasi-ML decoders (e.g. list 32, ordered stochastic decoding) implementable for codeword sizes up to 1k

· BP and sum-product decoders are not considered implementable for NR by some companies

· For LDPC there are concerns that implementation with attractive area and energy efficiency may be challenging when simultaneously targeting the peak throughput and flexibility requirements of NR

· Polar:

· Polar codes are implementable, although there are currently no commercial implementations, and in relation to NR, there are some concerns as summarised below.
· The area efficiency reduces for shorter block lengths and lower coding rates

· For list decoders, the implementation complexity increases with increasing list size, especially with larger block sizes

· Some companies consider that a List 32 decoder is implementable up to a codeword size N of at least 1k (with larger codeword sizes requiring a segmented design), although some other companies have concerns on the achievable performance (including area efficiency, hardware throughput)

· Some companies consider that a List 8 decoder is implementable for codeword sizes N up to 4k (with larger codeword sizes requiring a segmented design)
· List 4 decoder is considered implementable for codeword sizes N up to at least 2k, with some companies considering it implementable up to 8k (with larger codeword sizes requiring a segmented design)
· List 1 is considered implementable
· For decoding hardware that can achieve acceptable latency, performance and flexibility, there are some concerns about the area efficiency and energy efficiency that are achievable with polar codes 

· Turbo:

· Turbo codes are widely implemented in commercial hardware, supporting HARQ and flexibility similar to what is required for NR, but not at the high data rates or low latencies required for NR; in relation to NR, there are concerns summarised below.
· Proponents consider some implementations of turbo codes to meet the flexibility requirements of NR with the most attractive area and energy efficiency except at higher throughputs, and particularly at lower code rates and lower block lengths

· Other companies consider that the latency and area and energy efficiency are not adequate for NR, and that the area and energy efficiency reduces at lower block lengths
· Only two of the proponents of turbo codes propose turbo codes for the higher throughputs for NR

· In some implementations suitable for lower throughputs, the area and energy efficiency is constant when varying the puncturing and repetition rate.

· Otherwise, this is not the case, e.g. in some implementations designed for higher data rates

· The decoding complexity increases linearly with the information block size for a given mother code rate

· The decoding complexity increases as the contraint length increases, and to a lesser extent as the mother code rate reduces

· For turbo codes, there are concerns that implementation with attractive area and energy efficiency is challenging when targeting the higher throughput requirements of NR

· Some advanced turbo decoders are considered implementable, and allow a tradeoff between complexity and performance.

· Some companies consider quasi-ML decoders are implementable for shorter information block lengths and codeword sizes up to 1k

· The proponents consider that a turbo decoder could be designed that would be capable of decoding both LTE and at least small information block sizes (K<=6144) of NR 

· Other companies consider that such reuse would be subject to multiple concerns or would not be possible

· Latency

· The proponents of all three coding families consider that their respective codes can fulfil the NR latency requirements
· Latency-wise, highly-parallelised decoders, as applicable for LDPC, and turbo according to some proponents, can help to reduce latency

· Although polar codes are not highly parallelisable, proponents consider that there are other design techniques that can help to reduce latency for polar decoders

· Some companies consider that polar codes may be able to achieve lower latency for decoding of small (around 1000 bits) blocks if capability of decoding large blocks is not considered; however, some other companies consider that polar decoders incurs longer latency than turbo decoders
· Other considerations

· Turbo and LDPC are similarly well established, while Polar is less well established, being the newest among the three. All of the code families require effort at least in specification design, in order to meet the NR requirements. Some companies consider that less well established technologies require more effort. 
Agreement:

· The channel coding scheme for eMBB data is LDPC, at least for information block size > X

· FFS until RAN1#87 one of Polar, LDPC, Turbo is supported for information block size of eMBB data <= X

· The selection will focus on all categories of observation, including overall implementation complexity, regardless of the number of coding schemes in the resulting solution (except if other factors are generally roughly equal)

· The value of X is FFS until RAN1#87, 128 <= X <= 1024 bits, taking complexity into account

· The channel coding scheme(s) for URLLC, mMTC and control channels are FFS

Conclusions:

· RAN1 is still encouraged to strive to draw additional observations and conclusions on the performance of channel coding

Agreements:
· The same constellation mapping as used in LTE (i.e. QPSK, 16QAM, 64QAM and 256QAM) is introduced, while not precluding other constellation mappings
· Note that there might be possibility to exclude some of above constellation mapping based on the further study
· Enhancement modulation schemes for further study include

· Higher order modulation in conjunction with MIMO

· Constellation mapping among subcarriers

· Other constellations (e.g., non-uniform QAM) 

· Coded modulations

· Spatial modulation

· Mappings of bits to symbol(s)
· Rotated-QAM up to BPSK, QPSK
· [image: image3.png]km



-QAM (0<k<=1)

· FFS k (e.g., k = 0.5 for BPSK, 0.25 for QPSK)

· Constellation Interpolation

· Note: Other modulation schemes or combinations of the above schemes are not precluded

· Note: Proponents should describe the details of the receivers



	Multi-antenna scheme

	Working assumptions:
· Beam management procedures can utilize at least the following RS type(s):

· RS defined for mobility purpose at least in connected mode
· FFS: RS can be NR-SS or CSI-RS or newly designed RS

· Others are not precluded
· CSI-RS:

· CSI-RS is UE-specifically configured
· Multiple UE may be configured with the same CSI-RS

· The signal structure for CSI-RS can be specifically optimized for the particular procedure
· Note: CSI-RS can also be used for CSI acquisition
· Other RS could also be considered for beam management such as DMRS and synchronization signals

Agreements:
· Group based beam management is to be further studied:

· Definition of beam grouping:

· Beam grouping = for TRP(s) or UE to group multiple Tx and/or Rx beam(s) and/or beam pair(s) into one subset of beams 

· FFS detailed mechanisms for beam grouping, reporting, beam-group based indication for beam measurement, beam-based transmission or beam switching, etc.

· Some examples can be found in R1-1610891 and R1-1609414
Agreements:
· For downlink, NR supports beam management with and without beam-related indication

· When beam-related indication is provided, information pertaining to UE-side beamforming/receiving procedure used for data reception can be indicated through QCL to UE

· FFS: Information other than QCL

· FFS: When beam-related indication is provided, information pertaining to the Tx beam used for data transmission is indicated to UE 

· For downlink, based on RS (used for beam management) transmitted by TRP, UE reports information associated with N selected Tx beams

· Study how the N Tx beams can be selected 

· Study the case where N comprises of all Tx beams

· Study UE reporting information

· Note: N can be equal to 1

Agreements:
· Support at least network triggered aperiodic beam reporting:

· Aperiodic beam reporting is supported under P-1, P-2, and P-3 related operations

· FFS beam reporting details

· FFS: UE assisted/initiated aperiodic beam reporting

· FFS: In case of UE assisted/initiated aperiodic beam reporting, UE request message can be transmitted on a reserved/dedicated/common uplink channel (e.g. physical random access channel, physical uplink control channel).

· Further study is needed whether semi-persistent/periodic/event-triggered beam (network triggered or UE assisted/initiated) reporting is needed

Agreements:
· Support using same or different beams on control channel and the corresponding data channel transmissions

· FFS the antenna ports for control channel and the corresponding data channel (e.g., sharing some ports or not)

· Study detailed aspects related to beams/beam pairs indication/reporting involving usage of control and data channels and involving one or more TRPs

Working assumption:

· The followings are defined as Tx/Rx beam correspondence at TRP and UE :
· Tx/Rx beam correspondence at TRP holds if at least one of the following is satisfied:

· TRP is able to determine a TRP Rx beam for the uplink reception based on UE’s downlink measurement on TRP’s one or more Tx beams.

· TRP is able to determine a TRP Tx beam for the downlink transmission based on TRP’s uplink measurement on TRP’s one or more Rx beams
· Tx/Rx beam correspondence at UE holds if at least one of the following is satisfied: 

· UE is able to determine a UE Tx beam for the uplink transmission based on UE’s downlink measurement on UE’s one or more Rx beams.

· UE is able to determine a UE Rx beam for the downlink reception based on TRP’s indication based on uplink measurement on UE’s one or more Tx beams.
· More refined definition can still be discussed
Agreements:
· UL beam management is to be further studied in NR

· Similar procedures can be defined as DL beam management with details FFS, e.g.:

· U-1: is used to enable TRP measurement on different UE Tx beams to support selection of UE Tx beams/TRP Rx beam(s)

· Note: this is not necessarily useful in all cases

· U-2: is used to enable TRP measurement on different TRP Rx beams to possibly change/select inter/intra-TRP Rx beam(s)

· U-3: is used to enable TRP measurement on the same TRP Rx beam to change UE Tx beam in the case UE uses beamforming

· FFS Indication of information related to Tx/Rx beam correspondence is supported

· Study UL beam management based on:

· PRACH

· SRS

· DM-RS

· Other channels and reference signals are not precluded

· Study uplink beam management procedure by considering the Tx/Rx beam correspondence

· For the case of TRP and UE have Tx/Rx beam correspondence
· For the case of TRP has no Tx/Rx beam correspondence and/or UE has no Tx/Rx beam correspondence

Agreements:
· NR supports mechanism(s) in the case of link failure and/or blockage for NR
· Whether to use new procedure is FFS

· Study at least the following aspects:

· Whether or not an DL or UL signal transmission for this mechanism is needed

· E.g., RACH preamble sequence, DL/UL reference signal, control channel, etc.

· If needed, resource allocation for this mechanisms
· E.g., RACH resource corresponding mechanism, etc.

Agreements:
· For coordinated transmission schemes for NR, both the case of co-located TRPs and the case of non-co-located TRPs are considered

· FFS the assumptions about latency/bandwidth 

· FFS detailed schemes

· Note: the classification of co-located vs. non-co-located may not capture all aspects, e.g., synchronization among TRPs, etc.

Agreements:
· For coordinated transmission schemes for NR:

· Support different types of coordinated transmission schemes for NR

· Strive for commonality in supporting the different types of coordinated transmission schemes for NR
· Study the need of network assistance and coordination for different types of interference suppression (e.g. inter user, inter-TRP interference) and cancellation based on advanced receivers

· Consider information related to interfering signals for interference suppression and cancelation at UE side

· As a baseline, consider NAICs receivers structures in LTE

Agreements:
· For NR network coordination schemes, following three deployment scenarios are encouraged to be evaluated in phase 1

· Indoor hotspot, dense urban, urban macro

· Use the simulation assumptions in TR 38.802 as baseline

· Adopt at least the FeCoMP (TR 36.741) methodology in terms of coordination

· E.g. Coordination cluster size, backhaul latencies, traffic loads, etc.

· The parameterization from the agreements on email discussion for NR MIMO calibration [86-20] could be considered

Agreements:
· Study at least the following different multi-panel structures at both TRP and UE

· Uniform array: antenna elements with the same polarization from multiple panels are uniformly distributed in horizontal and vertical dimensions respectively (see Fig.1(a) in R1-1610893 as an example)

· Non-uniform array: antenna elements with same polarization from multiple panels are not uniformly distributed in horizontal or vertical dimension (see Fig.1(b) in R1-1610893 as an example)

· Study the coherent/non-coherent MIMO transmission based on uniform/non-uniform array structure at TRP or UE
· E.g., Codebook design, calibration accuracy, interference measurement, advanced receiver design, interference hypothesis
Agreements:
· If UE capabilities are known, FFS UL SU-MIMO schemes should be designed agnostic to UE antenna configuration or not

· Support at least a maximum of 4 layers uplink SU-MIMO transmission

· FFS whether or not to support 5-8 layers

Agreements:
· At least one of precoded and non-precoded SRS based UL link adaptation procedure should be supported in NR, with at least following different procedures:

· UL data scheduling (MCS/precoder/rank) is based on non-precoded SRS transmission by UE

· Configurable number of SRS ports are 1, 2, 4, or [8]. Other possible numbers FFS.

· FFS on precoder/codebook
· UL data scheduling (MCS/precoder/rank) is based on precoded SRS(s) transmission by UE

· Configurable number of SRS ports are 1, 2, or 4. Other possible numbers FFS.

· Multiple precoded SRS resources (if supported) can be configured.

· At least one of the following is supported

· Precoder for SRS can be determined by UE based on measurement on DL RS and 

· Precoder for SRS can be indicated by gNB
· FFS on precoder/codebook

· UL data scheduling (MCS/precoder/rank) is based on a combination of non-precoded and precoded SRS transmission by UE
· Note: Some parts of above procedures might be transparent to UE

· FFS: UE may select a subset of SRS ports for SRS transmission
R1-1610831 was agreed
Agreements:
· At least for DL, study PRB bundling with configurable PRG sizes, at least including following aspects

· The size of PRG may or may not be fixed

· The size of PRG may or may not be system bandwidth dependent 

· PRG may consist of all scheduled PRBs

Agreements:
· RAN1 to study the following aspects :

· Codeword-to-layer mapping

· Number of codewords on a “NR-PDSCH”

· Other techniques not precluded

· This RAN1 study should consider advanced receivers for interference mitigation

· In the case of network coordination: the following can also be studied

· Rank and modulation order

· Modulation mapping

· Other techniques not precluded
· FFS: For this RAN1 study, the following performance metrics for non-full-buffer system level evaluation can be considered:

· Average UPT

· [5%,50%,95%]-tile UPT

Agreements:
· DL and UL transmission techniques should be studied to provide robustness against imperfect CSI and mobility

· e.g.) The techniques using a subset of beams/precoders may include beam cycling, beam broadening, etc.

· e.g.) In case of DL and FDD, this technical scope may include semi-open-loop MIMO technique being discussed in LTE eFD-MIMO. 

Agreements:
· Support downlink transmission scheme(s) achieving diversity gain at least for some control information transmission

· Exact scheme is for further study.

· Specification support for such transmission schemes, i.e., the scheme(s) may or may not be implemented in spec-transparent manner
· Note: The data/control channel transmission is at least based on DM-RS for demodulation.
Agreements:
· At least for CSI acquisition, NR supports CSI-RS, SRS
· FFS: Use of DL DMRS for CSI measurement

· NR supports aperiodic transmission of CSI-RS

· For CSI-RS transmission, NR supports at least one of following:

· Semi-persistent transmission
· Preconfigured CSI-RS resources can be activated or de-activated

· FFS: Activation/De-activation mechanism

· Periodic transmission

· Periodic CSI-RS can be configured by higher layer

· FFS: mechanisms (e.g. protocol layer) for dynamic control of activation/deactivation for semi-persistent CSI-RS

· FFS: mechanisms to provide reliable activation/deactivation for semi-persistent CSI-RS

· NR supports aperiodic CSI reporting

· NR supports at least one of following:

· Periodic CSI reporting 

· It can be configured by higher layer
· Semi-persistent CSI reporting
· Configuration of CSI reporting can be activated or de-activated

· FFS: Activation and de-activation mechanism
· Study periodic/aperiodic/semi-persistent CSI reporting by using CSI-RS
· FFS using other RSs
· FFS on necessary configurations, conditions, situations and use cases
· With regard to relating CSI-RS transmission and CSI reporting, following combinations are supported at least
· Aperiodic CSI reporting with aperiodic CSI-RS 

· Aperiodic CSI reporting with semi-persistent/periodic CSI-RS

· Semi-persistent/periodic CSI reporting with semi-persistent/periodic CSI-RS

· To support combinations above more flexibly, NR should allow independent control of CSI-RS indication and CSI reporting indication timings.

· ‘indication’ above may refer to triggering, activation, and deactivation depending on type of RS/reporting.

· Further study is needed how to guarantee appropriate time gap between indication of CSI-RS transmission and CSI-RS
· Further study is needed how to guarantee appropriate time gap between CSI-RS and CSI reporting

· Note: This does not preclude joint control of CSI-RS indication and CSI reporting indication.

Agreements:
· CSI-related settings consisting of:

· CSI reporting settings

· CSI parameter can be independently configured, e.g. time and/or frequency granularity, FFS: ON/OFF

· FFS: Details of configurability

· Definition of CSI parameters (e.g., CQI, PMI, RI) is FFS
· RS (at least for CSI measurement) settings, e.g. CSI-RS (CSI-IM as a special case)

· FFS: Other RS for CSI measurement

· CSI measurement settings 

· To configure which RS setting is used for a particular CSI reporting setting

· Study the case where a UE can be configured with:

· N CSI reporting settings

· M RS (for CSI measurement) settings

· CSI measurement setting configures mapping/linkage between N CSI reporting and M RS settings

Agreements:

· NR supports CSI reporting with two types of spatial information feedback

· Type I feedback: Normal 

· Codebook-based PMI feedback with normal spatial resolution

· Type II feedback: Enhanced 

· “Explicit” feedback and/or codebook-based feedback with higher spatial resolution 

· For Type I and II, CSI feedback per subband as well as wideband feedback are supported

· For Type I and II, beam-related feedback can be included

Agreements:
· A CSI-RS resource set should be studied whereby CSI-RS resources within the set may be dynamically shared amongst users 

· Study CSI-RS resources configuration in 2 steps 

· Step 1: Pre-configure a set of K CSI-RS resources for one or more users through UE-specific RRC configuration

· Step 2: For a given user, dynamically indicate N out of K (where N >= 1) of the CSI-RS resources from the set to enable CSI measurement in a given time window

· Study the following alternatives

· Alt 1: Dynamic signaling through DCI

· Alt 2: Dynamic signaling through MAC CE

· The CSI-RS transmissions can be dynamically indicated as one shot or multi-shot within the window
· The configured CSI-RS resource pool can be used for channel/interference measurement

· Configure multi sets of CSI-RS resources for one UE
Agreements:
· The feasibility of CSI-RS transmission and CSI reporting in a self-contained structure (e.g., subframe) should be studied, considering UE implementation complexity
· FFS: DM-RS based CSI reporting
· Interference measurement under different interference hypothesis should be supported in NR
· Definition of interference hypothesis and mechanism of interference measurement is FFS
Agreements:
· For hybrid beamforming, at least the following steps for CSI/RSRP acquisition should be studied: 

· Step 1: Beam-based CSI/ and/or RSRP (e.g., based on beam management procedures)

· To determine at least analog beam

·  Using UE feedback and/or beam-based reciprocity

· With beam-based reciprocity, TRP/UE can obtain DL/UL Tx beam from its Rx beam by multi-beam reception

· Step 2: Port-based CSI

· To determine the precoder for digital beam based on the reported analog beam(s)
·  Using UE feedback and/or port-based reciprocity

· With port-based reciprocity, TRP/UE can obtain DL/UL CSI based on UL SRS/DL RS

· Step 3: CQI 

· To determine CQI for data transmission given the reported analog and digital beam

· Based on UE-specific CSI-RS transmission

· Further optimization of the procedure for reciprocity/non-reciprocity can be considered

· Note: Certain steps may be merged/reordered/repeated

· Study the association between UL and DL RS in/among the above steps
· Note: CSI/RSRP acquisition for full digital or full analog beamforming can be a special case of the above framework

· For single-beam based approach, step 1 may not apply
Agreements:
· For channel and interference measurement in NR, 

· For interference measurement, support at least one of following schemes:

· Measurement subsets in both time and frequency domain 

· Interference measurement restriction in both time and frequency domain

· FFS on channel measurement
· FFS on the details (including whether measurement subset is equivalent to measurement restriction in the freq. domain)
· Study CSI reporting which is optimized for each use case
· E.g. CQI which is targeted to high reliability

Agreements:
· For DL data transmission, study following interference measurement options for CSI acquisition.

· Dynamically assigned (e.g., pre-committed/pre-scheduled) interference measurement resource
· In-scheduled interference measurement resource
· NZP CSI-RS based interference measurement

· DM-RS based interference measurement

· Combination of above options

· Other options are not precluded
· Above study should assume non-full buffer traffic model assumption
Agreements:
· For Type I feedback, NR supports at least the following (DL) CSI reporting parameters

· Resource selection indicator (Examples for further study are reference signal resource, port, reference signal sequence, beam)
· RI (rank indicator)

· PMI (precoding matrix indicator)

· Channel quality feedback
Agreements:
· At least the following RSs are supported for NR downlink

· CSI-RS: Reference signal with main functionalities of CSI acquisition, beam management
· FFS: RRM measurement 

· DM-RS: Reference signal with main functionalities of data and control demodulation
· FFS: channel state information estimation and interference estimation
· FFS: beam management

· Reference signal for phase tracking
· FFS: Whether DM-RS extension can be applied or not

· FFS whether new RS or RS for other functionalities can be used
· Reference signal for time/freq. tracking
· FFS whether new RS or RS for other functionalities can be used
· Reference signal for Radio link monitoring

· FFS whether new RS or RS for other functionalities can be used
· RS for RRM measurement

· FFS whether new RS or RS for other functionalities can be used
· At least the following RSs are supported for NR uplink

· SRS: Reference signal with main functionalities of CSI acquisition, beam management
· FFS: RRM measurement
· DM-RS: Reference signal with main functionalities of data and control demodulation
· FFS: beam management
· Reference signal for phase tracking
· FFS: Whether DM-RS extension can be applied or not

· FFS whether new RS or RS for other functionalities can be used
· FFS: Reference signal for RRM measurement

· FFS whether new RS or RS for other functionalities can be used

Agreements:
· Support NR CSI-RS pattern with at least the following properties: 

· CSI-RS mapped in one or multiple [consecutive] symbols

· FFS: At least CSI-RS located at the earlier part of a slot in some cases
· FFS: before or after the DM-RS agreed to study in RAN1#85
· FFS: CSI-RS located at other part of a slot

· Working assumption: Configurable density of CSI-RS in frequency and/or time domain by UE-specific manner

· Working assumption: CSI-RS for NR should support up to 32 ports 
· FFS: whether or not to have 32 ports codebook
· Support at least following configurations of NR CSI-RS

· UE-specific configuration to support

· Wideband CSI-RS, i.e. from UE perspective, the full bandwidth the UE is configured to operate with 
· Partial-band CSI-RS, i.e. from UE perspective, part of the bandwidth the UE is configured to operate with
· FFS: Different patterns may be used for wideband and subband CSI-RSs
Agreements:
· CSI-RS configuration for NR includes at least ‘number of antenna ports’
· Configuration can be explicit or impliit
· The number of CSI-RS antenna ports can be independently configured for periodic/semi-persistent CSI reporting and aperiodic CSI reporting
Working assumption:
· The number of antenna ports supported for CSI-RS configuration includes at least the following values

· 1,2,4,8,[12],16,[20],[24],[28],32
· RAN1 will update/remove above bracket parts in the next meeting

· Study e.g., performance, scenario, RS overhead, RS pattern considering the frame structure, reuse of hardware between NR and LTE
Agreements:
· Study variable/configurable DL/UL RS pattern for demodulation 

· For data channel and control channel
· At least density can be configurable

· FFS: other configurability

· The applicable scenarios need to be studied

· Study multi-set DL/UL RS for control and/or data demodulation 

· The first set is front-loaded (i.e. loaded in the front of RB) 

· Other set(s) can be configured for different purposes

· Details FFS (e.g. higher frequency/time density, Rx beam detection, RSRP/CSI-reporting, phase noise compensation)

Agreements:
· Study design of demodulation RS for broadcast channel, control channel and data channel

· Separate vs. joint design

· Study on design of demodulation RS for data channel 

· Whether or not the same principle for UL and DL RS pattern design 

· How to map DM RS in symbols of a slot

· Max # of orthogonal DL DMRS ports for SU/MU-MIMO scheduling
Agreements:
· QCL framework in NR is extended with new spatial QCL parameter(s) to support UE side beamforming/receiving procedure

· FFS details (e.g., receive angle of arrival, transmit angle of departure, spatial correlation of receiver antennas, Rx/Tx beamforming, etc.)

· For DM-RS antenna ports, NR supports:

· All ports are QCL-ed

· Not all ports are QCL-ed

· FFS on details

· FFS, e.g.:

· QCL between antenna ports transmitted on different CCs

· QCL between CSI-RS antenna ports within one CSI-RS resource

· All ports are QCL-ed

· Not all ports are QCL-ed

· QCL between CSI-RS antenna ports within two or more CSI-RS resources

· All ports are QCL-ed

· Not all ports are QCL-ed

· QCL of a DM-RS antenna port with other RS types
· QCL considering channel reciprocity

Agreements:
· Flexible configuration/indication of the QCL assumption should be studied in NR:

· Possible grouping  of the QCL parameters should be studied: 

· e.g., average gain, average delay

· e.g., angle of arrival/ departure, delay spread, Doppler spread

R1-1610747 was agreed
R1-1611012 was agreed

Agreements:
· NR supports configurable SRS bandwidth
· Partial-band size can be configured
· Partial-band is smaller than the largest transmission bandwidth supported by the UE
· Within a partial-band the PRBs for SRS transmission can at least be consecutive in the freq. domain

· FFS: Size of partial band
· FFS: Non-consecutive within partial band
· FFS: Multiple partial-bands transmitted simultaneously considering impact with OFDM and DFT-S-OFDM waveforms
· FFS: Simultaneous transmission can be from multiple panels.
· FFS: Frequency hopping of partial bands 
· Full band size can be configured
· Equal to the largest transmission bandwidth supported by the UE 
· NR supports aperiodic SRS transmission triggered by the network
· FFS on other trigger mechanism, e.g. event triggered
· FFS on multi-shot SRS transmission, e.g. the UE transmits SRS multiple times with single trigger from network  
· FFS: NR supports at least one of followings 
· Periodic SRS transmission
· Semi-persistent SRS transmission
· FFS: NR supports multiple numerologies for SRS transmission from one UE

Agreements:
· Companies are encouraged to provide/update results for Phase 1 NR MIMO calibration in RAN1#87, including link level and system level simulations

· Extend the email discussion for further clarification on simulation assumptions and metrics, if needed 

· Email discussion about the calibration work until 28th October – Ruyue (ZTE)
· Including discussions on simulation assumptions and metrics for  Phase 2 NR MIMO calibration, including link level and system level simulations 
R1-1610889 was agreed

Agreements:
· The following aspects should be considered for UL PC design:
· No LTE-like cell-specific reference signal for path loss estimate
· Beam-based transmissions/receptions
· Analog beamforming at eNB/UE
· Multi-beam / multi-stream transmissions 
· Multiple numerologies 
· Inter-TRP information exchange
· FFS: Dynamic TDD
· Other aspects are not precluded
· The following design of UL PC as starting point for study:
· Fractional power control in LTE as framework
· DL RS for path loss measurement 
· e.g. RS in DL beam management P-1, P-2 and P-3 for multi-beam scenario or single-beam scenario
· Separate PC settings for UL control and data channel
· FFS: the following design of UL PC
· Numerology-specific parameter setting
· Separate PC settings for multi-beam / multi-stream UL


	Aspects related to initial access and mobility

	Agreements:
· NR defines at least two types of synchronization signals

· NR-PSS at least for initial symbol boundary synchronization to the NR cell

· FFS other functionality provided by NR-PSS, e.g., part of NR cell ID, serving as DMRS for NR-SSS, detection of subcarrier spacing

· NR-SSS for detection of NR cell ID or at least part of NR cell ID

· Number of NR cell IDs is targeted to be at least 504

· FFS: larger than that in LTE

· FFS number of NR cell IDs

· NR-SSS detection is based on the fixed time/freq. relationship with NR-PSS resource position irrespective of duplex mode and beam operation type at least within a given frequency range and CP overhead
· FFS FDM or TDM

· FFS other functionality provided by NR-SSS, e.g., demodulation of broadcast channel, RRM measurement, deriving subframe index, deriving symbol index

· NR defines at least one broadcast channel: NR-PBCH

· NR-PBCH decoding is based on the fixed relationship with NR-PSS and/or NR-SSS resource position irrespective of duplex mode and beam operation type at least within a given frequency range and CP overhead
· FFS: Unlicensed spectrum case
· FFS relationship between NR-PBCH subcarrier spacing and NR-PSS and/or SSS subcarrier spacing

· Following broadcasting schemes to carry essential system information can be considered

· Option 1: NR-PBCH carries a part of essential system information for initial access including information necessary for UE to receive channel carrying remaining essential system information

· Option 2: NR-PBCH carries minimum information necessary for UE to perform initial UL transmission (not limited to NR-PRACH) in addition to information in Option 1

· Option 3: NR-PBCH carries all essential system information for initial access
· Other options are not precluded
Working assumption:
· Wider transmission bandwidth for NR-PSS/SSS and/or PBCH than that for LTE-PSS/SSS/PBCH is supported at least for a subcarrier spacing larger than 15kHz

· Below 6 GHz, transmission bandwidth containing NR-PSS/SSS/PBCH is not more than [5 or 20] MHz
· Below 40 GHz, transmission bandwidth containing NR-PSS/SSS/PBCH is not more than [40 or 80] MHz
Agreements:
· PSS, SSS and/or PBCH can be transmitted within a ‘SS block’

· FFS: details how to compose PSS, SSS and/or PBCH

· Multiplexing other signals are not precluded within a ‘SS block’

· One or multiple ‘SS block(s)’ compose an ‘SS burst’

· FFS: Number of ‘SS block(s)’ (defined as duration of ‘SS burst’)

· FFS: whether or not ‘SS block(s)’ are consecutive
· FFS: whether or not ‘SS block(s)’ within a ‘SS burst’ are the same
· One or multiple ‘SS burst(s)’ compose a ‘SS burst set’

· FFS: Periodicity and the number of ‘SS burst’ within a SS burst set

· Number of SS bursts within a SS burst set is finite.
· FFS: Transmission instances of ‘SS burst set’ 
· E.g., periodic/aperiodic transmission of SS burst sets.
Agreements:
· From RAN1 specification perspective, NR air interface defines at least one periodicity of SS burst set

· FFS: whether or not to define common periodicity range for SS burst set across NR carriers

· Values of the periodicities of SS burst set is for further study

· E.g., 5ms, 40ms, 100ms
· The lowest value of the periodicity of SS burst set is X ms, e.g., 5ms, 40ms, 80ms 
· Note: Interval of SS burst can be the same as interval of SS burst set in some cases, e.g., single beam operation
· Note: the main bullet can be applied to PSS, SSS and/or PBCH
· FFS: networks is allowed to transmit SS burst set at least at the defined periodicities

· FFS: UE is allowed or informed to adapt acquisition procedure based on periodicities of SS burst set
· FFS: For example, if multiple periodicities of SS burst set are defined for initial blind acquisition, UE assumes X ms of an NR carrier as periodicity of SS burst set for dwell time on a freq

Agreements:
· Companies are encourage to provide evaluations for different multiplexing techniques for initial access

· Use the link level parameters that got agreed in R1-1610987 and R1-1610991

Agreements:
· Agree on R1-1610991 with the following modification and note in R1-1611038
· “seven sites” should be modified as “one or two cellular tiers”
· Note: Company reports which value for the number (i.e., 1 or 2) of cellular tiers to choose for the evaluation

Agreements:
· At least one subcarrier spacing for each synchronization signal (e.g. NR PSS,SSS, PBCH) is predefined in the specification for a given frequency range
· FFS: Subcarrier spacings for NR PSS, SSS and PBCH can be same or different.
· Note that there are more than one frequency ranges
· FFS: for the case when the frequency ranges are overlapped.

· FFS: whether or not to define a single numerology or multiple numerology for frequency range

· RAN1 should study the number of subcarrier spacings in a given frequency range and strive for minimizing the number of subcarrier spacings

R1-1610987 was agreed

Agreements:
· When Tx/Rx reciprocity is available at gNB at least for multiple beams operation, the following RACH procedure is considered for at least UE in idle mode

· Association between one or  multiple  occasions for DL broadcast channel/signal and  a subset of RACH resources is informed to UE by broadcast system information or known to UE
· FFS: Signaling of  “non-association”
· Detailed design for RACH preamble should be further studied

· Based on the DL measurement and the corresponding association, UE selects the subset of RACH resources

· FFS: Tx beam selection for RACH preamble transmission
· At gNB, the DL Tx beam for the UE can be obtained based on the detected RACH preamble and would be also applied to Message 2

· UL grant in message 2 may indicate the transmission timing of message 3
· For the cases with and without Tx/Rx reciprocity, the common random access procedure should be strived
· When Tx/Rx reciprocity is not available, the the following could be further considered for at least UE in idle mode
· Whether or how to report DL Tx beam to gNB, e.g.,

· RACH preamble/resource
· Msg. 3

· Whether or how to indicate UL Tx beam to the UE, e.g., 

· RAR

Agreements:
· RAN1 is studying and some companies see potential benefits of a simplified RACH procedure consisting of two main steps (Msg1 and Msg2) for UEs

· RAN1 has discussed the following: 

· The use of a UE identity in Msg 1

· Msg 2: RA response that is addressed to the UE identity in Msg 1

· FFS on the definition and choice of the UE identity
· FFS on the applicability scenarios of simplified RACH procedure 
· RAN1 to send LS to RAN2

· RAN1 is aware that RAN2 is also studying the RACH procedure and RAN1 would like to inform RAN2 to take the above into considerations and would like to request any feedback on UE identities and associated procedure and also ask the corresponding applicable scenarios
R1-1610992 was agreed

Agreements:
· RACH resource:
· A time-frequency resource to send RACH preamble
· Whether UE needs to transmit one or multiple/repeated preamble within a subset of RACH resoueces can be informed by broadcast system information
· For example, to cover gNB RX beam sweeping in case of NO Tx/Rx reciprocity at the gNB
R1-1610962 was agreed
Agreements:
· NR supports multiple RACH preamble formats, including at least
· RACH preamble format with longer preamble length 

· RACH preamble format with shorter preamble length

· FFS how many signatures (e.g. number of RACH sequences, payload size, etc.)
· Multiple/repeated RACH preambles in a RACH resource is supported

· FFS: How to support single-beam and/or multi-beam operation
· FFS: Preamble could be the same or different
· Numerology for RACH preamble can be different depending on frequency ranges
· FFS: How many numerologies will be supported per frequency range
· Numerology for RACH preamble can be different or the same from that for the other UL data/control channels


R1-1610986 was agreed
Agreements:
· In the evaluation for RACH preamble transmission and RACH resource selection, companies report the following assumptions
· Support of Rx beam sweeping at the base station
· Support of coverage, e.g., the values defined in TR38.913

Agreements:
· Note: In this WF, IDLE mode refers to a UE state similar to LTE IDLE state, whose exact definition is up to RAN2
· Note: In this WF, CONNECTED mode refers to a UE state similar to LTE CONNECTED state, whose exact definition is up to RAN2
· Note: In this WF, cell refers to NR cell which is tied to a same ID carried by NR-SS.

· Detailed definition of NR cell FFS

· NR supports cell-level mobility based on DL cell-level measurement (e.g. RSRP for each cell) in IDLE mode UE
· Study the following DL signals for IDLE mode RRM measurement

· Option 1: Synchronization signal (e.g., NR-PSS, NR-SSS)

· Option 2: RS for demodulating broadcast channel

· Option 3: RS for mobility

· FFS if and how to associate the cell ID with this RS

· FFS this RS is for multi-beam and/or single-beam

· Option 4: Any combinations of above

· Other options are not precluded
· FFS: QCL definition for DL signal for IDLE mode RRM measurement
· FFS whether NR cell is defined only for “IDLE mode” or for both IDLE and CONNECTED mode

Agreements:
· For L3 mobility based on DL measurement in CONNECTED mode UE:

· At least non-UE-specific DL signals can be used for CONNECTED mode RRM measurement
· FFS UE-specific DL signals for this purpose
· Study the following DL signals for CONNECTED mode RRM measurement
· Option 1: Cell related RS which is carrying Cell-ID (e.g. NR-PSS, NR-SSS)

· Option 2: RS for mobility

· FFS how to associate it with beam-ID and/or Cell-ID

· Option 3: RS for demodulating broadcast channel

· Option 4: A combination of option 1 and 2

· Other options are not precluded

· At least one of cell-level and beam-level measurement quantities is supported for RRM reporting.

· FFS which RRM measurement quantities to define, e.g., RSRP, RSRQ

· Study the following options for RRM measurement quantities to be reported for L3 mobility:

· Option 1: derived per cell (e.g., if multi-beam, as a function of multi-beam measurements)

· Option 2: derived per beam

· Option 3: A combination of option 1 and 2

· Other options are not precluded

· FFS for other UE states (if introduced by RAN2)
Agreements:
· Companies are encouraged to provide link simulation results for DL based mobility at above-6GHz

· Evaluation assumptions are used in Table A.1.5-1 (TR38.802 V0.2.1)
· LLS performance metrics to be considered
· Measurement accuracy (signal level)

· Difference between actual received power and estimated received power

· Temporal tracking of beam strength



	Duplexing

	Conclusion:

· Continue study considering some or all of the following aspects:

· Deployment scenarios/bands, same-/cross-operator considerations

· Resource assignments and rate adaptations

· Frame structure and HARQ/scheduling timing

· Measurements for cross-link interference management

· Signalling (e.g., OTA, backhaul, UE capability, etc.)

· Cross-link interference management (IC/IS, power control, etc.)

· Centralized vs. distributed interference/resource management

· Beamforming/MIMO

· Duplex modes (e.g., FDD/TDD, FDM/TDM, etc.)

· Latency reduction

· Whether or not LTE interference/resource management can be used as a starting point (as applicable)

· Sensing

· RS design

· Advanced receiver

· Timing alignment between DL and UL 

Agreements:
· Strive for a common framework for cross-link interference mitigation schemes for both paired and unpaired spectra



	Scheduling/HARQ aspects

	Agreements:
· For UL control channel in short duration,

· 1 symbol duration of a slot is supported.
· FFS: a few symbol duration of a slot is supported.
· Mechanism enabling frequency-diversity is supported.
Agreements:
· In frequency-domain, a PRB (or multiple PRBs) is the minimum resource unit size for UL control channel.
Agreements:
· UE-specific RS is used for PUCCH transmission
Agreements:
· Study how to meet RAN requirements on latency and reliability using at least one HARQ retransmission for DL data and UL data

· Further study TTI duration and achievable latency based on at least one retransmission

· Further study details of HARQ operation in DL and UL taking into account reliability of overall HARQ signaling procedure (control, data and feedback channels)
· This does not preclude studying single transmission to meet the RAN requirements on latency and reliability
Agreements:
NR should support
· UE/PDCCH-specific DM-RS for PDCCH reception. At least for beamforming, UE may assume same precoding operation for PDCCH and associated DM-RS for PDCCH.

· FFS: DM-RS is PDCCH-specific and/or UE-specific
· Shared/Common RS for PDCCH reception
· Whether this sharing will be transparent to UE is FFS

· FFS: Whether UE may assume the same precoding operation between RS and PDCCH

· FFS: QCL between antenna ports for PDCCH demodulation
· Tx diversity supported. Which scheme/how FFS
Agreements:
For the frequency-domain aspects:
· A UE monitors for downlink control information in one or more “control subband”
· This does not preclude that UE may receive additional control information elsewhere within or outside the control subband in the same or different OFDM symbol(s)
· FFS: One DCI message is transmitted within one control subband.
· A “control subband” is smaller than or equal to the carrier bandwidth (up to a certain limit) 

· FFS if a “control subband” is non-contiguous and/or contiguous in the frequency domain. 

· A “control subband” consists of an integer number of RBs/PRBs in the frequency domain
· FFS: multiplexing of multiple control channels in a subband
Agreements:
· From gNB perspective, DL control signalling can be located at the first OFDM symbol(s) in a slot and/or mini-slot
· FFS: From gNB perspective, DL control signalling can be located over the slot and/or mini-slot

Agreements:
· NR supports at least same-slot and cross-slot scheduling for DL.
· Note: it is already agreed that NR supports same-slot and cross-slot scheduling for UL.
Agreements:
· At least two ways of transmissions are supported for NR UL control channel

· UL control channel can be transmitted in short duration

· around the last transmitted UL symbol(s) of a slot
· FFS: How to define and treat the potential gap at the end of the slot
· FFS: in the other positions, e.g., the first UL symbol(s) of a slot

· TDMed and/or FDMed with UL data channel within a slot

· UL control channel can be transmitted in long duration

· over multiple UL symbols to improve coverage

· FDMed with UL data channel within a slot

· FFS how to multiplex with SRS

· The frequency resource and hopping, if hopping is used, may not spread over the carrier bandwidth
Agreements:
· NR supports operation of more than one DL HARQ processes for a given UE
· NR supports operation of more than one UL HARQ processes for a given UE

· FFS: URLLC case
Agreements:
· NR supports operation of one DL HARQ process for some UEs
· NR supports operation of one UL HARQ process for some UEs

· FFS: Conditions on supporting above 2 bullets

· Note: This does not mean the gNB has to schedule back-to-back

· Note: This does not mean the UE has to support K1=0 and/or K2 = 0
Agreements:
· Timing relationship between DL data reception and corresponding acknowledgement can be (one or more of, FFS which ones)

· dynamically indicated by L1 signaling (e.g., DCI)

· semi-statically indicated to a UE via higher layer

· a combination of indication by higher layers and dynamic L1 signaling (e.g., DCI)

· FFS: minimum interval between DL data reception and corresponding acknowledgement

· FFS: common channels (e.g. random access)

Agreements:
· Timing relationship between UL assignment and corresponding UL data transmission can be (one or more of, FFS which ones)

· dynamically indicated by L1 signaling (e.g., DCI)

· semi-statically indicated to a UE via higher layer

· a combination of indication by higher layers and dynamic L1 signaling (e.g., DCI)

· FFS: minimum interval between UL assignment and corresponding UL data transmission

· FFS: common channels (e.g. random access)

Agreements:
· For slot-based scheduling, NR specification should support the following

· DL data reception in slot N and corresponding acknowledgment in slot N+K1

· All UEs should support K1≥1 with exact values for K1 FFS

· Some UEs may support K1=0 (FFS conditions)

· UL assignment in slot N and corresponding uplink data transmission in slot N+K2

· All UEs should support K2≥1 with exact values for K2 FFS

· Some UEs may support K2=0 (FFS conditions)

Agreements:
· NR should support both data and control with the same numerology

· Study impact and benefits of allowing the transmission of DL control information and data transmission to a UE within the same slot interval using different numerologies in TDM or FDM manner
· Above may apply both slot and mini-slot
· Study impact and benefits of allowing the transmission of uplink control information and data transmission from a UE within the same slot interval using different numerologies in TDM or FDM manner

· Above may apply both slot and mini-slot
· Followings applies both DL and UL

· The associated DM-RS for data/control transmission still uses the same numerology as the data/control transmission

· FFS: Control channel performance under different numerologies, Overhead saving, Control channel capacity; Quantify timeline saving, UE complexity
Agreements:
· Study at least the following operations to be supported in NR, from a single UE perspective

· Case 1: UL data and UCI are FDMed where the resource for UCI is not   a part of the resource allocated for UL data 

· Case 2: UL data and UCI are TDMed where the resource for UCI is not   a part of the resource allocated for UL data 

· Case 3: UL data and UCI are multiplexed where the resource for UCI is  a part of the resource allocated for UL data

· FFS: how different types of UCI are handled

· Further study on other possibilities is not precluded

Agreements:
· NR should support at least the following.
· In frequency-domain, a PRB (or a multiple of PRBs) is the resource unit size (may or may not including DM-RS) for control channel

· This is at least for the case where the DL control region consists of one or a few OFDM symbol(s) of a slot or a mini-slot

· FFS: whether a PRB or a multiple PRBs is the resource unit size
· FFS: If multiple PRBs is the resource unit size, the multiple PRBs are contiguous

· FFS: whether the resource unit size for a DL control channel is called as NR-REG or not

Agreements:
· NR should support at least the following
· A DL control channel can be mapped on one or more NR-CCEs

· This is at least for the case where the DL control region consists of one or a few OFDM symbol(s) of a slot or a mini-slot

· A NR-CCE includes a positive integer number of PRBs (FFS: exact value)
· FFS: whether a NR-CCE contains contiguous PRBs

· FFS: whether multiple NR-CCEs may share one or more PRBs
· FFS: whether NR-CCE is mapped on frequency-domain only or on both frequency and time-domain.

Agreements:
· UE-specific DL control information monitoring occasions at least in time domain can be configured

Agreements:
· At least asynchronous and adaptive HARQ is supported for eMBB.
· NR supports at least UL transmission of at least single HARQ-ACK bit.

· Consider whether/how to support more than one HARQ-ACK bits per TB.

· Consider whether/how to support single HARQ-ACK bit per multiple TBs, e.g., HARQ-ACK bundling.


	Others

	Agreements:
· Phase offset of non-calibrated panel (either TRP or UE side) is modeled as a uniform distributed random variable between (-, ).

· Adopt the accumulated phase offset of non-calibrated panel pair in channel coefficients equation (7.21) and (7.26) in TR 38.900.
Agreements:

· When deploying macro TRP at above 6GHz in dense urban scenario, 

· 40dBm PA scaled down with simulation BW when system BW is higher than simulation BW.

Agreements:
· For High speed train scenario

· The baseline BS antenna configuration at 4GHz in high speed train scenario is (M,N,P,Mg,Ng) =(8,8,2,1,1), where the radiation pattern of antenna elements follows TR 36.873 according to the current agreements. Other antenna configurations are not precluded.
· For geometry evaluation, the users are uniformly distributed along the railway track. Companies provide geometry results to determine the azimuth beam direction using the beam formed by two elements with weighting values [1, 1] assuming no power loss and elevation downtilt angle using the DFT beam formed by all vertical elements for cell association. 
· Adopt the penetration loss model in Table 1 of R1-1609312 for high speed train scenario.

Agreements:

· Slide 3 and slide 4 in R1-1610720 are agreed with the following updates:

· Option 1 for UE distribution on slide 4 is for DL only, optional, and 1 eMBB UE in the other 56 sectors is of the same traffic model as the eMBB UEs in the center sector

· Unidirectional and bidirectional (DL or UL) is evaluated as baseline.
Bidirectional DL and UL traffic is evaluated as a second priority.
· URLLC: Both FTP Model 3 (with Poisson arrival) and periodic packet arrivals with packet size 32, 50, 200 bytes.
· URLLC: Poisson packet arrival with arrival rate λ to achieve URLLC capacity
· For “Simulation bandwidth”
· Add “other bandwidths are not precluded”
· For eMBB UE of FTP model 3, add that the packet size is 0.1Mbytes and 0.5Mbytes

· Companies are encouraged to report the power control parameters (e.g., open-loop, etc.) for UL URLLC evaluations

Agreements:
· To support the efficient coexistence between NR and LTE operating in the same licensed frequency band,

· At least legacy LTE features should be considered in the NR study, e.g.:

· MBSFN configuration (for LTE Rel-8 and beyond)

· TDD UL subframe (for LTE Rel-8 and beyond)

· SCell activation/deactivation (for LTE Rel-10 and beyond)

· TDD UL subframe configured by eIMTA feature (for LTE Rel-12 and beyond)

· NR should study the following candidate mechanisms for coexistence:

· Resource indication (e.g., blank resources, available resources, etc.) of time/frequency resources

· Reconfiguring channel bandwidth/carriers monitored by UEs

· Any other mechanisms are not precluded.

· For non co-located LTE/NR case, backhaul signaling between LTE and NR can be studied to mitigate inter-cell interference.

· FFS on which information can be conveyed on the backhaul signaling

· Over-the-air listening at the gNB can also be considered

· Note: Dynamic switch between NR and LTE can be studied from the perspective of network for co-located LTE/NR case.




Outgoing LS is listed below.

· R1-1610655
LS on wider bandwidth operation for NR
· R1-1610992
LS on NR RACH Procedure
Email discussions after the meeting are listed below.

· [86b-17] LLS and SLS simulation results for NR MA

· [86b-18] R1-1611059 Way Forward on Data Sharing Qualcomm
· The following was agreed

· Option 2: (no central location) Moderator submit all data by 13th Nov. together with the summary in the same tdoc, together with the rule of attaching an excel sheet in the same contribution and updating contribution. The summary shall only contain the collected data from all relevant contributions.
· The following suggestion was also made

· Companies should use CRC overhead (equivalent FAR as LTE. Turbo uses 24 CRC bits) taken into account and provide a fair comparison between all codes when false alarm rates are the same for all codes. This is critical at short block region.
· [86b-19] NR MIMO calibration

· [86b-20] Synchronization and carrier rasters for NR

· [86b-21] DL L1/L2 cont. channel design for NR

· [86b-22] UL L1/L2 cont. channel design for NR

· [86b-23] R1-1611036 WF on DL control channel design

· [86b-24] Channel model for NR
· RAN1#87 (November 2016)

The agreements and conclusions are summarized below.

	General

	Draft TR38.802 was endorsed in R1-1613687 with v1.0.0

	Numerology and frame structure

	Agreements:
· NR should provide support for carrier aggregation, including different carriers having same or different numerologies.

Agreements:
· For DL, dynamic resource sharing between URLLC and eMBB is supported by transmitting URLLC scheduled traffic
· URLLC transmission may occur in resources scheduled for ongoing eMBB traffic
Agreements:
· NR-PDCCH monitoring at least for single-stage DCI design,

· NR supports the following minimum granularity of the DCI monitoring occasion: 

· For slots: once per slot

· When  mini-slots are used: FFS if every symbol or every second symbol

· FFS with respect to which numerology if slot and mini-slot have different numerology (e.g. SCS, CP overhead)

· Note: slot/mini-slot alignment is not assumed here 

· Note: This may not apply in all cases
Agreements:
· NR strives for efficient support of dynamic resource allocation of different numerologies in FDM/TDM fashion.

· Potential specification impact includes but is not limited to:

· FFS:CSI-RS measurement

· FFS: the time and frequency granularity of dynamic resource allocation

· FFS: If spectrum confinement (filtering, windowing, …) can be dynamically varied or not 

Agreements:
· Possible use cases for the extended CP include
· Multiplexing of eMBB and URLLC deployed below 6 GHz
· SCS for eMBB 15(NCP)/30/60kHz, SCS for URLLC = 60 kHz
· Transmission of URLLC with 60 kHz SCS

· High speed scenarios for 30kHz and 60kHz
· Support extended CP at least for 60 kHz SCS
· UE support for ECP may depend on UE type/capability
· FFS how to configure UE using different CP overhead
· FFS the length of ECP
· FFS extended  CP for other scenarios/numerologies
Agreements:
· Resource defined by one subcarrier and one symbol is called as resource element (RE).

· "RE" should be always capitalized expression.

· RAN1 assumes frame length is 10 msec. To be confirmed by RAN2.

Agreements:
· For phase 1, carrier aggregation/dual connectivity operation within NR carriers over e.g. around 1GHz contiguous and non- contiguous spectrum from both NW and UE perspectives is supported
· [4 - 32] should be assumed for further study of the maximum number of NR carriers

· RAN1 will try to decide the exact number in this week

· Cross-carrier scheduling and joint UCI feedback are supported
· Per-carrier TB mapping is supported
· FFS TB mapping across multiple carriers
Agreements:
· Mini-slots have the following lengths
· At least above 6 GHz, mini-slot with length 1 symbol supported

· FFS below 6 GHz including unlicensed band

· FFS for URLLC use case regardless frequency band

· FFS whether DL control can be supported within one mini-slot of length 1 

· Lengths from 2 to slot length -1

· FFS on restrictions of mini-slot length based on restrictions on starting position 

· For URLLC, 2 is supported, FFS other values 

· Note: Some UEs targeting certain use cases may not support all mini-slot lengths and all starting positions

· Can start at any OFDM symbol, at least above 6 GHz

· FFS below 6 GHz including unlicensed band

· FFS for URLLC use case regardless frequency band

· A mini-slot contains DMRS at position(s) relative to the start of the mini-slot 

LS was agreed in R1-1613748 with following updates
RAN1 has agreed on a subcarrier spacing fc=15·2n as the subcarrier spacing for NR. RAN1 has also discussed the possible values of the integer n and at RAN1 currently discuss to support of at least 15, 30, 60, 120, 240, and 480 kHz while the need for smaller subcarrier spacings of e.g., 3.75 kHz is for further study according to the decision at RAN1 #86:

· NR numerology scalability should allow at least from [3.75 kHz] to 480 kHz subcarrier spacing 
· Necessity of support for less than 15 kHz subcarrier spacing (e.g., 3.75 kHz) should be studied
The feasibility of a certain subcarrier spacing may depend on e.g. implementation imperfections such as phase noise at different carrier frequencies. The feasibility may also depend on the deployment scenario. RAN1 would therefore ask RAN4 for feedback which subcarrier spacings that are feasible at different carrier frequencies. 
RAN1 is currently studying the design and performance of phase noise tracking reference signal.

2. Actions:

ACTION: 
RAN1 would like to ask RAN4 to provide feedback on feasible subcarrier spacings per frequency band
Agreements:
· At least some reserved resources are indicated by using at least RRC signaling


	Initial access and mobility

	Agreements:
· At least for multi-beams case, at least the time index of SS-block is indicated to the UE
· FFS: single-beam case

· FFS: whether SS-block is transmitted by single-beam or multi-beams

Agreements:
· For initial access, UE can assume a signal corresponding to a specific subcarrier spacing of NR-PSS/SSS in a given frequency band given by specification
· FFS: Definition of frequency band

· FFS: Subcarrier spacing of NR-PSS and NR-SSS is the same or not

· FFS: CP length

Agreements:
· For RAN1 evaluation purposes, it is assumed that the SSS and PBCH (if present) ports within an SS-block are constructed with applying same or different weights on a common pool of beams 

· The common pool of beams are constructed by applying beam steering weights on physical antennas on each of a common set of TXRUs

· Note: SSS and PBCH may or may not share the same ports.
Agreements:
· From UE perspective, SS burst set transmission is periodic

· At least for initial cell selection, UE may assume a default periodicity of SS burst set transmission for a given carrier frequency

· Exact value of default periodicity of SS burst set transmission for a given carrier frequency needs to be studied

· FFS: UE in CONNECTED or IDLE mode may be provided with updated information regarding the SS burst set periodicity of serving cell and/or neighbor cells by the network

· FFS: Validity duration of information

· Note: Updated periodicity may be shorter or longer than default periodicity assumed by UE
· FFS: Note: This does not imply SS-burst set needs to be always on with the updated periodicity

· FFS: SS burst periodicity assumed by UE if information of neighbor cells is not available

· FFS: Consider idle mode operation performance
· Note: Companies can also consider to support functionality related to LTE DRS and LTE IDLE mode
· Companies are encouraged to investigate the tradeoff between network flexibility/power consumption and UE complexity/power consumption

Agreements:
· For NR-PSS

· ZC-sequence can be used as the baseline sequence for NR-PSS for study.

· Other type of sequences are not excluded, e.g. low density power boosted sequence.

· Study the following alternatives on the NR-PSS sequence length

· Alt 1: using sequence whose length is longer than LTE.

· Whether one longer sequence is used or whether the longer sequence is constructed by concatenating multiple sequences which may be same or different sequence and/or length.

· Alt 2: using sequence whose length is shorter than LTE.

· Alt 3: using sequence whose length is the same LTE.

· Study the following alternatives on the sequence repetition

· Alt 1: no repetition.

· Alt 2: time-repetitive signal of NR-PSS across OFDM symbols
· Alt 3: time-repetitive signal of NR-PSS within an OFDM symbol
· Alt 4: frequency-repetitive NR-PSS sequences within an OFDM symbol (element-wise or sequence-wise).

· For NR-SSS

· Study the following alternatives for NR-SSS sequence design:

· Alt 1: interleaving two M-sequences without scrambling using ID in PSS (no cell ID in NR-PSS).

· Alt 2: interleaving two M-sequences with scrambling using ID in PSS as in LTE.

· Alt 3: a root sequence cyclically shifted in time and/or frequency domain.

· E.g. ZC-sequence or M-sequence with cyclic shifts.

· Alt 4: message-based transmission (CRC and/or channel coding based). 

· Alt 5: element-wise multiplication of the ZC-sequence and PN-sequence with cyclic shifts. 

· Other alternatives are not excluded.  

· Study the following alternatives on the NR-SSS sequence length:

· Alt 1: using sequence whose length is longer than LTE.

· Whether one longer sequence is used or whether the longer sequence is constructed by concatenating multiple sequences which may be same or different sequence and/or length.

· Alt 2: using the same NR-SSS sequence length as in LTE.

· Study the following alternatives on the sequence repetition/interleaving:

· Alt 1: no repetition.

· Alt 2: time-repetitive signal of NR-SSS within or across OFDM symbols.

· Alt 3: frequency-repetitive sequences of NR-SSS within an OFDM symbol (element-wise or sequence-wise).

· Alt 4: frequency interleaved sequence of NR-SSS using comb structure within a OFDM symbol.

Agreements:
· Companies are encouraged to propose and evaluate following design parameters of NR-PSS/SSS until next meeting

· SS burst set periodicity

· Subcarrier spacing

· Sequence length

· Sequence type

· Number of IDs provided by NR-PSS/SSS

· Resource mapping/multiplexing

· Following target requirements should be taken into account in NR-PSS/SSS design

· Robustness against initial frequency offset up to 5 ppm

· 10 ppm as optional requirement

· Reasonable complexity for NR-PSS/SSS detection

· Good one-shot detection probability at -6 dB received baseband SNR condition with less than 1% false alarm rate
· Companies report detection probability, the residual timing error and frequency error 
· Good detection performance in multi-cell scenario

· Note: for mMTC, different target requirements may be considered

· Following aspects can be considered (not an exhaustive list)

· Low system overhead due to NR-PSS/SSS transmission

· Low PAPR of waveform for possible power boosting transmission

· Multiplexing with other signal/channel for efficient operation

· Utility of NR-PSS/SSS as reference signal for other channels, e.g., PBCH

Agreements:
· For paging in multi-beam operation, support beam sweeping for paging, and study the following methods:

· Alt-1: Multiplexing paging with SS blocks

· FFS: Details of paging 

· Alt-2: Adding another round of beam sweeping for paging 

· Note: Another round of beam sweeping is different from the beam sweeping of SS burst set 
· Other alternatives are not precluded

· Companies report their assumption for paging
Agreements:
· Companies are encouraged to report, propose and evaluate following design parameters of NR-PBCH until next meeting

· Payload size

· Overhead of PBCH including dedicated DMRS (time/frequency/port resource amount)

· RS for demodulation, e.g., NR-PSS, NR-SSS or  dedicated DMRS or mobility RS

· Transmission scheme, e.g., MCS, transmit diversity

· Periodicity

· Resource mapping/multiplexing within SS block(s)

· Companies are encouraged to report their own evaluation assumptions

· Following target requirements should be taken into account in the NR-PBCH design

· Detectable at low received baseband SNR condition such as [-6] dB

· Note: it does not mean NR-PBCH should be detectable by one-shot
· Companies report the BLER used, timing assumption used and frequency offset used.
· Following can be considered for study purpose, e.g.,
· Combining NR-PBCH across SS blocks within X ms 

· FFS: Value of X ms

· Use of PBCH for frequency offset estimation and necessity of use of the PBCH for frequency offset estimation is also a part of the study
Agreements:
· For study of the cases where  NR-PBCH carries a part of minimum system information, consider the following alternatives (or combinations) for the minimum system information other than those included in NR-PBCH : 

· Alt. 1:  NR defines the additional channel as secondary broadcast channel

· Secondary broadcast channel may be different design from NR-PBCH, e.g. payload size, resource mapping, periodicity and etc.

· FFS on transmission: beam-specific,  cell-specific, and/or TRP-specific, etc.
· Alt. 2:  The remaining information is transmitted in shared downlink channel similar to ,e.g. NR-PDSCH

· FFS on transmission: UE-specific, UE group-specific, beam-specific,  cell-specific, and/or TRP-specific, etc.
· Note: This does not preclude defining of other mechanisms transmitting Other SI
Agreements:
· Consider followings for minimum system information transmission:

· NR-PBCH is a non-scheduled broadcast channel carrying at least a part of minimum system information with fixed payload size and periodicity predefined in the specification depending on carrier frequency range

· Alt. 1: NR-PBCH carries a part of minimum system information

· Alt 1-1 : remaining minimum system information is transmitted via other channel at least partially indicated by NR-PBCH

· Alt 1-2: Remaining minimum system information is transmitted via other  channel not indicated in NR-PBCH
· Alt. 2: NR-PBCH carries all of minimum system information

· Study further NR-PBCH design examples with the following clarification of the agreements 

· Example 1 for Alt. 1-1: NR-PBCH carries a part of minimum system information including information necessary for the UE to receive channel carrying remaining minimum system information

· Example 2 for Alt. 1-1: NR-PBCH carries information necessary for the UE to perform initial UL transmission (not limited to NR-PRACH, e.g. PRACH msg. 1) and possibly information necessary to receive the response to initial UL transmission (e.g., PRACH msg. 2) in addition to information in Example 1
· Example 3 for Alt. 2: NR-PBCH carries all minimum system information 

· Example 4 for Alt. 1-2: NR-PBCH carries information necessary for the UE to perform initial UL transmission (not limited to NR-PRACH, e.g. PRACH msg. 1) and information necessary to receive the response to initial UL transmission (e.g. PRACH msg. 2)
· Information necessary to receive remaining minimum system information is provided after initial UL transmission

· Other examples are not precluded

· Prepare draft LS to RAN2 to clarify the contents and RAN2 preferred size of minimum system information and whether it can be delivered by on demand – Eunsun (LG)

LS was agreed in R1-1613692 with following updates

· Consider followings for minimum system information transmission:

· NR-PBCH is a non-scheduled broadcast channel carrying at least a part of minimum system information with fixed payload size and periodicity predefined in the specification depending on carrier frequency range

Agreements:
· Following options can be further considered for the consecutive multiple/repeated RACH preambles, 

· Option 1: CP is inserted at the beginning of the consecutive multiple/repeated RACH sequences, CP/GT between RACH sequences is omitted and GT is reserved at the end of the consecutive multiple/repeated RACH sequences

· Option 2: The same RACH sequences with CP is used and GT is reserved at the end of the consecutive multiple/repeated RACH sequences

· Option 3: The same RACH sequences with CP/GT is used
· Option 4: Different RACH sequences with CP is used and GT is reserved at the end of the consecutive multiple/repeated RACH sequences

· Option 5: Different RACH sequences with CP/GT is used

· For options 2 and 3, study further that the same RACH sequences with and without GT can be further multiplied with different orthogonal cover codes and transmitted.

· For example, the consecutive multiple/repeated RACH preambles would be used when Tx/Rx beam correspondence does not hold at TRP
· Other options are not precluded
· For a single RACH preamble transmission, CP/GT are required

· For example, the single RACH preamble would be used when Tx/Rx beam correspondence held at both TRP or UE for multi-beam operation

Agreements:
· The maximum bandwidth for a RACH preamble transmission is not wider than 5 MHz for a carrier frequency of below 6 GHz and not wider than X MHz for a carrier frequency ranging from 6 GHz to 52.6 GHz
· X will be down selected from 5, 10, and 20MHz
· At least, one reference numerology for RACH preamble is defined, 

· 1.25 x n kHz

· 15 x n kHz

· Integer value of n is FFS

· Other values are not precluded

· Based on the reference numerology for RACH preamble, multiple RACH preambles with scalable numerologies are supported depending on the carrier frequency

Agreements:
· The following sequences can be considered for the evaluation

· ZC sequence

· m-sequence
· Other sequences are not precluded
· Companies are encouraged to provided their proposed sequence length
Agreements:
· The raster for NR synchronization signals can be different per frequency range. At least for frequency ranges where NR supports a wider carrier bandwidth and operation in a wider frequency spectrum (e.g. above 6 GHz), the NR synchronization signals raster can be larger than the 100 kHz raster of LTE. 

· A joint decision should be made on:

· the supported minimum carrier bandwidth for a NR carrier

· the supported bandwidths of synchronization signals for NR

· the frequency raster for synchronization signals for NR

· the frequency raster for the center of NR carrier (if applicable) 
Working assumptions:
· For a NR cell, the center frequency for the synchronization signal can be different from the center frequency of the NR carrier
· FFS: Relationship between the center frequency of the NR carrier and the center frequency of synchronization signals and investigate tradeoff between UE complexity and flexibility
Agreements:
· NR supports the following procedure(s) for msg1 re-transmission

· Down selection or combination of power ramping, UE beam switching, and RACH resource switching

· FFS: How to combine power ramping, UE beam switching, and RACH resource switching depending on number of TRP Rx beams, UE Tx beams, number of RACH resources
· FFS: Whether to consider different procedures depending on the single-TRP/beam or multi-TRPs/beams

· Other options for all frequency ranges are not precluded.

Agreements:
· UE Tx beam(s) for preamble transmission(s) is selected by the UE.

· During a RACH transmission occasion of single or multiple/repeated preamble(s) as informed by broadcast system information, UE uses the same UE Tx beam.

Agreements:
· Regardless of whether Tx/Rx reciprocity is available or not at gNB at least for multiple beams operation,

· At gNB, the DL Tx beam for message 2 can be obtained based on the detected RACH preamble/resource and the corresponding association
· UL grant in message 2 may indicate the transmission timing of message 3
· NR will support different PRACH configurations, e.g., considering different numerologies case and whether Tx/Rx reciprocity is available or not at gNB
Agreements: 

· In RACH procedure, the followings are considered at least for UE in idle mode:

· UL Tx beam for Msg. 3 transmission is determined by UE, 

· UE may use the same UL Tx beam used for Msg. 1 transmission.
· FFS: if determination can be assisted by additional signaling from gNB if necessary and how to determine UL Tx beam for Msg. 3
· Others are not precluded

Agreements:
· RAN1 studies further on

· the support of different RACH resource subset size that is associated with one or multiple occasions for DL broadcast channel/signal

· FFS: whether other parameters of each RACH resource subset can be different

· FFS: How the different RACH resource subset size information is conveyed to UE

· the support of same RACH resource subset size that is associated with one or multiple occasions for DL broadcast channel/signal and non-uniform transmission of DL broadcast channel/signal across different directions in a multi-beam scenario

· Other mechanisms to load balance RACH resource subset is not precluded

Agreements:
· NR supports random access procedure for CONNECTED mode UEs 
Agreements:
· NR should support adaptation and network indication of the valid time and frequency resources which may be used for inter-/intra-frequency RRM measurements and reports for ‘CONNECTED’ mode UEs
· FFS: UE-specific and/or cell-specific indication

· FFS: dynamic adaptation/configuration
· FFS: idle and possibly new state modesz
· FFS: whether to support aperiodic
· It is up to RAN4 for determining requirements regarding the extent the UE can restrict its measurement to a subband of the configured bandwidth

Agreements:
· For cell level measurement in multiple beam operation scenario, following examples for RRM measurement quantity in connected mode can be considered for evaluations
· Example 1: The quantity is measured on the best received DL signal resource for RRM measurement 
· Example 2: The quantity is a function of quantities measured on best received “N” DL signal resources for RRM measurement 
· FFS : value of N, 
· FFS: N is fixed in the specification; or can be signaled via RRC signaling on the RRM measurement configuration
· Other options are not precluded.
Agreements:
· Consider the following signal combinations for inter-cell RRM measurements for CONNECTED and IDLE until RAN1-NR:

· Option 1: Same RS

· Option 1-1: NR-SSS and/or NR-PSS

· Option 1-2: MRS-1 (Multi-port multi-beam reference signal multiplexed in a SS block)

· Option 1-3: MRS-2 (Multi-port multi-beam reference signal not multiplexed in a SS block)

· Option 1-4: MRS-3 (Single/Multi-port single-beam reference signal)

· Option 1-5: NR-SSS and DM-RS for PBCH if DM-RS is supported for PBCH

· Option 2: Not same RS

· Option 2-1: NR-SSS in IDLE; MRS-{1,2} in CONNECTED

· Option 2-2: NR-SSS in IDLE; NR-SSS and MRS-{1,2} in CONNECTED

· Option 2-3: NR-PSS and/or NR-SSS in IDLE; NR-PSS and/or NR-SSS and CSI-RS in CONNECTED

· Option 2-4: For CONNECTED, RS for IDLE and MRS-{1,2,3}

· Companies are encouraged to bring results and analysis until RAN1-NR considering at least the following aspects:

· Cell coverage in CONNECTED and IDLE

· Overhead of RS resources (e.g. Number of resource elements, BW used for RS mapping, Resource usage in time)

· Accuracy of the RS measurement quantity

· The following impacts resulting from selecting IDLE mode RS option can also be considered for multi-beam case:

· Performance in DL/UL signal reception after RACH before RRC connection, in relation to the associated beams obtained during RACH procedure 

Agreements:
· For RAN1 evaluations for IDLE mode, the default bandwidth for DL RRM measurement assumed by UE is not larger than the minimum carrier bandwidth which may depend on the frequency band

· FFS: mMTC case

	MIMO

	Agreements:
· Support at least the following DMRS based DL MIMO transmissions for data in NR,

· Scheme 1: Closed-loop transmission where data and DMRS are transmitted with the same precoding matrix

· Demodulation of data at the UE does not require knowledge of the precoding matrix used at the transmitter

· Note: spatial multiplexing and rank-1 are included

· Scheme 2: Open loop and Semi-open loop transmissions where data and DMRS may or may not be restricted to be transmitted with the same precoding matrix

· Demodulation of data at the UE may or may not require knowledge of the relation between DMRS ports and data layers

· Note: DMRS can be precoded or not precoded

· Study the transmission schemes, e.g., SFBC, Large delay CDD, Layer shifting, small delay  CDD

· Study the selection of transparent and/or non-transparent DMRS

· Transparent DMRS: DMRS and data precoded identically

· Non-transparent DMRS: DMRS  and data precoded differently

Agreements:
· The number of codeword(s) per one scheduled physical data channel in NR both for DL and UL
· For 1-2 MIMO layers – FFS between 1 codeword and 2 codewords

· For 3-8 MIMO layers FFS among
· Alt 1: 1 codeword
· Alt 2: 2 codewords
· Alt 3: >= 3 codewords

· Study the above alternatives taking into account performance of NC-JT transmission from two or more beams/TRPs, overhead in DCI/UCI (ACK/NACK, CQI)

· Study support of overhead reduction schemes such indication for the maximum number of MIMO layers from TRP, ACK/NACK spatial bundling, etc.

· Study possible use of different modulations in single codeword
· Study the possibility of  configurable number of codewords per UE by NW

Agreements:
· For the purpose of discussions, replace the classifications ’closed-loop’/‘open-loop’ with method-based classification of ‘precoding’ and ‘precoder cycling’
· Signalling and UL-CSI measurement support are to be addressed separately
· Both precoding and precoder cycling can be considered for UL DMRS-based spatial multiplexing (SM)
· Note: For only CP-OFDM waveform, SFBC is covered by this clarification
· Frequency selective precoding is supported for UL MIMO with CP-OFDM waveform when the transmission ports is greater than X
· Following examples can be studied

· Example 1: Precoding information for a given partial BW is explicitly indicated by gNB

· The precoding information can be indicated through a hierarchical indication manner with wideband W1 and subband W2

· W1 and W2 can be signaled in one DCI or two separate DCIs

· Example 2: A single beam group in UL codebook is indicated by BS for UL transmission in perspective of the system bandwidth

· Example 2a: Precoder cycling  is adopted within the beam group 

· Example 2b: The UE has certain flexibility to decide which particular beam/precoder in the beam group for actual transmission.

· Example 3: Reciprocity based precoding

· Other examples are not precluded
· FFS: X value
Conclusion:

· RAN1 can still continue discussion in the next meeting regarding how to refine the terminology related “closed-loop/precoding” and “open-loop/precoder cycling (including transmit diversity)”

Agreements:
· Define at least two sets of transmission parameters, where

· Transmission parameter set 1: parameters configured (FFS: L1 or L2 or L3)
· For default transmission scheme, specify default values of parameters in the Transmission parameter set 1
· FFS: Whether default value can be derived implicitly
· Note that depending on parameter settings in transmission parameter set 1, the size of transmission parameter set 2, i.e. DCI size, may vary. 

· Transmission parameter set 2: parameters indicated by physical layer (e.g. NR PDCCH channel)

· FFS whether multiple subsets is supported and how to simplify DCI format
· Note: some transmission parameter may belong to both set-1 and set-2

· Detail parameters and usage condition are TBD

Agreements:

· For multi-panel based downlink transmission
· Should consider both uniform and non-uniform array 
· Should consider both coherent and non-coherent MIMO transmission for multi-panel antenna array
· Should consider different inter-panel phase calibration cases
· FFS QCL related aspects
· For multi-panel based uplink transmission
· Study way(s) to improve both reliability and capacity, e.g., non-coherent transmission, etc.

· Study practical issues including multiple timing advances, power control, beam procedure with/without the help of existing well paired beams and so on

· Should consider different inter-panel phase calibration cases
Agreements:

· For DL data, support at least a PRB bundling size for precoding equal to a specified value

· FFS whether specified value is system BW dependent

· FFS: Supported values 

· Study further including at least the following:

· FFS PRB bundling size linked to resource allocation granularity (e.g. RBG, etc.)

· FFS whether or not a PRB bundling size equals to all the contiguous scheduled PRBs

· FFS the case of reciprocity based operation

· FFS whether or not a PRB bundling size equals to a configured value(s) irrespective of scheduled PRBs

Agreements:

· NZP CSI-RS resource is defined in NR, as a set of NZP CSI-RS port(s) mapped to a set of REs within a frequency span/a time duration (details FFS) which can be measured at least to derive a CSI 

· Multiple NZP CSI-RS resources can be configured to UE at least for supporting CoMP and multiple beamformed CSI-RS based operations, where

· Each NZP CSI-RS resource at least for CoMP can have different number of CSI-RS ports.

· Further study at least the following aspects:

· FFS QCL aspects

· E.g., set of QCL parameters

· E.g., QCL assumptions within a NZP CSI-RS resource, among two or more resources, etc.

· FFS whether or not a single NZP CSI-RS resource can be used to derive two or more CSIs

· FFS whether or not many NZP CSI-RS resources can be used to derive a single CSI

Agreements:

· Study further the PRB bundling size for precoding for UL data

· DFT-S-OFDM based transmissions

· Consider the case of contiguous scheduled PRBs and non-contiguous scheduled PRBs (if supported)

· Consider the impact due to UL DM-RS design

· CP-OFDM based transmissions

· Considering aspects related to non-reciprocity based CP-OFDM transmission (if supported) and reciprocity based CP-OFDM transmission (if supported)

Agreements:

· For advanced receivers based on network coordination, system-level simulation are encouraged to be evaluated in NR study item

· For system-level simulations, urban macro scenario, dense urban scenario excluding small cells, indoor hotspot scenario, and dense urban scenario including small cells with the same carrier frequency  are encouraged to be evaluated in NR study item

· Simulation assumptions of TR 38.802 can be a starting point 

· FFS whether or not to further update the simulation assumptions

· Details on additional information assumed in evaluations should be provided by each company 

R1-1613681 was agreed.

Agreements:

· NR supports both semi-static and dynamic network coordination schemes

· Study interference measurement details

· Including aspects related to measurement sets 

· The network coordination schemes should consider at least the following schemes:

· DPS/DPB

· CS/CB 

· Non-coherent JT

· Coherent JT

· eICIC

· Whether each scheme requires specification support or not is FFS

Agreements:

· In supporting semi-static and dynamic network coordination schemes in NR, different coordination levels should be considered. 

· E.g., centralized and distributed scheduling, the delay assumption used for coordination schemes, etc.

Agreements:
· Aim for a common framework for CSI measurement and reporting for different types of coordinated transmission schemes

· Study whether or not to have the assumption/indication of interference hypothesis

Agreements:

· NR should consider advanced receiver at the UE, by studying:

· Joint reception of multiple data streams from one or more TRPs/panels

· Interference cancellation/suppression

· One or more data stream(s)

· Reference signal(s)

· Potential notification the UE of the information related to interfering signals, e.g., MCS, CSI-RS ports, DM-RS pattern and transport block size, # of layers, MIMO mode, etc.

· Potential blind detection of information regarding interference
· Potential joint channel estimation and reception of data

· Potentially different numerologies (e.g., tone spacing, etc.)

Agreements:

· Study network side calibration to assist cross-TRP and cross-panel operation, e.g.:

· Necessity of same-panel calibration and specification impact, if any

· Potential UE-aided calibration: transmit/receive calibration signaling between gNB and UE(s)

· E.g., UE-aided calibration may use feedback from UE to gNB 

· Other methods to assist cross-TRP and cross-panel operation are not precluded

Agreements:
· NR supports semi-persistent CSI-RS transmissions

· Activation(s)/de-activation(s) of CSI-RS resource is triggered dynamically

· Note: “dynamically” here can be DCI and/or MAC CE based. FFS details.

· NR supports semi-statically configured/re-configured periodic CSI-RS transmissions

· FFS: Details on signaling mechanisms

Agreements:
· Study the need of supporting UE feedback and contents if needed to assist QCL association between reference signal resources/ports with respect to UE spatial QCL parameter(s) to support UE side beamforming/receiving procedure
· Companies are encouraged to provide details of beamforming/receiving procedures and evaluate performance in terms of at least following metrics:  
· RS overhead 

· Overhead of UE feedback

· Spectral efficiency

Agreements:
· Support variable/configurable DMRS pattern for data demodulation 

· FFS: Time and/or frequency domain density can be configured  

· FFS: RE location can be configured

· At least one configuration supports front-loaded DMRS pattern

Agreements:
· RS for Phase tracking is denoted as PT-RS
· FFS: Naming of RS
· PT-RS supports the following for CP-OFDM: 

· Time-domain density of mapped on every other symbol and/or every symbol and/or every 4-th symbol
· FFS: Whether/how to down-select the time-domain density

· Note: Other time-domain densities of PT-RS are not precluded

· At least for UL 

· The presence of PT-RS is UE-specifically configured

· FFS: Whether implicit and/or explicit UE-specific configuration is supported

· PT-RS is confined in the scheduled time/frequency duration for a UE

· FFS: UE-specific and/or non-UE-specific and/or cell-specific for DL

· The following are to be studied for PT-RS:

· Number of PT-RS ports to be supported

· Use of precoding 

· QCL relationship with other RS, e.g., DM-RS 

· Details on frequency domain pattern(s) and/or variable frequency domain densities

· Whether PT-RS is necessary for DFT-s-OFDM waveform

· Sharing of time/frequency resource between PT-RS among UEs and/or among layers of a single UE

· Additional usage for estimating residual frequency offset and/or high-speed channel

· Possible method(s) to improve phase estimation performance from PT-RS

· E.g., using ZP/NZP PT-RS to reduce interference 

· Details of UE-specific configuration, e.g., associated with the scheduled MCS and/or BW, the number of scheduled layers, or use dedicated signaling

· Others are not precluded
· FFS whether new RS is introduced or extended DMRS is used for phase tracking
Agreements:
· In NR, SRS can be configurable w.r.t. density in frequency domain (e.g., comb levels) and/or in time domain (including multi-symbol SRS transmissions)


· Details FFS

· FFS details on how the set of port(s) and resources for SRS can be indicated by gNB

Agreements:
· For SRS transmission for NR, 
· The size of partial-band is configurable and smallest size can be N PRB(s).

· FFS the value of N

· FFS simultaneous multiple partial-bands transmission is supported depending on UE capability

· NR to support SRS transmission where the numerology(ies) can be configurable for a UE.

· FFS details (e.g., a single vs. multi-numerology by configuration, a single numerology SRS transmission at a time vs. simultaneous multi-numerology SRS transmission, etc.)

Agreements:
· CSI-RS supports the DL Tx beam sweeping and UE Rx beam sweeping

· NOTE: CSI-RS can be used in P1, P2, P3
· NR CSI-RS supports the following mapping structure

· NP CSI-RS port(s) can be mapped per (sub)time unit
· Across (sub)time units, same CSI-RS antenna ports can be mapped

· Values of NP is FFS

· Here, “time unit” refers to n>=1 OFDM symbols in a configured/reference numerology,  where the value of n is FFS
· FFS whether OFDM symbols comprising a time unit is consecutive or not
· FFS Port multiplexing method, e.g., FDM, TDM, CDM, any combinations 
· Each time unit can be partitioned into sub-time units
· FFS Partitioning method, e.g., TDM, IFDMA, OFDM symbol-level partition with same/shorter OFDM symbol length(i.e. larger subcarrier spacing)  as/than the reference OFDM symbol length (subcarrier spacing), and other methods are not precluded
· This mapping structure can be used for supporting multiple panels/Tx chains
· Options to map CSI-RS for Tx and Rx beam sweeping for further study
· Option 1: 
· Tx beam(s) are same across sub-time units within each time unit
· Tx beam(s) are different across time units
· Option 2:
· Tx beam(s) are different across sub-time units within each time unit
· Tx beam(s) are same across time units
· Option 3: combination of Alt1 and Alt2:
· Within one time unit, Tx beam(s) are same across sub-time units.
· Within another time unit, Tx beam(s) are different across sub-time units.
· FFS combination of the different time units in terms of e.g., number and periodicity
· Note that only Tx sweeping or Rx sweeping is also a possibility

· Other options are not precluded.
· FFS: how to capture “same beam” and “different beam” in spec
· FFS: Whether the above mapping structure is configured with one or multiple CSI-RS resource configurations
Working assumption:

· Spatial parameter(s) for QCL in NR describes the spatial channel properties of the RS antenna ports observed at the receiver.

· FFS: Spatial parameter(s) in NR also describes the spatial channel properties of the antenna ports at transmitter(s).

· Support UE reporting for related information, if necessary.

Conclusions:

· Study necessity of supporting 16 orthogonal DMRS ports in DL and UL considering symmetric design both for DL and UL
Agreements:

· Organize two email discussions i) to collect companies proposals on DMRS design for DL data channel for NR to facilitate evaluation for the next RAN1 meetings till 8th Dec. and ii) to discussion/agree on simulation assumptions till 15th Dec. – Hyunsoo (LGE)

· The companies are encouraged to provide DM-RS patterns including DM-RS design details such as
· Time domain density (per antenna port) for different ranks (e.g., number of DMRS symbols in slot, symbol position, etc.)
· Frequency domain density (per antenna port) for different ranks
· The number of maximum orthogonal ports
· Multiplexing of DMRS ports (e.g., TDM, FDM, CDM, etc.) 
· DM-RS sequence (e.g., PN, Zadoff-Chu, etc.)
· For the RAN1 NR Ad-hoc meeting, companies are encouraged to provide performance evaluation and to clarify the following aspects used for evaluation:
· Channel estimation method (e.g. IFFT type, MMSE type and LS type including assumptions on pipe-line or interpolation/extrapolation for data demodulation, etc.)
· PRB bundling assumption
· Considering of noise limited and interference limited scenarios
· Companies to state phase noise assumptions

Agreements:
· For Type I CSI, PMI codebook has at least two stages W = W1W2

· W1 codebook comprises of beam groups/vectors 

· FFS structure and configuration of W1 codebook, e.g. number of ports, grid of beams, orthogonal, non-orthogonal, beam broadening, etc

· FFS frequency granularity of W1 and W2 reporting

· FFS on additional support of W3 (location of W3 matrix is FFS), e.g. multi-panel support, analog beam selection

· Note multi-panel support may be captured in W1, W2 and/or W3

· For Type II CSI, 

· Study the following CSI feedback schemes

· Analog CSI feedback

· Linear combination based CSI feedback

· For example

· Projection of channel and/or covariance matrix and/or eigenvectors onto a basis

· Linear combination of a basis

· Schemes may have orthogonal and/or non-orthogonal basis

· Quantization examples

· Magnitude and phase

· Real and imaginary

· Vector quantization

· Precoder / Precoding Matrix

· Downloadable codebook

· Contents for Quantized or Unquantized CSI feedback

· Channel covariance matrix feedback

· e.g. Hermitian-form codebook, analog CSI feedback, linear combination codebook

· Channel Approximation and/or Measurement 

· e.g. analog CSI feedback, linear combination codebook

· Channel Eigen vectors

· e.g. analog CSI feedback, linear combination codebook

· Other forms of channel representation are not excluded.

Agreements:

· An NR-SRS resource comprises of a set of resource elements (RE) within a time duration/frequency span and N antenna ports (N ≥ 1)
· FFS on the time duration/frequency span

· A UE can be configured with K ≥ 1 NR-SRS resources
· Consider the maximum value of K to be a UE capability to avoid mandatory support for large values of K 

Agreements:
· In NR, a UE can be configured with a CSI-RS resource configuration with X ports

· Supported values of X are up to at least 32

· NR supports up to at least 32 port codebook

· FFS: Codebook design

· Study the potential benefits of 64 ports

Agreements:
· A UE can be configured for CSI acquisition with the following features:
· N≥1 CSI reporting settings, M≥1 RS settings, J≥1 IM settings, and a CSI measurement setting which links the N CSI reporting settings with the M RS settings and J IM settings
· A CSI reporting setting includes at least the following:
· Time-domain behavior: aperiodic or periodic/semi-persistent

· Frequency-granularity, at least for PMI and CQI

· FFS: Which CSI parameters are reported

· If PMI is reported, PMI Type (Type I or II) and codebook configuration 

· An RS setting includes at least the following:
· Time-domain behavior: aperiodic or periodic/semi-persistent

· RS type which encompasses at least CSI-RS

· RS resource set(s) of K resources

· An IM setting includes at least the following:
· Time-domain behavior: aperiodic or periodic/semi-persistent

· IM types which encompasses CSI-IM

· FFS: RS setting and IM setting can be merged
· A CSI measurement setting includes at least the following :  
· One CSI reporting setting
· One RS setting
· One IM setting
· For CQI, reference transmission scheme setting
· Study the possibility of configuring a UE with multiple CSI measurement settings including dynamic indication to select a preferred CSI measurement setting

· Including selection of resource(s) out of the K resources within an RS setting

· UE supports up to L CSI measurement

· Value of L may depend on the UE capability

Agreements:

· NR to provide robustness against beam pair link blocking

· Study mechanisms to achieve the above purpose

· E.g., by enabling PDCCH/PDSCH monitoring with N beams

· E.g., N=1, 2, …

· E.g., TDM monitoring, simultaneous monitoring, etc.

· E.g., by enabling composite beams via e.g., SFBC and/or multi-stage control channel

· The examples are not intended to be exhaustive

Agreements:

· NR supports CSI calculation based on one-shot measurement of interference.

· For one-shot interference measurement, study at least one of the following alternatives:

· Alt1. Dynamic indication of aperiodic IMR.

· Alt2. Configuration of periodic/semi-persistent IMR with dynamic indication of interference measurement restriction.

· Alt3. Configuration of periodic/semi-persistent IMR with semi-static configuration of interference measurement restriction.

· Other alternatives are not precluded

· Note that the definition of IMR (e.g., ZP CSI-RS, NZP CSI-RS, a hybrid of ZP/NZP CSI-RS, DM-RS, etc.) is a separate topic

· Note that the connection of the above alternative(s) with measurement setting is a separate topic

Agreements:

· For NR, support both periodic and semi-persistent CSI reporting:

· For periodic: higher-layer configuration of reporting periodicity and timing offset

· FFS for the case of semi-persistent CSI reporting w.r.t. reporting periodicity and timing offset

· FFS on detailed signaling

Agreements:

· NR to study interference measurement and reporting mechanism by capturing same-link and cross-link interference in TDD systems for both DL and UL transmissions

Working assumptions:
· For Type I,  CSI feedback using a PMI codebook for X CSI-RS ports is supported

· Supported values of X are at least 1,2,4,8,12,16,[24],32

· Note: For X=1, Type I does not have PMI feedback

· Support for other values of X is not precluded
· Note the number of ports in CSI-RS resource configuration may not be the same with the number of ports in the PMI codebook
Agreements:
· For CSI reporting for a component carrier, at least three different frequency granularities should be considered in the study

· Wideband CSI
· Wideband size is determined by UE RF capability of receiving DL signal. 
· Location of wideband could be configurable by network.
· For example, used for analog beam management at least.
· Partial band CSI
· Alt1. UE-specifically configurable bandwidth 
· Alt2. The size is determined by the composition of numerologies or scheduling time units within the UE-specific wideband.
· Applicable only when different numerology or scheduling time unit are multiplexed within wideband. 
· For example, used for analogue beam management
· For example, used for managing CSI per service at least
· Subband CSI
· The band size is determined by dividing wideband or partial band to multiple bands.
· For example, used for frequency selective scheduling and subband precoding at least
· Possible down selection and/or merge of above granularities can be studied

· Combination of above frequency band CSI also needs to be studied

Agreements:
· Study the benefit of involving UE in selecting CSI report setting based on its measurement. 

· CSI report setting may include the granularity of spatial domain (e.g. rank and beam(s) selection) and frequency/time domain (e.g. wideband/subband or subband size).

· Including of other domains are not precluded. 

· UE selection is under certain constraint configured by network. (same as LTE)

· Study UE assisted/selected CSI report setting, with the following use cases:

· Example-1: UE may recommend the best CSI report setting/s to help network configure CSI feedback. (Network can overwrite UE’s recommendation) 

· Example-2: Network can configure multiple candidate CSI report settings for UE to select, and UE indicates its selection along with CSI report (e.g. “Enhanced” RI can be used for UE to indicate its selection)

· Others are no precluded
· Note: LTE actually support multiple types of UE selected feedback “format”:
· RI (may change the payload of the CSI)
· CRI (may change the payload of the CSI)
· Orthogonal beam pattern for Rel. 13 Rank 3-4 codebook (no impact on the payload of the CSI)

Agreements:
· Companies are encouraged to refine the definition of beam correspondence, if necessary 

· Note: whether or not to introduce this definition in NR is a separate topic

· Under the refined definition of beam correspondence (if any), study whether or not mechanism(s) for determining UE’s beam correspondence is needed. 

· the study may consider the following aspects - 

· e.g. metrics to be considered SNR/Power (beam-quality), CSI, and others
· e.g. values of the metrics at which beam correspondence is declared
· e.g., complexity/overhead 
· e.g., possibility of supporting reporting to the gNB about beam correspondence at the UE
Agreements:

· NR supports with and without a downlink indication to derive QCL assumption for assisting UE-side beamforming for downlink control channel reception

· FFS: details

· E.g., QCL assumption details

· E.g., indication signaling (e.g. DCI, MAC CE, RRC, etc.)

· E.g., beam-related indication for DL control and data channels 

Agreements:
· NR should study the necessity of event-driven UE initiated UL transmission, e.g., in the event of beam quality degradation 

· E.g. due to UE mobility/rotation, blockage, and/or link failure, etc.

· FFS: details of event(s) of beam quality degradation

Agreement:
· Consider the impact of the antenna panel array
· Study the impact of antenna panel array in NR CSI feedback design.
· Note: Different antenna panel may or may not be from same TRP.

Conclusion:
· Discuss further till next meeting to clarify P-1/P-2/P-3 in terms of being periodic, aperiodic, etc. – Alexei (Intel)

Agreements:
· Support UE specific RRC configuration of one or more CSI-RS resource sets
· As one operation example, CSI-RS resources within a set can be dynamically shared amongst users

· Support dynamic allocation of one or more CSI-RS resources from the one or more sets to one or more users

· Allocation can be aperiodic (single-shot)

· Allocation can be on a semi-persistent basis

· Note: semi-persistent CSI-RS transmission is periodic while allocated

· Study the following aspects

· Signaling mechanism for dynamic allocation/de-allocation

· e.g. via MAC CE or L1 control signaling, via hierarchical control signaling with MAC-CE and DCI
· De-allocation may or may not be dynamically signaled at a later point in time

· Signaling mechanism for slot configuration (i.e., periodicity, subframe offset like in LTE)

· Signaling format for dynamic indication of CSI-RS resource(s)

· Signaling overhead reduction approaches

· e.g., structured groupings of CSI-RS resources and/or allocation scheme utilizing a combination of RRC configuration and dynamic signaling

· Methods to support resources of variable number of ports

· e.g. Aggregation of resources of a smaller number of ports
· Note: CSI-RS can be NZP

· FFS: ZP
· Note: mapping of CSI-RS resources with TRP(s) is an implementation issue

Conclusion:

· All proposals in R1-1613741 are endorsed
Conclusion:

· The spreadsheet in R1-1613744 containing the results is endorsed 

Agreements:
· For NR-PUSCH at least targeting eMBB,

· Open-loop power control based on pathloss estimate is supported.

· Pathloss is estimated using DL RS for measurement

· Fractional power control  is supported

· FFS: Which DL RS(s) for measurement is used (The RS may be beamformed).

· Closed-loop power control is supported, which is based on NW signaling.

· Dynamic UL-power adjustment is considered

· Further study on:

· Numerology specific power control

· e.g. numerology specific power control parameters

· Beam specific power control parameters

· Power control for other RSs and physical channels

· Power control for grant free PUSCH if supported
· Power control per layer (group)


	Scheduling/HARQ aspects

	Agreements:
· Send LS to RAN4 to study the following points for single/multi-carrier operation
· How fast is the UE RF bandwidth adaptation

· How much power saving is possible for UE RF bandwidth adaptation
· Other benefits

· Whether any of the above depends on the conditions, such as

· Whether or not first and second RF bandwidth are centered at the same frequency

· Whether or not first RF bandwidth are partially or fully contained in the second RF bandwidth

· The ratio of first and second RF bandwidth

· Whether or not first and second RF bandwidth are in the same band

· Dependency of modulation scheme

· Whether or not neighbor cell synchronization signals are within first RF bandwidth

· Whether or not first and/or second RF bandwidth are centered at the same frequency as neighbor cell synchronization signals

· Whether or not additional reference signals are needed, for example for AGC settling
· Whether it depends on transmission direction
· LS includes corresponding agreements/WA for DL control in past meetings
· Note: RAN1 is under discussion on RF bandwidth adaptation for DL data and UL control/data
LS was agreed in R1-1613663
Agreements:
· The time/freq. resource containing at least one search space is obtained from MIB/system information/implicitly derived from initial access information
· Time/freq. resource containing additional search spaces, can be configured using dedicated RRC signaling
· Other solution is not precluded
Agreements:
· The reference signals in at least one search space do not depend on the RNTI or UE-identity
· FFS: The reference signals in at least an additional search space do not depend on the RNTI or UE-identity

· FFS: For one UE, there is the case the channel estimate obtained for one RE is reusable across multiple blind decodings involving that RE
· In an additional search space, reference signals can be configured, FFS: explicitly or implicitly
Agreements:
· At least for single-stage DCI design:

· A control resource set (formerly called control subband) is, in the frequency domain, a set of PRBs within which the UE attempts to blindly decode downlink control information

· The PRBs may or may not be frequency contiguous

· A UE may have one or more control resource sets

· Working assumption: One DCI message is located within one control resource set

· In frequency-domain, a PRB is the resource unit size (may or may not including DM-RS) for control channel
Agreements:
· NR should support dynamic reuse of at least part of resources in the control resource sets for data for the same or a different UE, at least in the frequency domain

· FFS if resource reuse can be done in time domain as well

· FFS: DL data DM-RS location in time should not vary dynamically as a consequence of dynamic reuse of control resources for data

· FFS: time/frequency granularity of the resource reuse

· FFS: signaling needed, if any

Agreements:
· when the control resource set spans multiple OFDM symbols, NR support a  control channel candidate to be mapped to multiple OFDM symbols or to a single OFDM symbol

· The gNB can inform UE which control channel candidates are mapped to each subset of OFDM symbols in the control resource set. FFS: details of the signaling (implicit or explicit)

Agreements:
· Physical uplink  control signaling should be able to carry at least hybrid-ARQ acknowledgements, CSI reports (possibly including beamforming information), and scheduling requests
· Support ‘UCI on PUSCH’, i.e. using some of the scheduled resources for UCI in case of simultaneous UCI and data

· Support ‘simultaneous PUSCH and PUCCH at least for the long PUCCH format’, i.e. transmit uplink control on PUCCH resources even in presence of data

· At least a low PAPR/CM design should be supported for the ‘long PUCCH’

· A combination of semi-static configuration and (at least for some types of UCI information) dynamic signaling is used to determine the PUCCH resource both for the ‘long and short PUCCH formats’
· It should be possible to dynamically indicate (at least in combination with RRC) the timing between data reception and hybrid-ARQ acknowledgement transmission as part of the DCI.

Agreements:
· Support FDM of ‘short UCI’ and data, both within a UE and between UEs at least for the case where the PRBs for short UCI and data are non-overlapping
· FFS: PUSCH in the short UL duration can be scheduled independently
Agreements:
· A UCI carried by long duration UL control channel at least with low PAPR design can be transmitted in one slot or multiple slots

· Transmission across multiple slots should allow a total duration of [1] ms at least for some cases
· FFS: more than [1] ms at least for some cases

· FFS the numbers of the slots
Agreements:
· In order to support TDM of short PUCCH from different UEs in the same slot, a mechanism to tell the UE in which symbol(s) in a slot to transmit the short PUCCH on is supported at least above 6 GHz (exact mechanism FFS)

Agreements:
· For UL control channel with long duration, TDM between RS and UCI is supported at least for DFT-S-OFDM
· FFS on location of RS symbol(s) (e.g., front-loaded RS, fixed-location RS)
Agreements:
· At least an UL transmission scheme without grant is supported for URLLC
· Resource may or may not be shared among one or more users 

· FFS: resource configuration details

· FFS other details of design

Agreements:
· Asynchronous and adaptive HARQ  is supported for DL


	Channel coding and modulation

	Conclusion:

· One aspect that should be considered further for the NR-LDPC design is the lifting size definition:
· E.g. the lifting size z =c*2d, where c is chosen from a set C of positive integers and, for each value of c, d is taken from the set D = [0,1, 2, 3, 4, 5, 6, 7, 8]
· FFS the set C
Agreements:

· Code extension of a parity-check matrix is used for IR HARQ/rate-matching support 
· Use lower-triangular extension, which includes diagonal-extension as a special case
· For the QC-LDPC design, the non-zero sub-blocks have circulant weight <=2
· Circulant weight is the number of superimposed circularly shifted Z(Z identity matrices
· In parity check matrix design, the highest code rate (Rmax,j ) to design j-th H matrix for is 
· Rmax,j <=8/9
· Rmax,j is the code rate of the j-th H matrix before code extension is applied (0( j< J) 
· Rmax,j is the code rate after accounting for the built-in puncturing, if this is applied in H matrix design
· Rate matching to support transmission code rate higher than Rmax,j is not precluded
Agreement: 
· UL eMBB data channels:

· Working Assumption to adopt flexible LDPC as the single channel coding scheme for small block sizes (to be confirmed unless significant issues are identified by the RAN1 Jan adhoc in relation to performance, implementation complexity and flexibility)

· (Note that it is already agreed to adopt LDPC for large block sizes)

· DL eMBB data channels:

· Adopt flexible LDPC as the single channel coding scheme for all block sizes

· UL control information for eMBB

· Adopt Polar Coding (except FFS for very small block lengths where repetition/block coding may be preferred)
· DL control information for eMBB
· Working Assumption to adopt Polar Coding (except FFS for very small block lengths where repetition/block coding may be preferred)
· To be confirmed unless significant issues are identified by the RAN1 Jan adhoc in relation to performance, latency, power consumption and implementation complexity
Working assumption:
· NR supports 0.5*pi BPSK modulation for DFT-s-OFDM

· While using DFT-s-OFDM, 0.5*pi-BPSK modulation using DFT-S-OFDM with frequency domain spectrum shaping can be further considered at least for eMBB uplink data for up to 40GHz

· FFS

· The details of frequency domain spectrum shaping 

· This does not preclude the case where no spectrum shaping is needed

	Duplex and interference management

	Agreements:

· Referring to TR 38.913, the terminology of “duplexing flexibility” in NR means at least one of the following mechanisms to manage resources flexibly for uplink and downlink for both paired and unpaired spectrum. 

· 1) UL and DL usage is flexibly changed in time domain in unpaired spectrum. 

· 2) UL and DL usage is flexibly changed in time domain in UL band in paired spectrum 

· 3) UL and DL usage is flexibly changed in time domain in DL band in paired spectrum 

· Note: the definition of the above terminology is not intended to have impact on prioritizing discussion on any of the above mechanisms

Agreements:

· NR should support dynamically assigned DL and UL transmission directions at least for data on a per-slot basis at least in a TDM manner

· FFS control signaling details (e.g. UE or cell-specific, applicable for cross and/or same-slot scheduling, switching between dynamic and semi-static operation, etc.)

· FFS adaptation at the level of a mini-slot

· Other aspects, if any, are not excluded

· Note: the applicability of the above bullets in terms of spectra is a separate discussion

Conclusion:

· Rapporteur to come up with a skeleton for duplexing flexibility, e.g., using the following as a start point:

· X.          Duplexing flexibility
· X.1                Duplexing mechanisms
· X.2                Cross-link interference mitigation 
· X.3                Evaluation of duplexing flexibility 

· X.4                Summary and conclusions

Agreements:
· Update the following simulation parameters about the deployment scenario of “Dense urban”:

Parameters 
Dense urban 
Layout 

Two layer:

·  Macro layer: Hex. Grid

·  Micro layer: Random drop (All micro BSs are outdoor)

·  3 micro BSs per macro BS

· 6 micro BSs per macro BS (optional)

· 9 micro BSs per macro BS (optional)

Agreements:
· Companies to report the delay assumption used for coordination schemes if used in the simulations

· Note that the delay assumption depends on RAN3 architecture discussions

Agreements:

· At least following schemes are identified to be further studied aiming to mitigate cross-link interference with and without the assumption on inter-cell coordination:
· Advanced receiver for interference cancellation/suppression 
· RS design (e.g. symmetric RS) and timing alignment between DL and UL 

· Sensing/measurement scheme (e.g. LBT-like, OTA measurement if any, etc.)
· Power control and coordinated schemes (e.g. coordinated beamforming/scheduling, OTA signalling if any, etc.)
· Link adaptation
· Strive for common cross-link interference mitigation schemes for both paired and unpaired spectrum.

· For further study of measurements of cross link interference (CLI), aim for (if possible) reusing a physical reference signal used for other purposes 
· The need to enable CLI measurement should be taken into account when designing the RS which is also to be used for CLI measurement
· Study metric(s) to be used for CLI measurement, e.g., RSRP
· Physical reference signal used for CLI measurement aim for the same type for DL & UL (e.g. DM-RS type, CSI-RS type, etc.)

· To support CLI measurement, RS of a UE or a TRP aim to be received by another UE or another TRP 

	Others

	Working assumption:

· Use 38.900 RMa as a starting point for NR evaluations in the rural deployment scenario for frequencies below 6 GHz, with the following modifications:

· FFS on possible modifications to O2I and elevation parameters in 38.900 RMa

· Based on new measurements of O2I and 3D parameters in rural scenario

· Companies are encouraged to bring new measurement results, if any

Agreements:

· The optimized azimuth beam direction should be determined by observing both DL geometry and UL geometry.
· One option for antenna downtilt for high speed scenario is to reuse the downtilt for rural scenario, i.e., 6 degrees.

· One value for the optimized azimuth beam direction is 27 degrees to the railway track. This is obtained assuming that the half power beam points to the midpoint between the two adjacent sites along the railway.

Agreements:
· For LTE and NR coexistence, 

· In NR design, consider support of flexible starting point and duration of scheduled resources as a tool to avoid for example the control region of MBSFN subframes and be able to use resources in the unused MBSFN subframes of an LTE carrier
· Note: those mechanisms may be reused from forward compatibility mechanisms
· FFS: use of mini-slot

· FFS: Dynamically or semi-statically varying starting point and duration
· NR design supports adapting the bandwidth occupied by NR carrier(s) at least as fast as LTE carrier aggregation schemes

· FFS: Detailed design

· FFS: Allowing NR transmissions while avoiding OFDM symbols carrying CRS on a DL LTE subframe
· Further discussion needed on how to handle sTTI transmissions of LTE
· Note: those mechanisms may be reused from forward compatibility mechanisms, or mechanisms for multiplexing eMBB and URLLC on the DL, or mini-slot

· Allowing NR transmissions while avoiding OFDM symbols carrying SRS on an UL LTE subframe
· Further discussion needed on how to handle sTTI transmissions of LTE
· FFS: PRB-level resource allocation can be used as a tool to avoid for example PSS/SSS, PBCH, EPDCCH, PUCCH, PRACH, as well as PRB-level scheduled LTE PDSCH and LTE PUSCH, of an LTE carrier

· FFS: Mapping NR signals and channels around the LTE CRS patterns

· Note: those mechanisms may be reused from forward compatibility mechanisms
· For adjacent channel/band operation of NR and LTE in the unpaired spectrum

· Design at least one semi-statically assigned DL/UL transmission direction configuration for NR that avoids DL/UL interference with at least one LTE TDD DL/UL configuration and special subframe configuration

· This does not preclude at most one semi-statically DL/UL transmission direction configuration in NR specification

· Note: DL/UL interference also can be avoided by using dynamically assigned DL/UL transmission direction in some cases

· FFS: Backhaul signaling between NR and LTE for interference coordination

· FFS: Other mechanisms

· Note that the above agreements do not imply that UE has to support simultaneous connection of NR and LTE in the same or overlapping carrier

· Note: that above mechanisms may be reused from forward compatibility mechanisms, or mechanisms for multiplexing eMBB and URLLC on the DL, or mini-slot


Outgoing LS is listed below.

· R1-1613748
LS on subcarrier spacing and carrier frequencies
· R1-1613692
LS on minimum system information
· R1-1613663
LS on UE RF Bandwidth Adaptation in NR
Email discussions after the meeting are listed below.

· [87-01] R1-1613773 Reply LS on Requirements for mobile backhaul/fronthaul in a G.fast Deployment Environment

· [87-28] Potential solution of eMBB and URLLC Multiplexing

· [87-29] DMRS design for DL data channel for NR 

· [87-30] Simulation assumption for NR DMRS

· [87-31] NR MIMO Calibration

· [87-32] DL L1/L2 control channel design for NR

· [87-33] UL L1/L2 control channel design for NR

RAN2
New Radio Access was discussed:


for two days at RAN2 #95 bis in Kaohsiung, and


for two days at RAN2 #96 in Reno.

Summary of discussions:

396 and 533 contributions were submitted to RAN2 #95bis and #96, respectively.

User plane:
Overall user plane architecture:

RAN2 studied order/placement/grouping of layer 2 functions in U-plane protocol layers and agreed as follows:

-
The ARQ will be supported in RLC, for which RLC adds an RLC SN.
-
NR specification should not prohibit out-of-order deciphering of PDCP PDUs.
-
Complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. RLC delivers PDCP PDUs to PDCP after the PDU is reassembled.

-
PDCP reordering is always enabled if in sequence delivery to layers above PDCP is needed (i.e. even in non-DC case).

-
RAN2 should consider both the processing of both the transmitter and the receiver when evaluating whether to divert from the LTE-baseline.
-
In NR, the segmentation function is only placed in the RLC layer as in LTE.
-
SO-based segmentation can be considered for both segmentation and resegmentation as a baseline in NR user plane to support high data rate. (Does not imply anything about location of concatenation). At least overhead for the low data rate case should be analysed further.
-
PDCP supports the re-ordering functionality (T-reordering).

-
RLC AM supports T-reordering like functionality for the purposes of determining the content of the RLC status report.
-
FFS whether RLC UM needs to support T-reordering like functionality for the purposes moving the lower edge of the receive window, or for other purposes. Could be discussed in stage 3.

-
RLC reassembles RLC SDU and delivers them to upper layers in the order they are received (no need to mention reordering with respect to this functionality).

-
FFS whether in-order delivery for a DRB can be disabled via RRC signalling. This only affects PDCP operation. Could be discussed in stage 3.

-
Discussion of PDCP SN size and configurability is a stage 3 issue and will not be discussed again within the SI.
On concatenation in RLC, RAN2 made the following working assuumption:

-
Support the No concatenation in RLC solution [R2-920].

-
Aim is to confirm, or otherwise, the working assumption at the January ad hoc.
On LTE-NR tight interworking aspects, the followings were agreed:

-
In Scenario 3A, the PDCP layer for SCG Bearers is NR-PDCP.
-
In scenario 3A, there is a 1:1 mapping between S1 bearer and DRB for SCG bearers.
-
For tight interworking, support is needed for reconfiguration between SCG bearer and MCG bearer, for reconfiguration of SCG bearer between two secondary nodes, for reconfiguration between MCG bearer and MCG split bearer (this doesn’t exclude other reconfiguration cases being discussed).

-
RAN2 will study PDCP procedures for changing the PDCP-SN length that are lossless and maintain ordered delivery of higher-layer data.  To be studied for reconfigurations between LTE and NR and reconfigurations within NR.
RAN2 studied SCG split bearer from various viewpoints and agreed to capture the outcome as in [R2-920/925]. On the other hand, the decision on supporting SCG split bearer was postponed to the next meeting while SCG bearer was agreed to be supported.
Support of multiple services/numerologies and URLLC:

RAN2 started to investigate multiple service/numerologies and URLLC and cut several deals as follows:

-
The eNB should have means to control which logical channels the UE may map to which numerology and/or TTIs with variable duration. Details FFS (e.g. whether semi-static or dynamic, hard split/soft split, etc).

-
A UE can support multiple numerologies from a single cell. FFS whether this is modelled as 1 or multiple MAC entities.
-
For multiple numerologies in Phy, at least the TTI length of the numerology(s) will be visible to MAC. Other characteristics of the numerology that may be visible to MAC are FFS (and also depending on progress in RAN1).
-
A radio bearer can be configured by the network to be mapped to one or more numerology/TTI duration.
-
FFS: Whether a single MAC entity can support one or more numerology/TTI durations (modelling issue).

-
FFS: Whether a single logical channel can be mapped to one or more numerology/TTI duration.

-
FFS: Whether a single HARQ entity can support one or more numerology/TTI duration.

-
NR design will aim to meet the URLLC QoS requirements only after the control plane signalling for session setup has completed (to eliminate the case that the UE is initially in idle).

-
DRX design will not optimised for URLLC service requirements.
-
FFS: Whether RLC-AM can be used to provide the URLLC service requirements, and whether any optimisations are required for this.

-
Multi-connectivity (e.g. with packet duplication, link selection) should be studied for achieving the reliability requirements for URLLC.
QoS model for NextGen Core:

RAN2 continued to study RAN impacts on QoS model for NextGen Core following the SA2 up-to-date status and agreed as follows:

-
RAN determines the mapping relationship between QoS flow (as determine by the UE in UL or marked by the CN in DL) and DRB for UL and DL.
-
RAN can map multiple QoS flows to a DRB.
-
Specification will not forbid a GBR flow and non-GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.
-
Specification will not forbid more than one GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.
-
FFS: Whether traffic from different PDU sessions can be mapped to one DRB or not.

-
Default DRB is established by eNB at PDU session establishment (or an existing DRB may be used if mapping of more than one session to a DRB is allowed).

-
If the first packet of the flow is UL packet, if no mapping rule is configured in the UE, the packet is sent through default DRB to the network.
-
FFS How and when the network can remap the flow to more appropriate DRB.

-
FFS the first packet is handled in the case that pre-authorised QoS is configured.

-
FFS whether the pre-authorised QoS applies to RAN or only to the UE.

-
FFS whether there is a single level of mapping from UL TFT (5 tuple) to DRB, or whether there is a 2 level mapping from UL TFT to QoS flow and then from QoS flow to DRB.

-
Traffic from different PDU sessions are mapped to different DRBs.

-
In DL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping (confirmation of SA2 agreement status).
-
In UL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping.
-
a) DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS.

-
b) UL packets over Uu are marked in band with QOS-flow-id for the purposes of marking forwarded packets to the CN.
-
FFS for bullets a) and b) whether it can be semi-statically configured to not include the QOS flow ID in some cases.

-
FFS for bullets a) and b) whether it might be possible to use a shorter id over the radio compared to that received from the CN. This is a stage 3 issue.

-
FFS whether the QoS field is added by PDCP or a new protocol layer above PDCP.

-
For reflective QoS, the UE determines QoS Flow ID to DRB mapping in the uplink based on the downlink packets received within a DRB and applies those filters for mapping uplink Flows to DRBs.
-
The UE "continuously" monitors the QoS Flow ID in downlink PDCP packets and updates the reflective QoS Flow ID to DRB mapping in the uplink accordingly.
-
RRC can configure an uplink mapping.

-
FFS The precedence of the RRC configured mapping and reflective QoS (e.g. can reflective QoS update an RRC configured mapping)

-
Working assumption: If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.
Random access:

RAN2 started to investigate MAC layer impacts on random access from the #96 meeting and agreed as follows:

-
Both contention-based and contention-free RA procedure should be supported in NR.
-
Contention-based and contention-free RA procedures follow the steps of LTE (does not preclude consideration of 2 step RA).

-
RAN2 should strive for as much commonality in random access procedure as possible across all use cases.
-
The design of RA procedure in NR needs to support flexible Msg3 size (as already supported in LTE).
-
FFS whether the eNB can be provided with more information (compared to LTE) from the UE on the Msg 3 size to provide.
RAN2 also investigated the 2 step RACH according to the RAN1 input and agreed as follows if supported:

-
The 2-step RACH resources are optionally configurable by the NW.

-
FFS whether it can be configured by broadcast and/or by dedicated signalling.

-
NW can configure/restrict the usage of the 2-step RACH for certain cases (e.g. procedures/services/radio condition, etc) (FFS for which cases for which it is possible to configure/restrict the usage).

-
RAN2 expects a benefit in latency for the 2 step RACH procedure.

-
From RAN2 point of view, the 2-step RACH procedure is not restricted to be used with certain UE ID size.
-
Can provide RAN1 with the different size of message size and UE ID size for the different scenarios in LTE. Indicate to RAN1 that for some use cases the UE ID only would not be sufficient. For NR we are still studying.
DRX:

RAN2 started to study DRX enhancements and agreed that DRX enhancement is studied in NR in order to support multiple services with different requirements and/or numerologies.
Control plane:

RAN inactive state:

RAN2 continued to study the potential characteristics for a new state called RRC_INACTIVE in this study and agreed as follows:

-
Modelling will be concluded when functionality is understood (maybe in WI phase). For the scope of the study we will refer to RRC_INACTIVE.
-
A UE and at least 1 gNB should keep the AS context information in the RRC_INACTIVE state.
-
Limit number of radio network identifiers.

-
In the RRC_INACTIVE state, a UE location can be known at the RAN based area level where that area may be a single cell or more than one cell. Area is determined by the network.
-
RAN2 assumes that UE performs CN level location update when crossing a TA boundary when in inactive (in addition to RAN updates based on RAN areas).
-
There will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell.
-
RAN based notification area is UE-specific and configurable by the gNB via dedicated signalling.

-
There will be a unique global Cell ID broadcast in system information of NR Cell.
-
For the inactive state there will be a way to configure the UE with a RAN based notification area that is smaller than a TA.
-
A RAN notification area can cover a single cell or multiple cells.

-
A UE in the NR IDLE state can perform re-selection to another RAT (entering the IDLE state in that RAT).
-
A UE in the NR INACTIVE state can perform re-selection to another RAT (at least in some cases (GERAN, UTRAN, legacy LTE connected to EPC) the UE enters the IDLE state in that RAT).
-
FFS target state in the case that LTE is connected to NG Core.

TP to capture the agreements was agreed after the #96 meeting by email as in [R2-904].
DL/DL data transfer in RRC_INACTIVE was studied and agreed as follows:

Agreements for how progress the study:

1: 
For any solution to send uplink packet, the latency, signalling overhead and UE power consumption, UE mobility shall be evaluated.

1a
We need to discuss and determine the use case for data transmission

1b
Determine the latency requirements from the RAN TR that apply for the "new state".

2
2 potential approaches for further evaluation (in addition to baseline move to connected and then transmit data)

b) Transmit data together with initial RRC message for transition to connected

c) Transmit data in "new state"

3
Questions for be answered for any proposal ()

- whether there is RACH, if so whether it is 2-step or 4-step (there could be 3 options)?

- contention resolution, at which step (depends on exact procedure)?

- grant size, what are the supported sizes and how to perform size selection?

- whether 0, 1, 2 or 3 RRC messages are used (from latency and overhead perspective, less messages could be better)?

- usage of HARQ/ARQ?

- how to perform UE identification/(authentication/context fetch)?

- how to configure U-plane for transmission?

- for b)


- when does the UE start full connected operation, e.g. RLM, CSI/RRM measurements, etc.


- how to determine whether to move to "full connected" or not


- whether data would always be concatenated in order to establish the RRC connection, and whether that would affect the coverage by deteriorating the successful rate of RRC connection establishment/resume

- for c), how to decide when to use c) rather than a)

-
Study direct downlink data transmission not in response to any UL activity in RRC_INACTIVE without entering to full connected state. This study is a second priority compared to the study of UL data in inactive.
System information:

RAN2 continued to study a new concept of on-demand SI provisioning and agreed as follows:

-
For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.
-
Request of the other SI by idle and “new state” UE should be performed without state transition.
-
For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI).
-
In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs/
-
PWS information can be classified into other SI.
-
FFS whether this PWS would need additional enhancements.

-
For a cell/frequency that is considered for camping by UE, then UE should not be required to acquire minimum system information from other cell/frequency layer (this does not preclude reception via SFN that is under discussion in RAN1). This does not preclude the case that UE applies stored system information from previously visited cell(s).
-
There may be cells in the system on which the UE cannot camp and do not broadcast minimum system information.

-
If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. It is desirable for the UE to know very quickly that this cell is not campable.
-
Each cell on which UE is allowed to camp broadcasts at least some contents of the minimum system information.
-
The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.
-
UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.
-
The SI transmission window in LTE is baseline for NR.
-
The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information.
-
FFS: Whether MSG1 and/or MSG3 is used to carry other SI request.

-
For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.
Performance evaluation on the on-demand SI provisioning and the agreed concepts were captured in the latest TR [R2-913].

LTE-NR tight interworking aspects:

RAN2 mainly studied UE capability coordination for LTE-NR tight interworking and agreed as follows:

-
RAN2 shall consider the LTE/NR tight interworking (with LTE eNB, NR gNB or eLTE eNB as a master node) for the coordination of capabilities.
-
We should aim to minimum the differences between the NR capability reporting across the LTE/NR tight interworking cases (NR gNB as a master node) and the standalone NR gNB case.
-
At least some band combinations across RATs should be coordinated across the master and the secondary nodes.
-
Layer 2 buffer capabilities should be coordinated across the RATs should be coordinated across the master and the secondary nodes.
-
RAN2 aim for a solution where the master node and secondary node are not required to comprehend each others UE configuration.
-
Agree the following principle: the master node and the secondary node only need to use own RAT UE capabilities (which will include some other RAT capabilities relating to the interworking). At least for the initial configuration of interworking case these are provided on the master node RAT or from core network.

-
Allow gNB to format NR RRC PDUs for the UE configuration.
Mobility:

Intra-NR RAT mobility with RRC involvement:

RAN2 mainly studied cell level mobility involving RRC based on the RAN1 input and cut several deals on DL measurements as below:

-
UE at least measures one or more individual beams and gNB should have mechanisms to consider those beams to perform HO. Note: This is necessary at least to trigger inter-gNB handovers and to optimize HO ping-pongs / HO failures.
-
FFS: whether UE report individual and/or combined quality of multiple beams.

-
UE should be able to distinguish between the beams from its serving cell and beams from non-serving cells for RRM measurements in active mobility. UE should be able to determine if a beam is from its serving cell.
-
FFS whether serving/non serving cell may be termed 'serving/non serving set of beam).

-
FFS: whether the UE is informed via dedicated signalling or implicitly detected by the UE based on some broadcast signals.

-
FFS how the cell in connected relates to the cell in idle.

-
Study how to derive a cell quality based on measurements from individual beams.

-
In connected mode, intra-cell mobility can be handled by mobility without RRC involvement.
-
FFS whether there may be cases that do require RRC involvement.

-
UE should be able to identify a beam.
-
FFS how beams are identified (to be defined by RAN1).

-
In IDLE mode, UE performs cell selection and reselection on NR Cells.
-
Study how to derive a cell quality based on measurements.
-
For connected mode, cell level signal quality for RRM measurement can be derived from multiple beams, if multiple beams can be detected (this does not preclude RRM measurement made on a single beam)
-
FFS how to combine beam measurements to a cell level single quality.

-
The scope of the RRM measurement should mainly be to facilitate the RRC driven ‘cell’ level mobility.
-
RAN2 working assumption to be confirmed by RAN1:
a)
Connected active mode RRM measurement and reporting based on at least the signals used by idle mode RRM measurement should be supported in the NR.

b)
Additional RS may need to be used for RRM measurement in the connected active mode besides the signals used by idle mode RRM measurement, which is dependent on RAN1’s decision.

-
The RRM measurement framework (measurement object, measurement id, reporting config) in LTE as a baseline in NR.
-
RRM measurement for cell level mobility should be performed based on a common framework regardless of network beam configurations (e.g., number of beams) and the UE beam configuration.
-
FFS: Which beams the UE selects from the detected beams in order to derive a cell level quality. Options to be studied:

a) best beam, b) N best beams, c) all detected beams, d) beams above a threshold, other options are not precluded.

-
At least events like LTE A1-A6 and periodic will be supported for NR (modification to the events may be considered). FFS other events may be studied
-
Measurement report will contain cell measurements. FFS whether the measurement report contains beams measurements.

RAN2 also started to look into the handover mechanisms and agreed as follows:

-
NR shall support HO as part of the NR mobility procedures.
-
Network based mobility shall reuse the same principles as LTE (Rel-13) and for inter gNB HO consisting of at least:
1)
Source gNB initiates the HO over the Xn interface via a HO request.

2)
Target gNB performs admission control and provides the RRC configuration as part of the HO acknowledgement.

3)
Source gNB provides the configuration to the UE including the HO command via RRC.

4)
The UE moves the connection to the target gNB via RRC

-
Further enhancements/modifications can be considered
-
RRC involved handover with at least MAC entity reset is supported. This does not relate to multi-connectivity mechanisms to perform handover which is still to be studied.

-
RRC involved handover with and without PDCP entity re-establishment is supported. (Confirmation required from SA3 that handover without security key change is acceptable)
-
FFS whether RRC involved (single connectivity) handover with and without RLC entity reset is supported.

-
At least cell id and all information required to access the target cell will be included in the HO command.
-
For at least some cases information required for contention based and contention free access can be included in the HO command.

-
To be studied what beam related information of the target cell may be required.
-
Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover.
-
The mobility enhancement similar to that discussed for LTE (“Maintaining Source eNB connection during handover”) should be considered also for NR.
-
For DC (NR-NR), study how to reconfigure the UE from an MeNB to an SeNB to target the 0 ms UP interruption. FFS whether also applicable to LTE-NR.

UL based mobility was also started to investigate and agreed as follows:
-
For connected active state mobility, DL-based handover is supported, and UL based mobility can continue to be studied.
-
For connected inactive state, DL-based reselection is supported, and UL-based mobility can also be studied.

-
Benefits of UL based mobility, compared to DL based mobility, should be studied with performance analysis.
TR update:

The latest TR 38.804 v0.4.0 was agreed at the #96 meeting [R2-913].

RAN3
· RAN3#93BIS (October 2016)

General
It was flagged by the RAN3 chair that there will be a check point to assess in RAN3#94 which should help to structure and prioritize RAN3 work on NR (to be reported to TSG-RAN). In preparation for the checkpoint, a process to identify comments/questions to RAN2 and SA2 (on those RAN3 topics where there are dependencies on RAN2 and SA2) was agreed in R3-162523.

LS from ITU-T SG15
A liaison was received from ITU-T SG5 requesting RAN3 to share findings on CU-DU function split. In response, a LS to TSG-RAN indicating that work is on-going in RAN3 and will be reflected in TR 38.912 when available was approved (R3-162616). The intent is that TSG-RAN will respond to ITU-T SG5.

Response LS to SA5 on NFV

A response LS to SA5 on NFV, mentioning that RAN3 is currently in NR study phase and that status of study is reflected in the latest version of TR 38.801, was approved in RP-162617.

TR 38.801

A proposal to update the TR structure was provided in R3-162525 and was endorsed. Agenda for future meetings will be aligned to the updated TR structure.

Editorial updates to the TR regarding terminology was provided and agreed in R3-162528. RAN3 decided to remove “evolved E-UTRAN” but keeps “eLTE eNB” for now. Further discussions on alignment are expected after PCG decision on terminology.

Agreed TR update to v0.6.0 was provided in R3-162527 after the meeting, which reflects all agreed TPs during the meeting.

Deployment scenario
TP for TR to capture Shared RAN deployment was agreed in R3-162647.

RAN functions
TP for TR on update of the Session Management function was agreed in R3-162589. The update adds that management of the tunnel between the eNB and the UPGW is also part of the Session Management function. TP for TR to capture call flow for PDU Session Setup was also agreed in R3-162619.

TP for TR to create a subsection (under the mobility section) for cell reselection, release and redirection with an [FFS] was agreed in R3-162590. This function is RAN2 responsibility and pending RAN2.

TP for TR to capture that work on inactive mode in RAN3 is on hold until input is provided from RAN2 or work on LTE Light Connection WI is sufficiently mature to study its applicability for 5G was agreed in R3-162592.

TP for TR to capture that whether Local breakout is a RAN function is pending SA2 decision was agreed in R3-162574.

New RAN architecture
A proposal in R3-162418 to define a single logical node including both eLTE eNB & gNB functionalities was discussed without any conclusions. Concerns were raised in terms of relation between the different logical node types, relation to dual LTE+NR connectivity, RAN2/SA2 impact and IDs.

NG interface
TP for TR to capture that NG interface supports a one-to-many relation between New RAN nodes and NGC nodes was agreed in R3-162627.

TP for TR on NG interface functions was agreed in R3-16 2575. TP for TR on NG interface procedures was agreed in R3-162625.

TP for TR to capture that transport network layer for NG-C is built on SCTP/IP, as a working assumption, was agreed in R3-162579.

TP for TR to capture that NG-U interface provide non-guaranteed delivery of user plane PDUs and shall at least support per PDU session tunnelling (support of other type of tunnelling e.g. per node is FFS) was agreed in R3-162577. TP for TR to capture GTP-U/UDP/IP and GRE/IP as possible protocol stacks for NG-U was agreed in RP-162626.

Xn interface
TP for TR to capture that transport network layer for NG-C is built on SCTP/IP, as a working assumption, was agreed in R3-162597.

TP for TR on Xn interface functions was agreed in R3-16 2596. It introduces Xn Interface management and error handling, UE connected mode mobility management and dual connectivity for Xn-C, and data forwarding and flow control for Xn-U.

TP for TR to capture that the Xn interface will also be applicable for connection between two eLTE eNBs was agreed in R3-162598.

Xx interface
TP for TR to capture general principles for the Xx interface (the interface between LTE eNB and gNB in Option 3/3a supporting LTE+NR dual connectivity) was agreed in R3-162629. In the same TP, it is captured that “Xx” is a working name for the study, and that it is for later decision whether the relevant functions will be specified in X2-AP, Xn-AP or some other separate AP. The same TP also adds a new dual connectivity type, namely the SCG split bearer type, for the study.

Evolution path / reference architecture
Two TPs for TR to capture evolution paths provided by two operators were agreed in R3-162174 and R3-162355.

Network slicing
TP for TR to capture a solution discussed in SA2 for CN entity selection was agreed in R3-162594. It describes CN entity selection for initial signalling and subsequent signalling. It was noted that the definition of NSSAI (network slice selection assistance information), the ID used in initial signalling, is still pending to SA2/RAN2.

Relation of Slice Availability and the possible effects on mobility was raised. TP for TR to capture that this issue needs to be studied was agreed in R3-162624.

QoS
TP for TR to capture the following QoS related key principles for the New RAN was agreed in R3-162623: (1) RAN will apply a specific QoS profile based on information from NGC; (2) U-plane marking for QoS is in encapsulation header on NG-U; (3) RAN can receive QoS rules at PDU session establishment via NG-C signalling.

Tight interworking between New RAT and LTE
TP for TR to capture general description, architectural and procedural aspects of LTE+NR tight interworking based on Option 4/4a and Option 7/7a was agreed in R3-162175.

New RAN operation (mobility related)
TP for TR to capture that inter-RAT handover with NGC relocation is pending SA2 was agreed in R3-162628.

There were contributions on in-band path switch (in R3-162407) and multi-connectivity (in R3-162457). Discussions are to be continued.
CU-DU split
It was noted that coordination is needed with RAN2 on option for dual connectivity, e.g. Option 2 only or Option .

It was noted that comparison of the different split options and down selecting some options was too early. More discussion on the description and justification of the different options, and agreement in RAN2 on NR protocol stack was deemed necessary before starting such discussions.

TP for TR to capture that support of cascaded functional splits (e.g. one intermediate CU and/or DU between a CU and DU pair) should not be precluded was agreed in R3-162529.

TP for TR to capture that the choice of split depends on several factors, and support for flexibility to move RAN functions between CU and DU depending on these factors should be studied was agreed in R3-162533.

TP for TR to add the traffic aggregation justification (currently captured only for Option 2) also for Options 3, 5, 6, 7 and 8 was agreed in R3-162531.

TP for TR to capture description/justification of Option 1 was agreed in R3-162630.

TPs for TR to revise description/justification for Options 2 and 3 were agreed in R3-162534, R3-162535, 

TP for TR to capture description/justification for Option 5 was agreed in R3-162541.

TP for TR to capture description/justification for Option 6 and 7 was agreed in R3-162542.

TP for TR to revise description/justification for Option 7 was agreed in R3-162544.

TP for TR to capture description/justification for Option 8 was agreed in R3-162545.

It was agreed to have a post meeting email discussion in aim to create a summary table of the different options.

TP for TR to clarify the conditions assumed for that the currently captured transport bandwidth requirement for PHY/RF based split was agreed in R3-162546

TP for TR to capture that there are transport networks with performance that vary from high transport latency to low transport latency in the real deployment, and that 3GPP specifications should try to cater for them, mentioning  higher layer splits and lower layer splits in relation, was agreed in R3-162631.

TP for TR to capture that LTE+NR dual connectivity does not imply any particular CU-DU functional split was agreed in R3-162633.

TP for TR to capture that the baseline granularity for CU-DU functional split is CU based or DU based (rather than per UE, per bearer, per slice) was agreed in R3-162634.

TP for TR to capture that the interface design will not be influenced largely if the switching of split option only occurs at DU setup, but there will be impact on interface complexity if switching is to occur during operation, was agreed in R3-162549.

UP-CP separation
TP for TR to capture expected benefits, description and grouping of functions for UP-CP separation was agreed in R3-162618.

It was questioned whether Option 1 for CU-DU split is rather more an UP-CP separation solution.

NFV
TP for TR to capture definition related to NFV was agreed in R3-162635.

· RAN3#94 (November 2016)

General
LS out to RAN2/SA2 to ask questions on inter-WG dependent topics were agreed in R3-163159, R3-163167 and R3-163161.

TR 38.801

Editorial update of TR 38.801 (v0.6.1) was by Rapporteur in R3-163034 and was endorsed.

Following text proposals for the TR was also agreed:

· R3-163016: Editorial TP to capture inter-RAT handover scenarios in correct sections.

· R3-163107: Editorial TP on the use of the terms “RAN” and “New RAN”.

· R3-163109: Terminology-related TP to use terms “Intra-system / Inter-system / Inter-RAT HO”.

Agreed TR update to v0.7.0 was provided in R3-163178 after the meeting, which reflects all agreed TPs during the meeting. The TR is presented to RAN#74 for information as v1.0.0 in RP-162255, where the contents are the same as v0.7.0.

RAN functions

RAN3 discussions showed that the multiple-connectivity function is not clear. A text proposal for the TR to remove the description for multiple-connectivity and to mention that multiple-connectivity is pending to RAN2 was agreed in R3-163108.

For UE inactive mode, it was acknowledged that the discussions in the next meeting should focus on the difference with Light Connection and avoid duplication.

New RAN architecture

A text proposal for the TR to capture that the New RAN consists for two logical nodes (gNBs and eLTE eNBs), New RAN logical nodes are interconnected via Xn and New RAN logical nodes are connected to the NGC via NG interface was agreed in R3-163110.

NG interface

The Working Assumption to use SCTP for NG-C interface turned into an agreement. A text proposal for the TR to reflect this agreement and to also capture a list of potential requirements/issues on SCTP to be addressed either in SI or WI was agreed in R3-163248.

The following NG interface procedures were agreed to be supported: NG Setup, Initial Context Setup, UE Context Release, DL NAS Transport and UL NAS Transport. A text proposal for the TR to remove “(FFS)” from the corresponding procedures and to introduce descriptions for these procedures was agreed in R3-163112.

A text proposal for the TR to add Protocol Oblivious Encapsulation (PoE) as a candidate protocol stack for the NG-U interface was agreed in R3-163113 (CB: #34_PoE). A text proposal for the TR to capture key characteristics for the other two candidate protocol stacks of the NG-U interface (GTP and GRE, which were already captured in the TR) was also agreed in R3-163114 (CB: #35_NG-UPtocol). But it was agreed to take as the Working Assumption that GTP-U is to be used as the protocol for the NG-U interface, and a text proposal for the TR to capture this was agreed in R3-163115 (CB: #36_NGUprotocol).

Proposal on integration of EPC within the 5G System on NG interface level (i.e. include S1 interface functions into the set of NG functions) was made (related contributions in R3-162980 and R3-162981). Possible benefits of the proposal were debated without any conclusions. Discussion on the topic is to be continued.

Proposal for the radio access architecture to be designed to support the use of satellite links for the NG interface was made (related contribution in R3-162932). RAN3 chairman will take action to report to RAN that the Satellite industry, as 3GPP contributors, wishes to use the satellite link as physical layer for NG (NG-C, NG-U and TNL).

Completion is to be continued next meeting.

Xn interface

The following Xn interface functions were agreed to be supported: UE context retrieval, Resource coordination, Self-optimization. It was also acknowledged that Dual connectivity between two gNBs is pending to RAN2. A text proposal for the TR to capture these points was agreed in R3-163117.

A text proposal for the TR to capture descriptions of Xn interface procedures (for those procedures already agreed last meeting) and a note to remind that RAN3 should revisit work in other groups to understand whether LTE dual connectivity signalling schemes can be used for NR was agreed in R3-163118.

It was agreed to take as the Working Assumption that GTP-U is to be used as the protocol for the Xn-U interface, and a text proposal for the TR to capture this was agreed in R3-163119.

Network slicing

A text proposal for the TR to capture that for resource management between slices, RAN selects the appropriate configuration for the traffic for each network slice based on the slice ID was agreed in R3-162955.

A text proposal for the TR to capture (1) RAN selection of CN entity, depending on availability/unavailability of slice ID provided by UE at initial attach, and for subsequent accesses; and (2) that there is only one signalling connection for a UE even if the UE is associated to multiple simultaneous was agreed in R3-163221.

A text proposal for the TR to capture Slice availability aspects and potential implications on mobility and call admission was agreed in R3-163222.

QoS
A text proposal for the TR to capture QoS and PDU Session Management aspects based on latest SA2 agreements were agreed in R3-163249. An email discussion is to be triggered to reflect based on version of 23.799 agreed by SA2.

For the flow based QoS framework, the flow to DRB mapping is determined by RAN. It is possible that the flow to DRB mapping in source cell may be different to the mapping in target cell. This is an issue that should be further studied in the next meeting. Related contribution is in R3-162958.

It was agreed that EPS-QoS applies for Option 3 connectivity and a text proposal to capture this was agreed in R3-163217.

Tight interworking between New RAT and LTE
It was agreed to take as the Working Assumption that the procedures and protocols over the Xn interface for Option 7/7a should be the same as Option 4/4a, and evaluation criteria in RAN3 for SCG split bearer was also agreed. A text proposal for the TR to capture these points was agreed in R3-163120.

It was agreed that for tight interworking procedures over the Xx interface in Option 3/3a, existing procedures defined in TS 36.300 can basically be reused with minor updates to adapt the message information to NR. It was also acknowledged that the use of HeNB as SeNB is not justified in RAN3 for this scenario. A text proposal for the TR to capture these points was agreed in R3-163121.

New RAN operation: Intra-system mobility
For intra-system mobility (gNB-gNB handover and eLTE eNB – gNB handover), the principle that LTE X2 handover procedure as in 36.300 is taken as a baseline was agreed. A text proposal for the TR to capture this was agreed in R3-163168.

A variant of the inter-gNB handover which utilizes in-band path switch was presented. A text proposal for the TR to capture this variant was agreed in R3-163250.
Contributions on multiple-connectivity mobility and inactive mode mobility were postponed as these topics are pending to RAN2.

New RAN operation: Inter-system mobility
Some contributions on inter-system mobililty were postponed as these topics are pending to SA2.

A text proposal for the TR to capture that an NGx interface may exist between EPC and NGC, in line with SA2 agreement/LS, was agreed in R3-163170.

SA2 agreement on having to support mobility procedures from NGC to EPC was acknowledged, and impact of this on RAN3 is expected.

New RAN operation: Session setup / Initial UE access
A text proposal for the TR to capture Session Modification and Session Release was agreed in R3-163251.

A text proposal for the TR to capture initial UE access which takes LTE as a baseline was agreed in R3-163252.

CU-DU split
Text proposals for the TR to revise justifications for Options 2 and 3 were agreed in R3-163173, R3-163253, R3-163176, R3-163177, R3-163179 and R3-162865.

It was acknowledged that description of Option 3-1 is pending to RAN2. Related contribution is in R3-162729.

A text proposal for the TR to capture that no benefit is foreseen for Option 4 was agreed in R3-162686.

A text proposal for the TR to capture a summary table of the different CU-DU split options was agreed in R3-163180.

A text proposal for the TR to capture that RRC transmission over the CU-DU link may require differentiated transport compared to data transport was agreed in R3-163174.

A text proposal for the TR to capture that RAN3 should focus on option 2 and/or 3 for higher layer splits and focus on other than option 8 for lower layer splits and that specification aspects should be assessed before actually deciding (with a corresponding new section for the TR) was agreed in R3-163214. Further, NEC or vendors was tasked to provide a text proposal for the TR by the next meeting to explain why option 8 was down selected.

A text proposal for the TR to capture standardization issues related to centralised RRM and scheduling was agreed in R3-162687.

Others
There were contributions on hierarchical central coordination in R3-162804 and on migration paths in R3-162993 and R3-162994. Discussions are to be continued.
RAN4
· RAN4#80BIS (October 2016)

In total, 152 contributions were submitted. During the meeting, 27 documents were approved [R4-01 to 27] and two agreements were made from [R4-21 and R4-22].
For spectrum handling
· Overview
· There was a contribution of [R4-331] on how to handle bands in WI phase. There were, however, no comments.
For WP5D RF parameters

· Overview

· Three evening AHs were held where common simulation parameters were discussed. Note that the contribution of [R4-01] includes not only WP5D co-existence but also the other topics such as UE RF, BS RF etc. As a result, several contributions of [R4-04, R4-06, R4-08, R4-09 and R4-31] were approved or some of proposals from certain contributions were approved from [R4-29 and R4-30]. Finally, they were summarized in contribution of [R4-05]. Noteworthy topics with differences compared to the previous meetings are as follows.

· Urban micro layout and BS Beamforming Model in [R4-06] 

· Simulation parameters for Urban macro and TPC model in [R4-08]

· SINR vs throughput mapping in [R4-09] 

· NF was discussed based on [R4-31]
· Moreover, although the way forward of [R4-08] and agreement from [R4-31] were approved, still there will be issues. 
· For Urban macro and TPC model, if we still see high outage user %, we may have to revisit the model captured in the below table subsection 1.1.1 or we reconsider the threshold to derive appropriate ACIR levels. 
· For NF, we still two options for each spectrum such as 30, 45 and 70GHz, respectively as captured in the below table of the section 5. These values will be used for co-existence simulation at least for November to see whether there are significant differences between NFs. RAN4, however, still have to continue to determine whether RAN4 reply NF(s) with a certain range (Ex: From 9 to 11 dB for 30GHz), or we reply single value (Ex: 9dB for 30GHz) to WP 5D. Hence, in RAN4#81, still this aspect has to be discussed.
----------------------------The below is a summary of co-existence simulation assumptions of [R4-05]-------------------------

The texts highlighted in yellow are the changes based on agreements in RAN4#80BIS.
1. Network layout model
1.1 Urban macro
1.1.1 Single operator layout
	Parameters
	Values
	Remark

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	 

	Inter-site distance
	Case 1: 500m
Case 2: 300m
	Note 1, 2

	BS antenna height
	25 m
	 

	UE location
	Outdoor/indoor
	Outdoor and indoor
	 

	
	Indoor UE ratio
	Case 1: 80%
Case 2: 20%
	Note 1, 2

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	 

	
	LOS/NLOS
	LOS and NLOS
	Specified in TR38.900

	
	UE antenna height
	Same as 3D-UMa in TR 36.873
	 

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	35 m
	 

	Channel model
	UMa
	Specified in TR38.900

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	

	Note: If we find any issue, then we can revisit parameters. Other cases are not precluded in addition to Case 1 and 2.

Note 2: Case 2 is used in scenario No. 11 described in section 11.


1.1.2 Multi operators layout

	Parameters
	Values
	Remark

	Multi operators layout
	coordinated operation (0% Grid Shift)
	 


	Coordinated Operation: each network with co-location of sites
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1.2 Dense urban
1.2.1 Single operator layout
	Parameters
	Values
	Remark

	Network layout
	Fixed cluster circle within a macro cell.
	note1

	Number of micro BSs per macro cell
	3
	3 cluster circles are in a macro cell. 1 cluster circle has 1 micro BS.

	
	
	

	Radius of UE dropping within a micro cell
	< 28.9 m
	

	BS antenna height
	10 m
	 

	UE location
	Outdoor/indoor
	Outdoor and indoor
	 

	
	Indoor UE ratio
	80 %
	 

	
	50% low loss, 50% high loss
	Low/high Penetration loss ratio
	 

	
	LOS/NLOS
	LOS and NLOS
	Specified in TR38.900

	
	UE antenna height
	Same as 3D-UMi in TR 36.873
	 

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	3m
	 

	Channel model
	UMi
	Specified in TR38.900

	Shadowing correlation
	Between cite: 0.5
	Table 6.3.2.1 in TR37.809

	Note 1: Micro BS is randomly dropped on an edge of the cluster circle. All UEs communicate with micro BS, i.e. macro cell is only used for determining position of micro BS. As a layout of macro cell, hexagonal grid, 19 macro sites, 3 sectors per site model with ISD = 200m is assumed. 
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1.2.2 Multi operators scenario

	Parameters
	Values
	Remark

	Multi operator layout
	Cluster circle is coordinated
	 Note 1

	
	
	

	Note 1: Macro cell is collocated. Micro BS itself is randomly dropped.


1.3 Indoor
1.3.1 Single operator layout
	Parameters
	Values
	Remark

	Network layout
	50m x 120m, 12BSs
	 

	Inter-site distance
	20m
	 

	BS antenna height
	3 m
	ceiling

	UE location
	Outdoor/indoor
	Indoor
	 

	
	LOS/NLOS
	LOS and NLOS
	Specified in TR38.900

	
	UE antenna height
	1 m
	Specified in TR38.900

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	0 m
	 

	Channel model
	Indoor Office
	Specified in TR38.900

	Shadowing correlation
	NA
	 


[image: image6.jpg]50m

O BS

£
Lz
10m 20m 20m 20m 20m 20m 10m
[ —>O« 2% 2% »>0< >0« >O—>|

E

>

o

() o o (¢]
£
Zﬁ

120m





1.3.2 Multi operators layout
	Parameters
	Values
	Remark

	Multi operator layout
	Coordinated operation (0% Grid Shift)
	


2. Propagation model
2.1 Path loss
The pathloss models are summarized in Table 7.4.1-1 and the distance definitions are indicated in Figure 7.4.1-1 and Figure 7.4.1-2. Note that the distribution of the shadow fading is log-normal, and its standard deviation for each scenario is given in Table 7.4.1-1.
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	Figure7.4.1-1: Definition of d2D and d3D 
for outdoor UEs
	Figure 7.4.1-2: Definition of d2D-out, d2D-in 
and d3D-out, d3D-in for indoor UEs. Note that 
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Table 7.4.1-1: Pathloss models

	Scenario
	Pathloss [dB], fc is in GHz and d is in meters (6)
	Shadow 

fading 

std [dB]
	Applicability range, 

antenna height 

default values 

	UMa LOS
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	σSF=4.0

 σSF=4.0
	10m < d2D < d'BP 1)
d'BP < d2D <5000m

1.5m ≦ hUT≦ 22.5m

hBS = 25 m



	UMa NLOS
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	σSF =6
	10 m < d2D < 5 000 m
1.5 m ≦ hUT ≦ 22.5 m

hBS = 25 m

Explanations: see note 3

	UMi - Street Canyon
LOS
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	σSF=4.0

 σSF=4.0
	10m < d2D < d'BP 1)
d'BP < d2D <5000m

1.5m ≦ hUT≦ 22.5m

hBS = 10 m

	UMi – Street Canyon NLOS
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	σSF=7.82
	10 m < d2D < 5000m
1.5m ≦ hUT≦ 22.5m

hBS = 10 m 

Explanations: see note 4

	InH - Office LOS
	
[image: image18.wmf])

(

10

log

20

)

(

10

log

3

.

17

4

.

32

3

c

D

f

d

PL

+

+

=


	σSF=3.0
	1<d3D<100m

	InH - Office NLOS
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	Note 1:
d'BP  = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0(108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. In UMi scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – 1.0 m, h'UT = hUT–1.0 m, where hBS and hUT are the actual antenna heights, and the effective environment height is assumed to be equal to 1.0 m. In UMa scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – hE, h'UT = hUT – hE, where hBS and hUT  are the actual antenna heights, and the effective environment height hE is a function of the link between a BS and a UT. In the event that the link is determined to be LOS, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise. 

Note 2:
The applicable frequency range of the PL formula in this table is 0.8 < fc < fH GHz, where fH = 30 GHz for RMa and fH = 100 GHz for all the other scenarios. It is noted that RMa pathloss model for >7 GHz is validated based on a single measurement campaign conducted at 24 GHz.
Note 3:
UMa NLOS pathloss is from TR36.873 with simplified formatand and PLUMa-LOS = Pathloss of UMa LOS outdoor scenario.

Note 4:
PLUMi-LOS = Pathloss of  UMi-Street Canyon LOS outdoor scenario.

Note 5:
Break point distance dBP  = 2π hBS hUT fc/c, where fc is the centre frequency in Hz, c = 3.0 ( 108 m/s is the propagation velocity in free space, and hBS and hUT are the antenna heights at the BS and the UT, respectively.
Note 6:
fc  denotes the center frequency normalized by 1GHz, all distance related values are normalized by 1m, unless it is stated otherwise.


2.2 LOS probability
The Line-Of-Sight (LOS) probabilities are given in Table 7.4.2-1.
Table 7.4.2-1 LOS probability
	Scenario
	LOS probability (distance is in meters)

	UMi – Street canyon
	Outdoor users:
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Indoor users:

Use d2D-out in the formula above instead of d2D
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Indoor users:
Use d2D-out in the formula above instead of d2D

	Indoor – Open office
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	Note: 
The LOS probability is derived with assuming antenna heights of 3m for indoor, 10m for UMi, and 25m for UMa


2.3 O-to-I penetration loss
The pathloss incorporating O-to-I building penetration loss is modelled as in the following:
PL = PLb + PLtw + PLin + N(0, σP2)
where PLb is the basic outdoor path loss given in Section 7.4.1. PLtw is the building penetration loss through the external wall, PLin is the inside loss dependent on the depth into the building, and σP  is the standard deviation for the penetration loss. 
PLtw is characterized as:
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  is an additional loss is added to the external wall loss to account for non-perpendicular incidence;
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pi is proportion of i-th materials, where 
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Table 7.4.3-1. Material penetration losses

	Material
	Penetration loss [dB]

	Standard multi-pane glass
	[image: image30.png]Lolass =2 +0.2-f





	IRR glass
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	Concrete
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	Wood
	[image: image33.png]Livood = 4.85+0.12-f





	Note: 
f is in GHz


Table 7.4.3-2 gives PLtw, PLin and σP  for two O-to-I penetration loss models. The O-to-I penetration is UT-specifically generated, and is added to the SF realization in the log domain.
Table 7.4.3-2 O-to-I penetration loss model

	 
	Path loss through external wall: [image: image35.png]


 [dB]
	Indoor loss: [image: image37.png]PL..



 [dB]
	Standard deviation: σP  [dB]

	Low-loss model
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	High-loss model
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d2D-in is minimum of two independently generated uniformly distributed variables between 0 and 25 m for RMa, UMa and UMi-Street Canyon. d2D-in shall be UT-specifically generated.
Both low-loss and high-loss models are applicable to UMa and UMi-Street Canyon. 
Only the low-loss model is applicable to RMa. 
The composition of low and high loss is a simulation parameter that should be determined by the user of the channel models, and is dependent on the use of metal-coated glass in buildings and the deployment scenarios. Such use is expected to differ in different markets and regions of the world and also may increase over years to new regulations and energy saving initiatives. Furthermore, the use of such high-loss glass currently appears to be more predominant in commercial buildings than in residential buildings in some regions of the world
. 

The pathloss incorporating O-to-I car penetration loss is modelled as in the following:
PL = PLb + N(μ, σP2)
where PLb is the basic outdoor path loss given in Section 7.4.1. μ = 9, and σP = 5. Optionally, for metallized car windows, μ = 20 can be used. The O-to-I car penetration loss models are applicable for at least 0.6-60 GHz. 
3. Transmission power control model
For downlink, no power control scheme is applied. 
For uplink, TPC model specified in Section 9.1 TR 36.942 is applied with following parameters.
· CL-xile = 88 + 10*log10(200/X)

· X: UL transmission BW

· Gamma = 1

Note: we need discuss KPI based on simulation results.

4. Received signal power model
The following model is applied. 
RX_PWR = TX_PWR – pathloss + G_TX + G_RX

where:

RX_PWR is the received signal power

TX_PWR is the transmitted signal power
G_TX is the transmitter antenna gain (directional array gain)
G_RX is the receiver antenna gain (directional array gain).
5. Other simulation parameters
	Parameters
	Indoor
	Urban macro
	Dense urban

	Channel bandwidth
	200MHz
	200MHz
	200MHz

	Scheduled channel bandwidth per UE (DL)
	200MHz
	200MHz
	200MHz

	Scheduled channel bandwidth per UE (UL)
	200MHz
	200MHz
	200MHz

	The number of active UE (DL)
	Same as the number of BS beam
	Same as the number of BS beam
	Same as the number of BS beam

	The number of active UE (UL)
	Same as the number of BS beam
	Same as the number of BS beam
	Same as the number of BS beam

	Traffic model
	Full buffer
	Full buffer
	Full buffer

	DL power control
	NO
	NO
	NO

	UL power control
	YES
	YES
	YES

	BS max TX power in dBm
	23dBm
	43dBm
	33dBm

	UE max TX power in dBm
	23dBm
	23dBm
	23dBm

	UE min TX power in dBm
	-40dBm
	-40dBm
	-40dBm

	BS Noise figure in dB
	note 1
	note 1
	note 1

	UE Noise figure in dB
	note 1
	note 1
	note 1

	Handover margin
	3dB
	3dB
	3dB

	Note 1: At least the following NF are used for simulation assumptions for the RAN4#81 meeting for both UE and BS. 30GHz: 9 and 11 dB, 45GHz: 11 and 13 dB, 70GHz: 13 and 15 dB.


6. Simulation description
Adopt following simulation steps. If companies find issues in the following simulation steps, we can revisit in RAN4#80bis. Note: detailed simulation description is captured in Section 5.1.5 TR25.942.
1. Aggressor and victim network are generated.

2. UE associations: UE are associated to base station based on coupling loss. 

a. Associations are made assuming a single element at both UE and BS.
3. Once association is done, round robin scheduling is used. BF weights are adjusted to point to the LOS direction between BS-UE. This done for both victim and aggressor networks.

4. SINR Throughput are measured in the victim systems without considering ACI, i.e. [image: image41.png]Thputyo acilbpshal = F(SINRie) = £ (5

s




, where [image: image43.png].



 is the inter-cell interference.

5. SINR and throughput are computed considering ACI: [image: image45.png]Thput scifbpshz] = f(SINRyivac) = f(55=5,




, where [image: image47.png]


 is the adjacent channel interference.

6. RF parameters are determined based degradation cause by ACI: [image: image49.png]Loss,q; = 1 — g —roac



. 

7. Evaluation metric
Assume scaled Shannon's formula specified in TR36.942 with following parameters.
	Parameter
	DL
	UL
	Notes

	α, attenuation 
	0.6
	0.4
	Represents implementation losses

	SINRMIN, dB
	-10
	-10
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL)

	SINRMAX, dB
	30
	22
	Based on 256QAM 0.93(UL) & 64QAM 0.93 (UL)


8. ACIR range to be evaluated
ACIR range: 5 ~ 45dB, with 5dB as step. Note that: we do not have simulation per 1dB step.
9. Antenna configuration
Assumptions captured in page 8 - 11 of [R4-168794] are assumed as BS antenna configurations.
Assumptions captured in [R4-167123] are assumed as UE antenna configurations without an additional 3dB gain. Note: R4-167750 provides further explanation.
10. Co-existence scenarios
Evaluate following scenarios for WP 5D.
	No.
	Aggressor
	Victim
	Simulation frequency
	Direction
	Usage scenario
	Deployment Scenario

	1
	NR, 200MHz
	NR, 200MHz
	30 GHz
	DL to DL
	eMBB
	Indoor hotspot

	2
	NR, 200MHz
	NR, 200MHz
	30 GHz
	DL to DL
	eMBB
	Urban macro

	3
	NR, 200MHz
	NR, 200MHz
	30 GHz
	DL to DL
	eMBB
	Dense urban

	4
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Indoor hotspot

	5
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro

	6
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Dense urban

	7
	NR, 200MHz
	NR, 200MHz
	70 GHz
	DL to DL
	eMBB
	Indoor hotspot

	8
	NR, 200MHz
	NR, 200MHz
	70 GHz
	DL to DL
	eMBB
	Dense urban

	9
	NR, 200MHz
	NR, 200MHz
	70 GHz
	UL to UL
	eMBB
	Indoor hotspot

	10
	NR, 200MHz
	NR, 200MHz
	70 GHz
	UL to UL
	eMBB
	Dense urban

	11
	NR, 20MHz
	NR, 20MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro


If companies want to provide results for 45GHz for indoor hotspot and dense urban micro, it is optional.
---------------------------- The end of the summary of co-existence simulation assumptions of [R4-05] -----------------------------

· LS related with WP 5D
· Overview

· How should 3GPP response the requested parameters to WP 5D were discussed based on two contributions of [R4-332 and R4-333]. As a result, RAN4 agreed the format of the table to response to WP5D where so far three frequency ranges are seen. The intention is there are high possibility for the requested parameters to be different from frequency ranges since the frequency range for the requested parameters are significantly wide from around 20GHz to 86GHz. The exact frequency ranges and associated parameter values are, however, further discussed.

For co-existence below 6GHz
· Way forward of R4-167125 was approved where the following agreements are made.
· For a certain case, if the existing co-existence results cannot be reused after applicability checking or no agreement is made, new co-existence study should be conducted

· For a certain case, no new co-existence study should be conducted before agreements on the beamforming applicability checking
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· Note that the frequency ranges selected from TR 38.913 are just examples, the carrier frequency for the co-existence simulation could be further discussed.
· In case the necessity of new co-existence study is identified, make agreement on simulation assumptions
· reuse simulation assumption for existing co-existence study which is suitable for NR as much as possible

· discuss following new parameters 
· Carrier frequency for the simulation

· Antenna configuration and beamforming parameters for both BS and UE

· Other parameters are not precluded  

For regulation perspective

· Two contributions were approved. One is for an overview of international and regional regulation in R4-166712 where specifically some details on European and FCC aspects are captured. The other is for how to consider OOBE boundary in R4-167080 where application of boundary for UMTS and LTE BS below 6 GHz and considerations above 6GHz to be taken into account in the future study were captured.

For UE and BS RF perspective

· Overview

· One contribution on PA model was approved in R4-166730. In addition, an agreement from each of R4-166091 and R4-166092 is made, respectively. Note that the contributions of R4-166091 and R4-166092 themselves were not approved. One is handling of waveform and Tx/Rx requirements in R4-166092. The other is the importance and handling of DL and UL in-band requirements in terms of both FDM and TDM multiplexing in R4-166091. 

· Way forward on PA model investigations in in R4-166730
· There is no need to send a new LS on PA models to RAN1 from RAN4#80

· Further studies of PA models should be carried out within the context of the NR SI in RAN4, specifically:

· Whether memory effects have any impact for below 6GHz

· If memory effects do have an impact, a new model  or appropriate margin may be required

· Suitable model for UE PA for mm wave

· Considering suitable PA architectures, memory effects etc.

· DL model if needed for waveform evaluation or if it is identified that PA behaviour needs to be assessed for DL requirements

· Companies should identify the intended use of a DL study if presenting one

· Existing proposed models should be checked and taken into account in the further study

· Agreement on handling of DL and UL in-band requirements from R4-166091
· RAN4 would start to study how to define DL and UL in-band requirements for enabling both FDM and TDM multiplexing of different numerologies within the same carrier.
· Agreement on handling of waveform and Tx/Rx requirements from R4-166092
· RAN4 will start studying NR requirements and corresponding test setups based on the following.

· Waveform processing techniques in Tx and Rx can be independent as long as the separate Tx and Rx requirements are met.
· Note that this conclusion is aligned with an LS from RAN1 of R4-167130

For UE RF perspective

· One contribution on UE RF Requirements for mm wave was approved in R4-166709 where the way forwards of each of the following aspects are captured. 

· Tx requirements

· Tx Power Related Requirements

· Requirement on EIRP will be introduced

· How the requirement is defined should be studied

· Whether TRP requirement or other alternative requirements are needed or not is FFS

· Signal quality requirements

· Signal transmit quality requirements(EVM, frequency accuracy, etc) are needed

· FFS which requirements are needed and how to define them

· Emission requirements

· In-band emissions, ACLR, OOBE requirements are needed

· FFS how these requirements should be defined, whether spatial characteristics have to be taken into account or not if yes how

· FFS whether other Tx requirements are needed
· Rx requirements

· Sensitivity Requirements

· EIS requirement is needed

· How the requirement will be defined needs to be studied

· Blocking Requirements

· ACS, blocking requirements are needed

· FFS how these requirements should be defined, whether spatial characteristics have to be taken into account or not and if yes, how

· For the blocking requirements, realistic values based on actual possible blockers should be considered

· FFS whether other Rx requirements are needed
· Beamforming Related Requirements

· Whether beam switching delay requirements are needed (the amount of time needed to switch between any two Tx/Rx beams) or not is studied.

· If needed, how the requirement is defined is FFS

· Other requirements are FFSWay forward on PA model investigations in in R4-166730
For BS RF perspective

· One contribution on BS RF Requirements was approved in R4-167110 where the following agreements are captured. 

	RF parameter
	Agreement

	BS classification
	Further investigate:

· if an alternative to MCL should be used for setting BS class related requirements

In initial phase consider introducing two BS classes, like i.e. Wide area and Local area BS classes in LTE 

Other BS classes are not precluded.

	ACLR
	Further investigate options:

· ACLR based on  TRP 

· ACLR based on EIRP (in centre of main beam)

	EVM 
	EVM is specified in centre of main beam

	Output power
	Further investigate options:


· TRP only

· EIRP (in the main beam) only

· Both TRP and EIRP (in the main beam)

	It should be noted that TRP may be measured by measuring EIRP at a limited number of points or cuts to obtain a suitable approximation to TRP


For testability perspective

For RRM perspective
Potential issues which RAN4 needs to address were identified. As a result, the outcome was summarized as 

· RAN4#81 (November 2016)

In total, 213 contributions were submitted and two evening AH meetings were held [R4-312, R4-313]. During the meeting, 25 documents were approved [R4-118 to 142] and four agreements were made from [R4-143 to R4-145]
For ultra wideband handling 

A way forward of [R4-135] was approved where the following agreements are made.
· Study RF specification impacts as below.

· Identify whether each RF requirement is impacted by the following aspects:

· Transmission BW configuration,

· Channel bandwidth,

· Combination of the two, or 

· None (of the aspects) 

· Study how each requirement is impacted by the identified aspect
· Study feasibility of the new concept by comparing following cases from implementation point of view.

· Case 1: UE with single RF chain and BS with single RF chain support wide single channel

· Case 2: UE with single RF chain and BS with multiple RF chains support wide single channel

· Case 3: UE with multiple RF chains and BS with single RF chain support wide single channel

· Case 4: UE with multiple RF chains and BS with multiple RF chains support wide single channel

· Case 5: UE with single RF chain and BS with single RF chain support intra band CA

· Case 6: UE with single RF chain and BS with multiple RF chains support intra band CA

· Case 7: UE with multiple RF chains and BS with single RF chain support intra band CA

· Case 8: UE with multiple RF chains and BS with multiple RF chains support intra band CA
· Identify issues related to implementation for each of case in slide 4

· Both RF part and Digital FE part

· Study the relevance of each of the above cases

· Identify constraints to enable both case 1 and 2 implementation in the same channel

· At least following aspects should be studied 

· Tx EVM

· Receiver SNDR (signal-to-noise-and-distortion-ratio) performance including Phase Noise

· Different UL/DL bandwidths for UE

· interrelation between supportable Transmission bandwidth configuration and subcarrier spacing (dependent on phase noise etc), supported FFT sizes, RF efficiency considering other RF requirements such as ACLR, sensitivity, blocking etc.

· How a wideband single carrier can be supported from BS viewpoints.

For EU spectrum

According to the LS from ECC PT1 in [R4-146], technical parameters foreseen for introducing 5G technologies in the 3400 – 3800 MHz band were discussed. As a result, RAN4 approved a reply LS of [R4-124] containing an initial reply to ECC PT1.
For NR spectrums/bands

There was a discussion on how to define spectrums/bands for NR. As a result, a way forward of [R4-142] was approved where the followings are concluded.
· How to define NR bands will be further studied and discussed in RAN4 in order to facilitate the smooth transition into NR WI phase. 

· Operators are encouraged to provide initial inputs of possible frequency ranges or bands for NR deployment in January 2017 RAN4 NR ad-hoc meeting.

· RAN4 will review each request and provide initial feedback of  request in RAN4 #82 (Feb, 2017) 

· Initial feedback will be 

· Possibility of merging multiple frequency ranges as single frequency range.

· Recommendation for changing frequency range.

· It does not mean any prioritization over certain frequency.
For WP5D related issues
There was an initial discussion on ACIR based on simulation results. RAN4 confirmed the necessity of the simulation assumptions so that no conclusion was made on ACIR. In addition to the coexistence simulation study, RF parameters not derived by co-existence simulation for WP5D were discussed. One evening AH was held on Wednesday where above topics were discussed further. As a result, the following way forward documents and text proposals were approved after the AHs. 
· WF on Simulation assumptions for Urban macro scenario in [R4-134]
· Adopt the following assumptions and parameters for UMa DL and UL coexistence simulation in order to achieve a meaningful 5%-tile metric, as well as a higher UL B/W efficiency.

· Assumptions and parameters (baseline):

· 200 MHz B/W

· 200 m ISD 

· 20% indoor user ratio (assuming indoor users are mostly served by small cells at mmWave frequency)

· Assumptions and parameters (optional):

· 200 MHz B/W

· 300 m ISD 

· 20% indoor user ratio (assuming indoor users are mostly served by small cells at mmWave frequency)
· WF on How to determine ACLR and ACS from ACIR in [R4-127]
· Companies, especially UE venders and BS venders, are encouraged to provide information on feasible UE ACLR/UE ACS and/or BS ACLR/BS ACS

· ACLR and ACS for WP5D are determined taking into account following manner.

· Proposed ACLR/ACS should meet following:

· [1 / ( (1/ACLR) + (1/ACS) )] is equal to the determined ACIR.

· Feasibility provided by companies should be taken into account
· Time Schedule

· (1) Companies provide ACIR derived from simulation results (by Dec. 23)

· (2) Companies, especially UE venders and BS venders, provide information on feasible UE ACLR/UE ACS and/or BS ACLR/BS ACS. (by Jan. 10)

· (3) Companies propose BS ACLR/UE ACS for DL and UE ACLR and BS ACS for UL, and determine ACLR/ACS for WP5D (by Jan. 10)

· (4) Based on the determined ACS/ACLR, reply LS are discussed (in #AH meeting).

· Note: (2) is done in parallel with (1)
· WF on IMT parameters WP 5D in [R4-126]
· Proposed way forward for the RAN4 work
· In order not to give the impression that the parameters given are a premature conclusion on RF requirements, the following way forward is agreed for the continued RAN4 work:

· 1) The IMT parameters reported to ITU-R WP5D are developed by RAN4 for the purpose of sharing and compatibility studies with other systems. They are aimed at describing the expected behaviour we see of NR with present knowledge and should not be seen as an agreement of what the final NR parameters and characteristics will be. The parameters for WP5D do also not cover all options and parameter ranges, and further variations will be introduced later in the NR work for the final specifications.
· Proposed way forward on IMT parameters

· Frequency ranges


· For the WP5D response:


· 2)
The response will contain up to three column entries for each IMT parameter, corresponding to the frequency ranges 24.24 – 33.4 GHz, 37 – 52.6 GHz and 66 – 86 GHz.

· For the RAN4 continued work, see section 2.


· Duplex method


· For the WP5D response:


· 3)
The response will be “TDD”

· For the RAN4 continued work:


· 4)
FDD and SDL can be further studied in RAN4, see also section 2.

· Channel bandwidth


· For the WP5D response:


· 5)
The response will be “200 MHz”

· For the RAN4 continued work channel bandwidth is FFS, see section 2.


· Signal bandwidth


· For the WP5D response:


· 6)
The response will tentatively be “[>90% of channel bandwidth]”

· For the RAN4 continued work, see section 2.


· Power dynamic range (BS and UE)


· For the WP5D response:


· 7)
The response for the BS will be “0 dB for conducted BS output power”

· 8)
[The response for the UE will based on assumed minimum and maximum conducted output power of a UE]

· For the RAN4 continued work, see section 2.


· Noise figure (BS and UE )


· For the WP5D response:


· 9)
The response for the BS will be [Z1, Z2 and Z3 dB] for 24.24 – 33.4 GHz, 37 – 52.6 GHz and 66 – 86 GHz respectively.

· 10)
The response for the UE will be [Z1, Z2 and Z3 dB for 24.24 – 33.4 GHz, 37 – 52.6 GHz and 66 – 86 GHz respectively.

· 
For the RAN4 continued work, see section 2.

· Reference sensitivity (BS and UE)


· For the WP5D response:


· 12)
The value may not be needed for the ITU-R response. Can be re-evaluated in January.

· For the RAN4 continued work, see section 2.


· SINR range (BS and UE)


· For the WP5D response:


· 13)
The SINR mapping agreed as a way-forward in R4-1610570 [8] can be reported to WP5D.
· WF on BS unwanted emissions for IMT parameters in [R4-131]
· Mask submitted to ITU-R should be a simpler “pragmatic” mask for sharing studies and may be different from the final mask

· Mask applicability can be limited to the set of IMT parameters submitted to ITU-R (e.g. for a single channel BW)

· Adopt 1MHz resolution bandwidth for defining the mask

· Mask to be aligned with ACLR based on co-existence studies

· FCC limits and ACLR can be considered as starting point to define the mask

· The method to define the E-UTRA mask can be considered for NR as well, i.e. considering the link between SEM and ACLR.
· TP on link level performance for coexistence simulation study in [R4-121].
· TP on ALCR and ACS model for coexistence simulation study in [R4-122]
In addition to the above way forward documents, two contributions related to simulation assumptions were agreed. One is [R4-120], which proposed to clarify whether wrap around technique should be used for dense urban scenario or not, and the other is [R4-118], which proposed that DL parameters of throughput model for urban macro can be reused in dense urban and indoor hotspot scenarios. Note that it was confirmed that it is a common understanding that the wrap around technique should be used for the dense urban scenario, although there is no official agreement on this. Moreover following proposals from [R4-143] were approved. Note that the contribution of [R4-143] itself was not approved.
· The IMT parameters provided to ITU-R should be chosen in a pragmatic way and be simple, non-ambiguous and easy to understand and implement in a study.

· The IMT parameters provided to ITU-R should be clearly described as single values, avoiding ranges or options that would create uncertainty.
For Co-existence study not related WP5D
There was one contribution which proposed coexistence studies for 6-24 GHz frequency range. As a result of discussion, a way forward in [R4-139] was approved, where the following agreements are captured.

· Identify frequency ranges in 6-24 GHz, where existing NR studies cannot be applied. 

· Prioritize candidate carrier frequencies in identified ranges. The prioritization should be based on operators demands. 

· Example carrier frequencies: 8 GHz, 10 GHz

· Agree on simulation assumptions for co-existence studies 

· Reuse as much as possible the existing simulation assumptions for NR for frequencies above 24GHz

· Discuss the applicability of antenna configuration and beamforming parameters for both BS and UE

· Other aspects (co-existence simulations, OTA/conducted requirements and testability, etc.) to be discussed during the WI phase.
For common to UE and BS RF

Two contributions were approved as way forwards. One summaries issues for in-band requirements for NR and includes agreements in [R4-136]. The other captures agreements and what we should analyse in [R4-137].  In addition, a proposal for unwanted emission from [R4-144] was approved. Note that the contribution of [R4-144] itself was not approved.
· WF on in-band requirements for NR in [R4-136]
· Scenarios and assumptions
· Develop NR DL and UL in-band emission,  EVM and in-band selectivity requirements with different numerologies on the same NR Carrier 

· In first phase define two different numerologies within one NR carrier

· Sub-block 1 with 15kHz SCS

· Sub-block 2 with 60kHz SCS

· Sub-block BWs are FFS and will be investigated in conjunction with other related requirement definitions like EVM and in-band emissions

· Develop the in-band requirements for below 6 GHz for different numerologies

· Develop the in-band requirements for below 40 GHz for different numerologies
· NR UL in-band emissions and EVM requirements at UE TX
· Perform link simulations with two numerologies next to each other in frequency domain to study how stringent UL in-band emission requirements would benefit frequency domain multiplexing of different numerologies within the same spectrum block

· Develop first UE Tx in-band emission and EVM requirements for the baseline CP-OFDM baseline waveform assuming suitable spectral confinement methods 

· If the current LTE based UE Tx in-band emission requirement definition is reused in NR, update  the UE Tx in-band emission requirement definition so that both the same and different numerologies are verified as victim and aggressor UEs by checking all the numerologies in the test equipment receiver

· Before agreeing the exact definition of NR UE Tx in-band emission requirement, study if it is feasible to define NR UE Tx in-band emission requirements in a new numerology independent way
· NR DL selectivity requirements at UE RX
· Define DL in-band selectivity requirements at UE Rx with different numerologies in adjacent wanted and interfering sub-blocks

· Definition in mixed numerology case should follow the same format as uplink, taking the possible power imbalance level between numerologies into consideration

· Investigate the necessity of guard band for the targeted modulation

· NR DL EVM and in-band emission requirements at BS TX
· EVM is required regardless on single or mixed numerology

· Define two numerology EVM requirements with two sub-blocks with different numerologies 

· Further study on the issue that EVMs are unevenly distributed among the allocated resource blocks

· High order modulation up to 256QAM can be studied in the evaluation

· Evaluate the feasibility to specify UL based in-band emissions requirement for the BS

· In the two numerology case, EVM will be measured for both of the sub-blocks using the numerology used in a given sub-block edge PRBs 

· EVM performance of the edge subcarrier shall be covered

· Investigate the necessity of guard band for the two numerology EVM requirements

· Evaluate also the feasibility of zero guard band case

· BS scheduler may decide the used guard band

· FFS if granularity is based on PRB or SCS

· NR UL selectivity requirements at BS RX
· The uplink in-band selectivity requirement definition in single and mixed numerology case should target for sub-block edge PRB(s)

· Verify the overall performance in addition 

· Spatial aspects to be considered

· RAN4 will use the following assumptions and priorities for developing UL in-band selectivity requirements at BS Rx:

· First requirements using the baseline CP-OFDM signal both for wanted and inferring signals  

· Requirements both with the same and different numerologies for wanted and interfering signals

· First requirements using time-aligned wanted and interfering signals. Later requirements for asynchronous cases with non-time-aligned signals

· Investigate suitable guard band between the wanted and interfering signals in case of mixed numerologies and/or non-time aligned signals
· WF on Spectrum utilization for NR in [R4-137]
· For some combinations of bandwidth and subcarrier spacing e.g. 10MHz@120kHz  and  5MHz@60kHz, the theoretic maximum spectrum utilization Y will be below 90% when integer number of PRBs are used for the transmission bandwidth configuration as in LTE.  

· How to improve Y  over 90% is FFS.

· The maximum spectrum utilization based on RAN4 requirements may vary with numerology, carrier bandwidth and different BS/UE capabilities, considering the capabilities of spectrum confinement techniques including both filtering and windowing  , e.g., indicated as a range [YL, YH] for each group of (BW subset @ SCS subset) .  

· How to group (BW subset @ SCS subset)  is FFS. 

· YL and YH are with compliance of related RF requirements, e.g. EVM, ACLR, SEM, selectivity, demodulation etc. 

· EVM evaluation should include high order modulations up to 256QAM.

· FFS for UE capability needed or not

· The guard band for a carrier in case of mixed numerology may be asymmetric and defined with the assumption that only single numerology is applied, and the assumed numerology refers to the numerology applied at band edge. 

· The need and size of GB between two numerologies is FFS. The granularity of GB, i.e. 1 PRB or fractional PRB, will be further evaluated.
· Aspects to Analyse
· Compare filtering and windowing, 

· To decide the guard band at the edge of the channel the analysis should focus on the following aspects:

· Emission levels complying with SEM while achieving highest spectrum utilization

· EVM analysis over the entire channel bandwidth (preferably per RB)

· Impact of uneven EVM

· Impact of spectrum confinement techniques to ISI (i.e. BLER performance in fading channel)

· Complexity of spectrum confinement technique used (complexity of the filter used)

· Impact of PA over emission levels and EVM (Start with the PA models and operating points used in RAN1 evaluation. PA models with memory effects are not ruled out)

· Impact to ICI is FFS

· Impact to other timing critical procedures

· Coexistence to LTE in applicable bands
· Compare filtering and windowing, 

· To decide the guard band between different numerologies within the same channel the analysis should focus on the following aspects:

· Required in-band emissions levels (emissions from one numerology into the other)

· EVM in the subband assigned to each numerology

· Impact of uneven EVM

· Impact of spectrum confinement techniques to ISI (i.e. BLER performance in fading channel)

· Assumptions on the filter used for the EVM measurement (complexity of the filter)

· Impact of PA over emission levels and EVM (Start with the PA models and operating points used in RAN1 evaluation. PA models with memory effects are not ruled out)

· Impacts to other timing critical procedures

· Companies should provide the details of the simulation configuration and the parameters of any spectrum confinement techniques applied.

· For some combinations of bandwidth and subcarrier spacing e.g. 10MHz@120kHz  and  5MHz@60kHz, the theoretic maximum spectrum utilization Y will be below 90% when integer number of PRBs are used for the transmission bandwidth configuration as in LTE.  

· How to improve Y  over 90% is FFS.

· For spectrum utilization in cases where utilization is <90% with integer number of PRBs

· Actual use cases for these combinations of CHBW and SCS

· Number of bits that can be transmitted in 1 TTI with integer and fractional number of PRBs
· Approved proposal from [R4-144]
· Under realistic PA with large signal input, the impact of PSD of an input new waveform on ACLR is trivial if the roll-off of the PSD edge of the new waveform is steep enough, therefore the impact of the new waveforms with different roll-off edge of PSD sideband on the ACLR is of trivial difference

For UE RF perspective

Two contributions on UE RF perspective were approved in [R4-140] and [R4-141] where the following agreements are captured. In addition, a proposal for UE RF Tx requirements in mmWave from [R4-145] was approved. Note that the contribution of [R4-145] itself was not approved.
· WF on UE RF requirements aspects in [R4-140]
· UE reference architecture issues
· The purpose to identify possible reference architectures for mmWave  is to evaluate the followings, 

· Achievable EIRP, EIS, TRx BW, Modulation, Emission levels, other aspects

· Note: assume feasible components for handheld UE implementation in mmWave in this study

· Based on the architectures, study key factors due to mmWave frequencies compared to existing LTE reference architecture:

· Use of Fiiltering in mmWave

· Antenna gain, Beamforming range

· Transmitter noise and Harmonic levels

· LO generation (=Phase noise)

· SNDR

· Isolation (especially b/w sub-6GHz and mmW) for both UE to UE and In-device isolation)

· Power consumption

· Other factors

· Identify trade-off between each parameter and the appropriate balances
· EIS EIRP Directional requirements
· Study feasibility of defining EIS and EIRP requirement  to guarantee system performance

· CDF in R4-1609649 or other solutions are not excluded

·  Antenna array types used in co-existence study can be used as reference

· Study testing time and number of points for EIS and EIRP  in order to guarantee the performance with minimum test burden

· Study feasibility of defining multiple UE types

· UE types with different spatial coverage, e.g. smartphone, fixed mount device, laptop

· Assume smart phone as the baseline

· Full sphere is FFS. If full sphere cannot be achieved, other solutions to compensate the insufficient EIRP ranges shall be identified.

· How to categorise the UE type is FFS
· EIRP Power classes
· Study how to specify different power classes for EIRP based on evaluations in previous slides.

· Develop requirements for one power class as priority
· After requirements are understood for one PC, then, other PCs will be added.
· ACLR

· ACLR to be defined in TRP
· Study feasible ACLR levels for mmWave UE
· SEM
· Study feasibility of FCC emission requirements for defining SEM for mmWave
· Up to 10 % of Channel BW: -5 dBm / MHz
· From 10 % onwards: -13 dBm / MHz
· Assume SEM is measured as TRP with fixed BF (i.e., not to integrate the peak of beams)

· Assume different numerologies and RB allocations
· Emissions
· UE-to-UE co-existence
· mmWave -> sub-6GHz
· -50dBm/MHz should be guaranteed by TRP.
· Sub 6GHz -> mmWave 
· Study if -50dBm/MHz can be satisfied based on legacy devices (e.g. PA, Filter, Switch)
· In parallel actual required level should also be investigated from system point of view.
· Study feasibility of general emission requirement of -30 dBm / MHz
· Consider feasibility of post PA filtering 
· Study harmonics and other spurious
· NSA device IDC study
· Study in-device co-existence between sub-6GHz and mmWave
· Required and achievable isolation (including PCB) between them.
· Harmonic levels and noise and LO mixing issue 
· IMD generated between sub-6Hz and mmWave TX
· Receiver blocking
· Other expected NSA issues
· Blocking & ACS
· Out of band blocking
· Study radio environment at NR mmWave to identify worst case blocking scenarios and required attenuation
· Study feasibility of requirements within following options
· Blocker from UE receive beam peak direction
· Blocker from all directions
· Blocker from one randomly selected direction 
· In-band blocking
· Study feasible scenarios for in-band blocking assuming
· Co-located NR BS
· Non-colocated NR BS
· Study feasibility of blocker levels for UE
· Assume blocker from outside receiver beam direction
· Assume blocker from UE receive beam peak direction
· ACS
· Study feasible ACS levels for mmWave UE 

· Study feasilibity and  impact ro requirements of defining requirements
· For beam direction
· As TRP, measured over all angles
· Other OTA requirements
· All conventional (conductive) requirements should be specified as OTA requirements in mmWave for NR.
· Below requirements in mmWave should be specified in at least for peak beam direction.
· Tx maximum output power (already agreed)
· PCMAX
· Minimum output power
· ON/OFF mask
· Study if BF could impact the result during OFF period

· Power control
· Signal quality (Frequency error, EVM, Carrier leakage, In-band emissions)
· Rx spurious emission
· Maximum input level
· Study how to feed high wanted signal power
· Below requirements in mmWave should be specified in at least for TRP with fixed BF 
· Occupied BW
· Tx OFF power
· Study if BF could impact the result during OFF period

· Tx Intermodulation
· WF on UE RF testability requirements aspects in [R4-141]
· Companies are encouraged to evaluate the following proposals by the next meeting

· Baseline testing setup for UE TX and RX requirements

· Option 1: Far-field anechoic chamber setup with either conical cut or great circle test method is considered to be the baseline configuration

· Option 2: Far-field anechoic chamber setup with dual-axis positioning of the DUT is considered to be the baseline configuration

· Other options are not precluded. How to validate them is FFS.

· Whether the link antenna requires separate positioning control needs to be evaluated

· The testing setup for each TX and RX RF parameter may utilize all or a subset of the components in the baseline testing setup

· A measurement link budget for the testing setup used to measure each TX and RX RF parameter is needed by the end of this study item

· Measurement uncertainty element descriptions will be derived from the baseline testing setup once it is agreed
· Open issues

· A further level of detail is needed
· Test setup descriptions
· Test setup dimensions
· Potential restrictions on the DUT (such as size, positioning, etc.)

· High-level descriptions of sources of measurement uncertainty

· Clear definitions for abbreviations and terminology are needed
· Approved proposal from [R4-145]
· All conventional (conductive) requirements should be specified as OTA requirements in mmWave for NR.
For BS RF perspective

Four contributions on BS RF perspective were approved in [R4-138], [R4-132], [R4-133], and [R4-123] where the following agreements are captured. In addition, one text proposal for Micro-wave and millimetre-wave antenna considerations in [R4-125] was approved. 

· WF on NR BS specific new requirements in [R4-123]
· For NR BS with beam forming, beam characteristics should be included in the scope of RAN4 specifications.

· Beam characteristics refers to any requirement  on a beam. EIRP accuracy is already an AAS beam characteristic requirement, additional requirements are FFS as discussed in the WF.

· Based on the way forward shown in the next slide, RAN4 should discuss the necessity of the requirements relevant to the beam formed antenna array(s), which can be new NR BS RF requirements.
· In RAN4 NR AH, January 2017;

· For NR BS with mm Wave, interested companies present the potential NR specific beam related requirements.

· For NR BS with mm wave, interested companies provide the Pros/Cons of each potential NR specific beam related requirements. At least for requirements had been presented until RAN4#81 (listed in the next slide). Pros/Cons will be provided with the following point of view.

· Necessity for the network performance, standard specification, etc.

· Agree the WF of the list of potential candidate requirements, and summarized Pros/Cons of each potential candidate requirement.
· In RAN4#82, February 2017;

· Interested companies continue to provide the Pros/Cons of each potential NR specific beam related requirements listed in RAN4 NR AH.

· Identify Pros/Cons of each potential candidate requirement.

· Discuss (and select if possible) the requirement(s) to be specified in the first Rel-15 NR spec from the list agreed in RAN4 NR AH.

· Details of the requirement(s) will be discussed in WI phase.
· Presented potential beam related requirements until RAN4#81
· Side lobe suppression ratio, Null suppression, Steering tracking capability, Steering angle step size, and Steering angle range
· WF on BS RF requirements aspects in [R4-138]
· NR BS output power
· BS Output power accuraccy requirement is specified as EIRP
· EIRP is directional and the requirement should be met over a range of directions. Follow eAAS WF (R4-1610800)
· For other power issues  eAAS WF will be adopted for NR 
· BS unwanted emissions
· Adopt 1MHz resolution bandwidth for defining the mask
· Study further the Pros and Cons for both SEM or UEM principle

· Boundary between OOB and spurious domain
· Investigate further the options for defining the limit as
· Single fixed boundary for channel BW

· Multiple fixed boundaries based on frequency range

· Variable boundary based on frequency range and channel BW

· Other possible options

· Mask to be aligned with ACLR based on co-existence studies

· FCC limits and ACLR can be considered as starting point to define the mask

· The method to define the E-UTRA mask can be considered for NR as well, i.e. considering the link between SEM and ACLR, especially for the second adjacent channel.

· Emission scaling

· For <6GHz OTA consider whether the same methodology as in AAS OTA with some modifications to the definitions should be used, or the emissions should be fixed and not scaled. For >6GHz, do not apply the AAS emissions scaling methodology
· BS TX spurious emissions
· Apply 30 MHz (for above 6 GHz) as the lower frequency limit for the spurious emissions requirements, as recommended in SM.329

· For below 6GHz as a conducted and OTA, lower limit is FFS

· Adopt 1MHz resolution bandwidth for defining the mask

· For 2nd harmonic as upper limit of frequency range for measurements of OTA spurious emissions for NR bands above 13GHz

· Further studies are needed before concluding on how high in frequency it would be reasonable to test and set the requirements

· Whether TRP or EIRP metric follows eAAS decision

· BS classes
· For OTA, set of parameters would be a criteria for definition of BS classes. Possible parameters candidates are minimum distance, pathloss, antenna to antenna distance

· For the conducted  RF requirements of below 6GHz, the existing 3GPP requirements for LTE and MSR including AAS should be re-used for NR as much as possible. However, how to re-use the existing requirements as much as possible (based on the BS classes defined by the parameters of minimum distance or the others such as MCL  ) needs further studies

· For Medium range and local area BS classes TRP should be used for the power limit

· WF on Guidance on how to contribute to each session for NR and eAAS in [R4-132]
· Guidance on eAAS and NR
· The following list presents guidance for which topics should be covered in the eAAS WI contributions and which in NR contributions :

· ACLR & operating band unwanted emissions

· eAAS: Conclude further details on the requirement framework (ACLR grid etc.)

· NR: Investigate >6GHz ACLR value and confirm below 6GHz ACLR value as well as in band emissions requirements 

· EVM

· eAAS: Solve open issues in the requirement framework (EVM directions set declaration etc.)

· NR: Discuss EVM requirements for FDM of numerologies

· Other signal quality

· eAAS: Devise OTA requirements for frequency error, TAE etc.

· NR: Decide whether TAE is needed for mm wave and what values EVM and frequency error should take
· OTA sensitivity:

· eAAS: Devise framework for OTA requirement and test

· NR: Investigate and agree sensitivity levels, considering AAS WF. Decide whether the requirement framework eventually decided for AAS is suitable for NR and if not, develop an NR framework

· In band Blocking

· eAAS: Decide OTA requirement framework for blocking (How to derive OTA level from conducted level, which directions to set requirement etc.)

· NR: Investigate blocking scenarios and levels for mm wave. Decide whether the requirement framework eventually decided for AAS is suitable for NR and if not, develop an NR framework

· RX IM

· eAAS: Decide requirement OTA framework for RX IM (How to derive OTA requirement from conducted level, which directions to set requirement etc.)

· NR: Discuss if the requirement is needed for mm wave; if so, devise requirement values. Decide whether the requirement framework eventually decided for AAS is suitable for NR and if not, develop an NR framework

· EMC and spurious emissions

· eAAS: Continue to discuss requirement framework, testing practicalities, how to converge EMC & spurious emissions/blocking

· NR: Wait for eAAS outcome. However, other than above aspects (value, boundary, resolution bandwidth, etc) are discussed.

· BS classification

· eAAS: Discuss whether definition based on MCL is applicable for AAS 

· NR: Consider further what BS classes are needed for NR and how to describe the BS classes

· Requirements not as yet discussed in eAAS:

· ACS

· eAAS: Discuss concept for how to set OTA requirement

· NR: Discuss level and bandwidth for ACS requirement for mm wave

· In band selectivity

· eAAS: Discuss OTA concept

· NR: Discuss selectivity levels

· Dynamic range

· eAAS: Discuss OTA concept

· NR: Discuss needed levels

· TDD switching time and OFF power

· eAAS: Discuss OTA concept
· NR: Analyse TDD timing budget and derive requirement for each numerology

· Receiver performance

· No guidance

· Guidance for eAAS and NR
· NR issues are discussed from January ad-hoc onwards

· eAAS issues are discussed from Febrary meeting onwards

· The WF is not an exhaustive list of all issues for eAAS or NR; it is merely intended to provide guidance for how to discuss areas that overlap

· For any contribution to NR about a description of an OTA framework, an indication should be included in the contribution as to why a separate discussion is needed in NR compared to eAAS
· WF on NR BS requirements prioritization for mm wave in [R4-133]
· Prioritization of requirements for mm wave
· For the next meeting, study further the purpose and possibilities for assigning a prioritization  to the NR mm wave BS requirements work
For UE RRM perspective

One contribution on UE RRM aspects was approved in [R4-119] where way forwards of each of the following aspects are captured. In addition, one text proposal for RRM testability in [R4-128] was approved.
· WF on UE RRM requirements aspects in [R4-119]
· Flexible Numerology

· Agreements (RAN4#81)

· The impact on the measurement accuracy (e.g. RSRP) from the multiple subcarrier spacing shall be studied in RAN4

· Measurement Bandwidth

· Way forward in RAN4#81

· Continue to investigate impact of bandwidth on measurements.

· Study the ways in which UEs with different supported BW and numerology can perform cell detection and measurements in NR

· Study cell detection and measurement performance in NR under different UE supported BWs and numerology

· Continue to investigate the impact of supported BW and  multiple numerologies on measurement BW

· Initial Access, cell detection, discovery signal etc

· Way forward in RAN4#81

· Further investigations of RAN1 decisions on signals for cell identification and measurements (including discovery signals) and the means to have requirements for fast cell identification and measurement

· The performance of the increased hypothesis on the initial access reference signal shall be investigated in RAN4, e.g. the UE complexity, cell identification delay and accuracy.

· The necessary system level requirements  for cell identification performance shall be investigated at system level by RAN4, including e.g.:

· side conditions

· delay requirements

· number of cells to identify

· number of measurements within the measurement period

· number of beams to identity or measure,

· RAN4 will continue to evaluate the impact of RAN1 decisions on beam based measurement

· Beam based measurement

· Way forward in RAN4#81

· Further investigations of requirements for beam based measurement (such as BRS) and possible means to perform fast beam identification and beam measurements

· Further investigate the relation between one or more beam-based measurement and non-beamformed measurements (e.g. number of beam-based measurements and non-beamformed measurements that can be done in parallel)

· RAN4 will continue to evaluate the impact of RAN1 decisions on beam based measurement

· Gaps and gapless interfrequency/interRAT measurements

· Agreements (RAN4#81)

· NR UE supporting both LTE and NR needs to support not only NR cell measurement but also LTE cell measurement.

· Way forward

· Investigate both gap based measurements and measurements without gap

· Note: Gaps may be needed for both NSA and SA operation

· Investigate the impact of gaps for measurements on carriers with different numerologies

· Need for gap-assisted measurement could be indicated by the UE to the network in NR.

· RAN4 should use existing GP0 and GP1 as starting point for inter-RAT measurement gaps.

· RAN4 should also include interrupt handling when discussing measurement gaps.

· Power consumption

· Way forward

· Companies to investigate the framework and values for BS and UE models

· Whether absolute current values can be meaningful agreed in RAN4 or whether to concentrate on relative aspects

· How to include features such as CA in the model

· Study how to apply the power consumption model to facilitate the studies on RRM requirements

· General

· Way forward in RAN4#81

· Investigate the needed requirements for different RRC states including RRC_Inactive state

· Investigate incoming LS from RAN1 in R4-1610833 and provide analysis of the impact to RRM

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Evaluation assumptions for technology assessment
· Baseline for numerology and frame structure
· Baseline for channel coding and modulation 
· Baseline for aspects related to initial access and mobility
· Built guidelines for C/U-plane radio protocol design.
· Baseline C/U-plane functions for L2/L3 protocols
· Performance evaluation and high level concept of on-demand SI provisioning
· High level characteristics for RRC_INACTIVE
· Baseline intra-NR cell level mobility procedure in connected and measurement framework
· Identification of deployment scenarios
· Baseline for RAN architecture, RAN-CN interfaces and Xx/Xn interfaces
· Baseline for RAN procedures on Network slicing and QoS
· Baseline for RAN procedures for NR+LTE tight interworking and New RAN operation
· Identification of different options for CU-DU functional split
· Identification of motivation for UP-CP separation
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
The open issues for the SI are provided below.
· Remaining issues on numerology and frame structure
· Remaining issues on channel coding and modulation 
· Multi-antenna scheme
· Details design for aspects related to initial access and mobility
· Physical layer channel structure
· NR-LTE coexistence
· Carrier aggregation/dual connectivity operation within NR carriers
· Bearer types to be supported for LTE-NR Dual Connectivity.
· C-plane architecture for LTE-NR Dual Connectivity, including UE capability coordination.
· Report on forward compatibility of non-stand-alone and stand-alone operations
· Standalone operation, including idle mode mobility and paging

· NW slicing

· Scheduling/HARQ
· Inter-RAT mobility

· RAN impacts on security

· Stage 2 level details on RAN architecture, interfaces and procedures
· Analysis on specification impacts for CU-DU functional split and UP-CP separation 
· NFV, SON, Wireless Relay, Interworking with non-3GPP systems
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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[R1-1061] R1-1610526
Way Forward on UL link adaptation procedures in NR
LG Electronics

[R1-1062] R1-1610528
Way Forward on support of UL non-orthogonal multiple access
Huawei, HiSilicon, Convida Wireless, Interdigital

[R1-1063] R1-1610529
Way Forward on support of UL grant-free
Huawei, HiSilicon, CATT, Convida Wireless, Interdigital

[R1-1064] R1-1610530
Summary of preliminary LLS results
Huawei, HiSilicon

[R1-1065] R1-1610531
Summary of preliminary SLS results
Huawei, HiSilicon

[R1-1066] R1-1610532
Way Forward on compensation of phase rotation and frequency offset
Huawei

[R1-1067] R1-1610533
Way Forward on CSI framework for NR
Samsung, Ericsson

[R1-1068] R1-1610534
Way Forward on PMI reporting for NR
Samsung, AT&T, Ericsson

[R1-1069] R1-1610535
Way Forward on CSI feedback framework for hybrid beamforming in NR
CMCC

[R1-1070] R1-1610536
Evaluation Assumptions for NR Network Coordination
Samsung, Intel, ZTE, ZTE Microelectronics

[R1-1071] R1-1610537
Way Forward on Network Coordination Framework
Samsung

[R1-1072] R1-1610538
Way forward on SYNC periodicity
Qualcomm Incorporated

[R1-1073] R1-1610539
Way Forward on Beam management
CATT

[R1-1074] R1-1610540
Way Forward on slot
NTT DOCOMO, INC., Ericsson, Panasonic, Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm, Huawei, HiSilicon

[R1-1075] R1-1610541
Performance Evaluation for NR Channel Coding
Huawei, HiSilicon

[R1-1076] R1-1610544
Observations on channel codes for NR eMBB data
AccelerComm

[R1-1077] R1-1610545
Way Forward on channel codes for NR eMBB data
AccelerComm

[R1-1078] R1-1610546
Way Forward on bandwidth adapatation in NR
MediaTek, Acer, CHTTL, III, Panasonic, Ericsson, AT&T, Nokia, ASB, Qualcomm

[R1-1079] R1-1610547
Way Forward on timing relationship for NR
MediaTek, III, Samsung, NTT Docomo, Nokia, ASB, Qualcomm, Ericsson, Huawei, HiSilicon, Sony

[R1-1080] R1-1610550
Way Forward on multiplexing of Sync and Broadcast signals
Qualcomm Incorporated, CATT

[R1-1081] R1-1610558
Way Forward on Synchronization signal for NR initial access
Huawei, HiSilicon

[R1-1082] R1-1610559
Way Forward on NR RACH design
Huawei, HiSilicon

[R1-1083] R1-1610566
Way Forward on NR UL control channel
Samsung, Qualcomm, Intel, Panasonic, InterDigital, Sony, Ericsson, NTT DOCOMO, Fujitsu

[R1-1084] R1-1610567
Way Forward on multiplexing of sync signal
Samsung

[R1-1085] R1-1610580
Performance Evaluation for NR Channel Coding
Huawei, HiSilicon

[R1-1086] R1-1610590
Way Forward on Evaluation scenarios and assumptions for DL mobility at above-6GHz
Samsung, Intel, Qualcomm

[R1-1087] R1-1610600
Updated Summary of Channel Coding Simulation Data Sharing for eMBB Data Channel
InterDigital Communications

[R1-1088] R1-1610604
WF on channel codes for NR eMBB data
AccelerComm, Ericsson, Orange, IMT, LG, NEC, Sony, LG Uplus

[R1-1089] R1-1610607
Way Forward on Channel Coding
ZTE, ZTE Microelectronics, Acer, Bell, CATR, China Unicom, China Telecom, CHTTL, Coolpad, Deutsche Telekom, Etisalat, Huawei, HiSilicon, InterDigital, III, ITRI, MediaTek, Nubia Technology, Neul, OPPO, Potevio, Shanghai Tejet, Spreadtrum, TD Tech, Telus, Vivo, Xiaomi, Xinwei, IITH, IITM, CEWiT, Reliance Jio, Tejas Network

[R1-1090] R1-1610622
Way Forward on DC subcarrier
Ericsson

[R1-1091] R1-1610625
Way Forward on TP Structure for NR Multiple Access in TR 38.802
ZTE, ZTE Microelectronics, Qualcomm Inc

[R1-1092] R1-1610626
Way Forward on Physical layer abstraction method for MMSE-SIC/PIC receiver
ZTE, ZTE Microelectronics

[R1-1093] R1-1610627
Way Forward on technique(s) to handle cross-link interference in flexible duplex
LG Electronics, Panasonic, Huawei, HiSilicon

[R1-1094] R1-1610628
Long Network DTX in NR
Ericsson

[R1-1095] R1-1610631
Way forward on NR HARQ
Intel, Nokia, ASB, AT&T, OPPO, MediaTek

[R1-1096] R1-1610633
Way Forward on phase continuity of DL precodong
Qualcomm

[R1-1097] R1-1610634
Evaluation of flexible duplex in dense urban scenario
Huawei, HiSilicon

[R1-1098] R1-1610637
Way Forward on CSI Framework for NR
Samsung, Ericsson, AT&T, KT Corporation, CATT

[R1-1099] R1-1610638
Way Forward on PMI Reporting for NR
Samsung, AT&T, Ericsson, NTT DOCOMO

[R1-1100] R1-1610646
Way Forward on subcarrier spacing selection and switching
ETRI

[R1-1101] R1-1610652
Way Forward on symbol level alignments
LG Electronics, NTT DOCOMO, Ericsson, Panasonic, Qualcomm, ZTE

[R1-1102] R1-1610655
LS on wider bandwidth operation for NR
RAN1, NTT DOCOMO

[R1-1103] R1-1610658
Way Forward on beam management
Ericsson, Samsung, Intel

[R1-1104] R1-1610659
Evaluation on channel coding candidates for eMBB control channel_Figures
ZTE

[R1-1105] R1-1610660
Evaluation on channel coding candidates for uRLLC and mMTC
ZTE

[R1-1106] R1-1610667
Channel Coding Observations
Huawei, HiSilicon

[R1-1107] R1-1610668
Way Forward on Channel Coding
Huawei, HiSilicon

[R1-1108] R1-1610669
Way Forward on flexible duplex
Huawei, HiSilicon

[R1-1109] R1-1610671
Way Forward on NR DL Control
ZTE, ZTE Microelectronics, Ericsson, Qualcomm, InterDigital

[R1-1110] R1-1610674
Way Forward on UL beam management
Huawei, HiSilicon

[R1-1111] R1-1610675
Way Forward on UL MIMO transmission
Huawei, HiSilicon

[R1-1112] R1-1610676
Way Forward on UCI transmission for NR
LG Electronics, Intel

[R1-1113] R1-1610677
Way Forward on common control channel for NR
LG Electronics, Nokia

[R1-1114] R1-1610678
Efficient Channel Coding Implementations for EMBB
Qualcomm Incorporated

[R1-1115] R1-1610681
Way Forward on coexistence between NR and LTE
LG Electronics, AT&T

[R1-1116] R1-1610682
Channel Coding scheme for EMBB
Intel Corporation

[R1-1117] R1-1610683
Discussion points on DL control signaling
Ericsson

[R1-1118] R1-1610685
Way Forward on UL MIMO
CATT, Samsung, LG, InterDigital

[R1-1119] R1-1610686
Way Forward on TR structure for NR multiple access
Nokia, Alcatel-Lucent Shanghai Bell

[R1-1120] R1-1610687
Clarification on IF-HARQ for PC-Polar
Huawei, HiSilicon

[R1-1121] R1-1610689
Way forward on eMBB data channel coding
Samsung

[R1-1122] R1-1610690
Way forward on observations for eMBB data channel coding
Samsung, Qualcomm Incorporated, Nokia, ASB, KT Corporation, Intel Corporation

[R1-1123] R1-1610691
Way Forward on Channel Coding Design for NR
Ericsson

[R1-1124] R1-1610692
Way Forward on Further Evaluation Assumptions of Control Channel
Ericsson

[R1-1125] R1-1610693
Way Forward on Basics of LDPC Design
Ericsson, Intel, Qualcomm

[R1-1126] R1-1610694
Way Forward on NR UL MIMO precoding
Intel Corporation, NTT DoCoMo, Fujitsu, Samsung

[R1-1127] R1-1610705
Way Forward on CSI-RS pooling
Ericsson, Samsung, LGE

[R1-1128] R1-1610710
Discussion on DL control channels
Ericsson

[R1-1129] R1-1610712
Way Forward on dynamic resource sharing between eMBB and URLLC in DL
Huawei, HiSilicon

[R1-1130] R1-1610716
Way Forward on CSI-RS and CSI reporting in NR
LG Electronics, Ericsson, Intel, Samsung

[R1-1131] R1-1610717
Way Forward on additional offset in path-loss model for flexible duplex
LG Electronics, Huawei, HiSilicon

[R1-1132] R1-1610719
Way Forward on evaluation assumptions for compensation of phase rotation and frequency offset
LG Electronics, InterDigital, KT, Huawei

[R1-1133] R1-1610720
Way Forward on URLLC System Level Evaluation Methodology
Intel, Qualcomm, ZTE, ZTE Microelectronics

[R1-1134] R1-1610721
Way Forward on UL link adaptation procedures in NR
LG Electronics

[R1-1135] R1-1610722
Way forward on SYNC periodicity
Qualcomm Incorporated

[R1-1136] R1-1610727
Way Forward on CSI feedback framework for hybrid beamforming in NR
CMCC, ZTE, ZTE Microelectronics, CATT, Xinwei

[R1-1137] R1-1610735
Way Forward on Network Coordination for Advanced Receivers
Samsung, Intel, MediaTek, Orange, Vodafone, IITH, Tejas Networks, IITM, KDDI, CeWiT, Reliance Jio

[R1-1138] R1-1610736
Summary of offline discussion on downlink control channels
Ericsson

[R1-1139] R1-1610737
Support  of URLLC in UL
Huawei, HiSilicon

[R1-1140] R1-1610738
Way Forward on compensation of phase rotation and frequency offset for CP-OFDM
Huawei

[R1-1141] R1-1610743
Way Forward on UL grant-free workplan
Huawei, HiSilicon, CMCC

[R1-1142] R1-1610744
Way Forward on non-orthogonal MA workplan
Huawei, HiSilicon, CMCC

[R1-1143] R1-1610745
Way Forward on summary of UL non-orthogonal MA progress
Huawei, HiSilicon

[R1-1144] R1-1610746
Way Forward on summary of grant-free progress
Huawei, HiSilicon

[R1-1145] R1-1610747
Way Forward on RS for Phase Tracking for CP-OFDM
Huawei, HiSilicon, LG Electronics, Samsung, NTT DOCOMO, INC., Intel

[R1-1146] R1-1610750
Way Forward on HARQ feedback for eMBB
MediaTek

[R1-1147] R1-1610751
Way Forward on Symbol Index indication in NR-SS
Samsung

[R1-1148] R1-1610752
Way forward on NR DCI monitoring
Intel, CATT, Ericsson, Panasonic, ETRI

[R1-1149] R1-1610757
Observations on hardware implementations of flexible channel decoders
AccelerComm

[R1-1150] R1-1610760
Clarification on NR HARQ UL/DL timing relationships
Qualcomm

[R1-1151] R1-1610767
Way forward on eMBB data channel coding
Samsung, Qualcomm Incorporated, Nokia, Alcatel-Lucent Shanghai Bell, Verizon Wireless, KT Corporation, KDDI, ETRI, IITH, IITM, CEWiT, Reliance Jio, Tejas Network, Xilinx, Sony, SK Telecom, Intel Corporation, Sharp, MTI, National Instrument, Motorola Mobility, Lenovo, Cohere Technologies, Acorn Technologies, CableLabs, WILUS Inc, NextNav, ASUSTEK, ITL

[R1-1152] R1-1610768
Way Forward on dynamic TDD opreration for NR
ZTE

[R1-1153] R1-1610777
Way Forward on NR modulation for high spectral efficency
Samsung, Qualcomm, Intel, IITH, Tejas Networks, IITM, CeWiT, Reliance Jio, KDDI

[R1-1154] R1-1610779
Discussion on DL control channels
Ericsson

[R1-1155] R1-1610783
Way Forward on RACH Procedure for Multi-beam without gNB reciprocity
ZTE, ZTE Microelectronics, Nokia, NTT DOCOMO

[R1-1156] R1-1610784
Way Forward on DL control channel design
Huawei, HiSilicon, Qualcomm, ZTE, InterDigital, Convida Wireless

[R1-1157] R1-1610789
Way Forward on Using Scaled Numerology for DL Control
Qualcomm, ZTE

[R1-1158] R1-1610790
Way Forward on Multiplexing eMBB and URLLC in DL
Samsung

[R1-1159] R1-1610791
Way Forward on Fractional RB usage
Samsung, ZTE, ZTE Microelectronics, Panasonic, KDDI, IITH, IITM, Tejas Networks, CEWiT, Nokia

[R1-1160] R1-1610792
Way Forward on coexistence between NR and LTE
LGE

[R1-1161] R1-1610793
Way Forward on SLS observations of non-orthogonal MA
Huawei, HiSilicon, ZTE

[R1-1162] R1-1610794
Way Forward on UL grant-free technical aspects
Huawei, HiSilicon

[R1-1163] R1-1610795
Way Forward on non-orthogonal multiple access for non-mMTC scenarios
Huawei, HiSilicon, CATT, Convida Wireless, Interdigital

[R1-1164] R1-1610799
Way Forward on Modulation for NR
InterDigital, Qualcomm, Mediatek, Sony, Orange, Huawei, HiSilicon

[R1-1165] R1-1610800
Way Forward on coexistence between NR and LTE
LG Electronics, AT&T, Ericsson

[R1-1166] R1-1610801
Way Forward on Categorization of MA Signature
ZTE, ZTE Microelectronics, Huawei, HiSilicon, ETRI

[R1-1167] R1-1610807
Clarification on IF-HARQ for PC-Polar
Huawei, HiSilicon

[R1-1168] R1-1610808
Way Forward on NR UL control channel
"Samsung, Qualcomm, Intel, Panasonic, InterDigital, Sony, Ericsson, NTT DOCOMO, Fujitsu, OPPO, CATT, CMCC 

[R1-1169] Samsung, Qualcomm, Intel, Panasonic, InterDigital, Sony, Ericsson, NTT DOCOMO, Fujitsu, OPPO, CATT, CMCC"

[R1-1170] R1-1610810
Way Forward on CP
Huawei, HiSilicon, Sony, OPPO, CATT, Vodafone, Ericsson, ZTE, Intel , Mediatek, NTT DOCOMO, CATR

[R1-1171] R1-1610811
Way Forward on NR DL Control Channel Structure
Samsung

[R1-1172] R1-1610818
Way Forward on PHY abstraction method for MA SLS
ZTE, ZTE Microelectronics, Huawei, HiSilicon

[R1-1173] R1-1610821
Observations on hardware implementations of flexible LDPC decoders
AccelerComm

[R1-1174] R1-1610822
Observations on hardware implementations of flexible polar decoders
AccelerComm

[R1-1175] R1-1610823
Way Forward on Network Assistance for NR Uplink Waveform
AT&T, Huawei

[R1-1176] R1-1610825
Way Forward on Beam management
CATT, CATR, CMCC, Xinwei

[R1-1177] R1-1610826
Way Forward on summary of grant-free progress
Huawei, HiSilicon

[R1-1178] R1-1610828
Way Forward on DL measurement for L3 mobility
LG Electronics, Samsung, NTT DOCOMO

[R1-1179] R1-1610829
Way Forward on evaluation assumptions for tracking of phase rotation and/or frequency offset
LG Electronics, Nokia, Huawei, Samsung, Qualcomm, InterDigital, KT

[R1-1180] R1-1610831
Way Forward on Spatial Multiplexing Schemes for MU-MIMO
Mitsubishi Electric, InterDigital, Samsung, NTT DOCOMO, IITH, IITM, Tejas Networks, CEWIT, KDDI

[R1-1181] R1-1610839
Way Forward on Updated Link Level Evaluation Assumptions for Initial Access in NR
Qualcomm

[R1-1182] R1-1610840
Way Forward on Multiplexing of SYNC and Broadcast Signals
Qualcomm

[R1-1183] R1-1610842
Implementation considerations on flexible and efficient LDPC decoders
MediaTek Inc.

[R1-1184] R1-1610843
Draft TR 38.802 Study on New Radio (NR) Access Technology - Physical Layer Aspects
NTT DOCOMO, INC.

[R1-1185] R1-1610844
Offline discussion summary of initial access for NR
NTT DOCOMO

[R1-1186] R1-1610845
Way Forward on NR UL-based RRM measurement
Huawei, HiSilicon, Qualcomm

[R1-1187] R1-1610846
Way Forward on NR RACH procedure
Huawei, HiSilicon, Qualcomm, ETRI

[R1-1188] R1-1610848
TR 38.802 v0.3.0 Study on New Radio (NR) Access Technology - Physical Layer Aspects
NTT DOCOMO, INC.

[R1-1189] R1-1610849
Way Forward on the definition of beam reciporcity
Samsung

[R1-1190] R1-1610850
Way Forward on Channel Coding
Huawei, HiSilicon, Acer, Bell, CATR, China Unicom, China Telecom, CHTTL, Coolpad, Deutsche Telekom, Etisalat, InterDigital, III, ITRI, MediaTek, Nubia Technology, Nuel, OPPO, Potevio, Spreadtrum, TD Tech, Telus, Vivo, Xiaomi, Xinwei, ZTE, ZTE Microelectronics

[R1-1191] R1-1610854
Way Forward on NR RACH procedure
Huawei, HiSilicon, Qualcomm, ETRI

[R1-1192] R1-1610857
Observations on Performance and Implementation Issues of AdjMS decoders
Huawei, HiSilicon

[R1-1193] R1-1610860
Way Forward on Basics of LDPC Design
Ericsson, Intel, Qualcomm, MediaTek

[R1-1194] R1-1610877
Chairman's notes of AI 8.1.1 on waveform and multiple access schemes for NR
Ad-Hoc chair (Qualcomm)

[R1-1195] R1-1610878
Chairman's notes of AI 8.1.3 on channel coding and modulation for NR
Ad-Hoc chair (Nokia)

[R1-1196] R1-1610879
Chairman's notes of AI 8.1.6 on duplexing for NR
Ad-Hoc chair (Qualcomm)

[R1-1197] R1-1610880
Chairman's notes of AI 8.1.8
Ad-Hoc chair (Qualcomm)

[R1-1198] R1-1610883
Way Forward on Using Scaled Numerology for Control Transmission
Qualcomm, ZTE, Ericsson

[R1-1199] R1-1610885
Observations on Area
Qualcomm

[R1-1200] R1-1610887
Notes from offline discussion on ulplink control channels
Ericsson

[R1-1201] R1-1610888
Way Forward on NR MIMO calibration
ZTE, ZTE Microelectronics, Nokia, ASB, CATT, MediaTek, Xinwei, Huawei, Hisilicon, Intel, Ericsson, Mitsubishi Electric, Samsung

[R1-1202] R1-1610889
Way Forward on Phase 1 link-level calibration for NR-MIMO with simplified antenna configuration
ZTE, ZTE Microelectronics, CATT, MediaTek, Xinwei, Huawei, Hisilicon, Intel, Ericsson, Nokia, ASB, Mitsubishi Electric, NTT DOCOMO, Samsung

[R1-1203] R1-1610890
Clarification on assumptions for Phase 1 link-level calibration for NR-MIMO
ZTE

[R1-1204] R1-1610891
Way Forward on group-based beam management
ZTE, ZTE Microelectronics, ASTRI, Nokia, ASB, CATT

[R1-1205] R1-1610892
Way Forward on reference signal for demodulation
ZTE

[R1-1206] R1-1610893
Way Forward on MIMO transmission based on multiple antenna panels
Huawei, HiSilicon, Xinwei, NEC

[R1-1207] R1-1610894
Way Forward on UL beam management
Samsung, Huawei, Intel

[R1-1208] R1-1610895
Way Forward on DL MIMO transmission
Huawei, HiSilicon, CATT

[R1-1209] R1-1610897
Observations on Area
Qualcomm

[R1-1210] R1-1610898
Way Forward on coordinated transmission in NR
LG Electronics, Huawei, HiSilicon, Samsung

[R1-1211] R1-1610899
Way Forward on CSI feedback framework for hybrid beamforming in NR
CMCC, CATT, Xinwei, Samsung, Ericsson, Huawei, HiSilicon, Qualcomm

[R1-1212] R1-1610902
Way Forward on Multiplexing eMBB and URLLC in DL
Samsung, Panasonic, ZTE, ZTE Microelectronics, ETRI, Ericsson, CATT, Huawei, NTT DOCOMO, LGE, CMCC, Convida wireless, InterDigital, Sony, Fujitsu

[R1-1213] R1-1610904
Way Forward on Low PAPR Modulation in NR
Samsung, Qualcomm, Intel, Vodafone, AT&T, MediaTek, KDDI, InterDigital, IITH, IITM, Tejas Networks, Reliance-Jio, CEWiT, National Instruments

[R1-1214] R1-1610906
Way Forward on channel and interference measurements for NR
Samsung, Intel, Qualcomm

[R1-1215] R1-1610907
Way Forward on CSI-RS resource pooling
Ericsson, Samsung, LG, Nokia

[R1-1216] R1-1610918
Link-level evaluation results of UL NOMA schemes
Intel Corporation

[R1-1217] R1-1610923
Way Forward on Beam reporting for NR
LG Electronics, Intel, NTT DOCOMO, MediaTek

[R1-1218] R1-1610925
Way Forward on dynamic resource sharing between eMBB and URLLC in DL
Huawei, HiSilicon

[R1-1219] R1-1610931
WF on channel coding observations for short block size
IMT, Orange, AccelerComm, Ericsson, LG, NEC

[R1-1220] R1-1610937
Way Forward on CSI parameters for NR
Samsung, Nokia, ASB, AT&T, CATT, NTT DOCOMO, Ericsson, Intel, LG Electronics, InterDigital

[R1-1221] R1-1610939
Phase 1 link level calibration results for NR MIMO
LG Electronics

[R1-1222] R1-1610943
Offline outcome of Wednesday evening on 8.1.7.1
NTT DOCOMO

[R1-1223] R1-1610946
Way Forward on URLLC HARQ
Intel

[R1-1224] R1-1610949
Way Forward on forward compatibility for NR
Samsung, LG Electronics, Nokia, ASB, Ericsson, Huawei, HiSilicon, Qualcomm, AT&T, Panasonic

[R1-1225] R1-1610950
WF on interference measurement for CSI acquisition
Qualcomm, Huawei, HiSilicon, Samsung

[R1-1226] R1-1610951
Way Forward on LLS evaluation assumption for control channel evaluation in URLLC
Huawei, HiSilicon

[R1-1227] R1-1610952
Way Forward on Semi-static resource sharing between URLLC and eMBB
LG Electronics, Panasonic

[R1-1228] R1-1610953
Way Forward on carrier aggregation
Huawei, HiSilicon, Nokia, Alcatel-Lucent Shanghai Bell, NTT DOCOMO, Qualcomm, ZTE

[R1-1229] R1-1610954
WF on synchronization and carrier rasters
Huawei, HiSilicon, Ericsson, NTT Docomo, Fujitsu

[R1-1230] R1-1610955
WF on channel model for Rural macro scenario
Ericsson

[R1-1231] R1-1610956
WF on Common Features and General Framework of MA Schemes
Huawei, HiSilicon, CATR, CATT, CMCC, Samsung, ETRI, MediaTek

[R1-1232] R1-1610957
WF on Further Summary of LLS Results
Huawei, HiSilicon

[R1-1233] R1-1610958
WF on Grant-free URRLC Performance Evaluations
Huawei, HiSilicon

[R1-1234] R1-1610959
WF on Updated Link Level Evaluation Assumptions for Initial Access in NR
Qualcomm, NTT DOCOMO, Samsung, Intel

[R1-1235] R1-1610960
Way Forward on RACH preamble
NTT DOCOMO, Intel, Sharp, ZTE

[R1-1236] R1-1610961
Way Forward on O2I model for rural scenario
Huawei, HiSilicon, CATT, CATR, CMCC

[R1-1237] R1-1610962
Way Forward on Unified RACH Procedure
ZTE, ZTE Microelectronics, NTT DOCOMO, Nokia, Alcatel-Lucent Shanghai Bell, Sharp, Intel

[R1-1238] R1-1610963
Way Forward on Group-based beam management
ZTE

[R1-1239] R1-1610964
WF on Beam Recovery
Samsung, Qualcomm, Intel, KT, LGE, Ericsson

[R1-1240] R1-1610965
WF on SLS/LLS results summary
LG Electronics

[R1-1241] R1-1610967
WF on MIMO transmisison techniques in NR
LG Electronics, Qualcomm, KT

[R1-1242] R1-1610971
Way Forward on the definition of beam reciporcity
Samsung, Qualcomm, InterDigital, Intel, IITM, IITH, CeWIT, Tejas Networks, KT, MediaTek, AT&T, Verizon, Motorola Mobility, Reliance Jio

[R1-1243] R1-1610974
Outcomes of Thursday offline session on NR MIMO
Samsung

[R1-1244] R1-1610975
WF on DL measurement for L3 mobility
Samsung, LG Electronics, NTT DOCOMO, AT&T, Ericsson, Intel

[R1-1245] R1-1610976
WF on Updated Link Level Evaluation Assumptions for RACH Preamble
Qualcomm

[R1-1246] R1-1610978
Way Forward on NR RACH procedure
Huawei, HiSilicon, NTT Docomo, Qualcomm, ETRI, Intel, Nokia

[R1-1247] R1-1610979
[DRAFT] LS on NR RACH procedure
Huawei

[R1-1248] R1-1610980
Way Forward on Beam management
CATT

[R1-1249] R1-1610981
Way forward on observations of eMBB data channel coding for short block length
InterDigital

[R1-1250] R1-1610982
WF on NR channel coding selection
CMCC

[R1-1251] R1-1610983
WF on SRS-based UL link adaptation
LG Electronics, CATT, Huawei, HiSilicon, Samsung

[R1-1252] R1-1610984
Way Forward on Basics of LDPC Design
Ericsson, Intel, Qualcomm, NTU, Nokia, ASB, LG, Samsung

[R1-1253] R1-1610986
WF on Updated Link Level Evaluation Assumptions for RACH Preamble
Qualcomm

[R1-1254] R1-1610987
WF on Updated Link Level Evaluation Assumptions for Initial Access in NR
Qualcomm, NTT DOCOMO, Samsung, Intel

[R1-1255] R1-1610990
[Draft] LS on NR RACH Procedure
Huawei

[R1-1256] R1-1610991
WF on Updated System Level Evaluation Assumptions for Initial Access in NR
Qualcomm

[R1-1257] R1-1610992
LS on NR RACH Procedure
RAN1, Huawei

[R1-1258] R1-1610993
Way forward on observations of eMBB data channel coding for large block length
InterDigital

[R1-1259] R1-1610995
Way Forward on dynamic resource sharing between eMBB and URLLC in DL
Huawei, HiSilicon, CATR,Potevio,Samsung

[R1-1260] R1-1610997
WF on Channel Coding Design for NR
Ericsson, LG

[R1-1261] R1-1610999
WF on UL Power Control
Huawei, HiSilicon
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[R2-385] R2-167178 DRAFT LS on RAN2 agreements for NR DL-based mobility and Cell definition (to: RAN1; cc: RAN3, RAN4; contact: Ericsson) Ericsson                 

[R2-386] R2-167190 Way forward for concatenation discussion Ericsson, Huawei, ZTE                             

[R2-387] R2-167194 Text Proposal to TR 38.804 on bearer type comparison NTT DOCOMO, INC.                         

[R2-388] R2-167199 On concatenation in NR Samsung, Alcatel-Lucent Shanghai Bell, ASUSTeK, Broadcom, CATT, CHTTL, Convida wireless, ETRI, HTC, Innovative Technology Lab Co., Intel, InterDigital, IPCom, KT Corp., LG Electronics Inc, Nokia, NTU, OPPO, Panasonic, Qualcomm Incorporated, Verizon Wireless, Xiaomi

[R2-389] R2-167211 How to progress the study for UL data transmission in NR new state Huawei                       

[R2-390] R2-167279 Tight interworking of evolved LTE and NR Nokia, Alcatel-Lucent Shanghai Bell                          

[R2-391] R2-167283 NR latency analysis CATT                                 

[R2-392] R2-167285 Summary of RAN2#95bis offline discussions on NR Cell definition and relation to beams in Connected mode Ericsson                    

[R2-393] R2-167286 Proposed Way Forward on Uplink-Based Mobility Huawei, HiSilicon, Qualcomm, Sony                           

[R2-394] R2-167313 LS on RAN2 agreements for NR DL-based mobility and Cell definition (to: RAN1; cc: RAN3, RAN4; contact: Ericsson) RAN2                  

[R2-395] R2-167321 Text Proposal to TR 38.804 on bearer type comparison NTT DOCOMO, INC.                         

[R2-396] R2-167322 Text Proposal to TR 38.804 on Layer 2 functions for NR NTT DOCOMO, INC.                       
RAN2 #96:

[R2-397] R2-167479 Discussion on Data Transmission in “Inactive” State Guangdong OPPO Mobile Telecom. discussion                         

[R2-398] R2-167480 Discussion on Issues of Other SIs Guangdong OPPO Mobile Telecom. discussion                          

[R2-399] R2-167493 Overview of the NR RRC state machine and modelling of the INACTIVE state Samsung discussion                      

[R2-400] R2-167494 NR RRC state machine, transitions and signalling procedures Samsung discussion                           

[R2-401] R2-167520 Intra-5G Mobility related requirements Samsung R&D Institute UK discussion                            

[R2-402] R2-167521 Mobility in NR CONNECTED-ACTIVE Samsung R&D Institute UK discussion                            

[R2-403] R2-167523 5G User Plane radio protocol overview Samsung R&D Institute UK discussion                          

[R2-404] R2-167524 NR UP ? Single or Double SN ? Samsung R&D Institute UK discussion                        

[R2-405] R2-167545 Considerations on fast access inter-site small cells in NR Nokia, Alcatel-Lucent Shanghai Bell discussion                       

[R2-406] R2-167562 Radio network identifiers for NR Samsung discussion                              

[R2-407] R2-167563 On Demand SI Delivery: Signaling Aspects Samsung Electronics Co., Ltd discussion                          

[R2-408] R2-167564 SFN based Broadcast TX at Higher Frequencies Samsung Electronics Co., Ltd discussion                         

[R2-409] R2-167565 Cell Selection & Reselection in NR Samsung Electronics Co., Ltd discussion                          

[R2-410] R2-167566 Paging in NR ? Beamforming Aspects Samsung Electronics Co., Ltd discussion                          

[R2-411] R2-167568 Random Access Procedure in NR Samsung Electronics Co., Ltd discussion                           

[R2-412] R2-167569 Random Access in NR ? Flexible UE Bandwidth Aspects Samsung Electronics Co., Ltd discussion                       

[R2-413] R2-167570 RLC Concatenation and Pre-Construction of RLC PDU Huawei, HiSilicon discussion                           

[R2-414] R2-167571 Count and PDCP SN Huawei, HiSilicon discussion                              

[R2-415] R2-167572 RLC Operation Modes Huawei, HiSilicon discussion                               

[R2-416] R2-167573 Aggregation over Multiple Numerologies Huawei, HiSilicon discussion                              

[R2-417] R2-167574 Initial Access with Multiple Numerologies Huawei, HiSilicon discussion                             

[R2-418] R2-167575 LCP with Multiple Numerologies Huawei, HiSilicon discussion                              

[R2-419] R2-167576 DRX with Multiple Numerologies Huawei, HiSilicon discussion                              

[R2-420] R2-167577 Further Considerations of Flow to DRB Mapping Huawei, HiSilicon discussion                           

[R2-421] R2-167578 UL Traffic Triggered DRB Configuration Huawei, HiSilicon discussion                             

[R2-422] R2-167579 Further Considerations of Minimum SI Huawei, HiSilicon discussion                              

[R2-423] R2-167580 Further Considerations of Other SI Huawei, HiSilicon discussion                              

[R2-424] R2-167581 RRC Architecture and its Signaling Transmission Huawei, HiSilicon discussion                            

[R2-425] R2-167582 RRC Support of Multiple Numerologies Huawei, HiSilicon discussion                             

[R2-426] R2-167583 Support of Multi-Connectivity in NR Huawei, HiSilicon discussion                             

[R2-427] R2-167585 Key Issues for Support of Network Slicing in RAN Huawei, HiSilicon discussion                         

[R2-428] R2-167586 Slice Availability and Discovery in RAN Huawei, HiSilicon discussion                            

[R2-429] R2-167587 RRC Support of Network Slicing Huawei, HiSilicon discussion                             

[R2-430] R2-167588 Discussion on 2-step RACH procedure Huawei, HiSilicon discussion                             

[R2-431] R2-167589 Draft Reply LS to R1-1610992 = [R2-R2-167411 on NR RACH Procedure Huawei, HiSilicon discussion                      

[R2-432] R2-167590 Asynchronous HARQ Procedure in NR Huawei, HiSilicon discussion                             

[R2-433] R2-167603 NR RLC SN HTC Corporation discussion                               

[R2-434] R2-167605 Principle/Guideline: Minimum SI TX in Camping Cell Samsung Electronics Co., Ltd,Nokia, MediaTek Inc., Panasonic discussion                      

[R2-435] R2-167608 RRC diversity for LTE-NR tight interworking CATT discussion                             

[R2-436] R2-167609 RRC Architecture Options for LTE-NR Tight Interworking CATT discussion                            

[R2-437] R2-167610 UE capability coordination for LTE-NR tight interworking CATT discussion                            

[R2-438] R2-167611 NR QoS open issues CATT discussion                               

[R2-439] R2-167632 Forward Compatibility Design for NR Integrated Access and Backhaul AT&T discussion                          

[R2-440] R2-167639 Way Forward: Concatenation Discussion SHARP Corporation discussion                              

[R2-441] R2-167640 System Information Areas for Other SI SHARP Corporation, MTI discussion                           

[R2-442] R2-167641 Signaling Reduction Method for On-demand SI Delivery and Use Cases SHARP Corporation discussion                        

[R2-443] R2-167648 Impacts of slicing on System Information Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-444] R2-167649 RAN Slicing Overview Nokia, Alcatel-Lucent Shanghai Bell discussion                             

[R2-445] R2-167650 Radio resource isolation requirements Nokia, Alcatel-Lucent Shanghai Bell discussion                            

[R2-446] R2-167651 Transmission of Initial access signals: Multi-Beam Sweeping or Single Beam Repetition Samsung Electronics Co., Ltd discussion                     

[R2-447] R2-167656 Control plane issues for LTE and NR interworking CATT discussion                           

[R2-448] R2-167661 Status of NG study in SA2 Nokia, CMCC (Rapporteurs) discussion                           

[R2-449] R2-167662 On usage of PDCP SN at RLC for NR Nokia, Alcatel-Lucent Shanghai Bell, CATT, Qualcomm discussion                     

[R2-450] R2-167663 Issues with (semi-)static RLC PDU size Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-451] R2-167664 Different buffering requirements from splitting at LTE and NR Nokia, Alcatel-Lucent Shanghai Bell discussion                       

[R2-452] R2-167665 PDCP Sublayer for NR Nokia, Alcatel-Lucent Shanghai Bell discussion                            

[R2-453] R2-167667 One to N mapping Nokia, Alcatel-Lucent Shanghai Bell, Mediatek discussion                           

[R2-454] R2-167668 UL DRB binding Nokia, Alcatel-Lucent Shanghai Bell discussion                             

[R2-455] R2-167669 Mix PDU Sessions into same DRB Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-456] R2-167670 Beam Sweeping Nokia, Alcatel-Lucent Shanghai Bell discussion                              

[R2-457] R2-167671 Security Handling for UP in NR Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-458] R2-167672 DRAFT LS on Security for NR Nokia LS out                            

[R2-459] R2-167673 Cell Identification in NR Nokia, Alcatel-Lucent Shanghai Bell discussion                            

[R2-460] R2-167675 UE and Network Based Beam Management in NR Nokia, Alcatel-Lucent Shanghai Bell discussion                        

[R2-461] R2-167676 Beam Management in NR Nokia, Alcatel-Lucent Shanghai Bell discussion                            

[R2-462] R2-167677 Scheduling Framework Nokia, Alcatel-Lucent Shanghai Bell discussion                              

[R2-463] R2-167697 Analysis of the signalling load for the INACTIVE state Samsung discussion                          

[R2-464] R2-167706 Data Transmission in INACTIVE Nokia, Alcatel-Lucent Shanghai Bell discussion                            

[R2-465] R2-167707 DRX principles for NR Nokia, Alcatel-Lucent Shanghai Bell discussion                            

[R2-466] R2-167708 Paging in INACTIVE Nokia, Alcatel-Lucent Shanghai Bell discussion                             

[R2-467] R2-167709 Characteristics of INACTIVE and IDLE Nokia, Alcatel-Lucent Shanghai Bell discussion                           

[R2-468] R2-167710 UP operation in INACTIVE Nokia, Alcatel-Lucent Shanghai Bell discussion                            

[R2-469] R2-167711 Downlink Mobility Measurements in Connected Mode Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-470] R2-167712 Mobility Measurements in Idle and inactive mode Nokia, Alcatel-Lucent Shanghai Bell discussion                         

[R2-471] R2-167713 Beam Recovery Nokia, Alcatel-Lucent Shanghai Bell discussion                              

[R2-472] R2-167714 Discussion on Connectionless Nokia, Alcatel-Lucent Shanghai Bell discussion                             

[R2-473] R2-167739 Further consideration on bearer types NTT DOCOMO INC. discussion                            

[R2-474] R2-167740 Consideration on UL async HARQ for NR NTT DOCOMO INC. discussion                          

[R2-475] R2-167794 Design Details on UE request for other SI in idle/inactive state Beijing Xiaomi Mobile Software discussion                     

[R2-476] R2-167795 Issues on SO-based segmentation Beijing Xiaomi Mobile Software discussion                            

[R2-477] R2-167796 MAC PDU Structure for NR PANASONIC R&D Center Germany discussion                           

[R2-478] R2-167797 Uplink scheduling procedure when supporting multiple numerologies PANASONIC R&D Center Germany discussion                         

[R2-479] R2-167799 Security in NR Ericsson discussion                                

[R2-480] R2-167800 Key refresh in NR Ericsson discussion                               

[R2-481] R2-167801 Draft LS to SA3 about security Ericsson LS out                            

[R2-482] R2-167830 Considerations on possible RLC optimizations ZTE, ZTE Microelectronics, Mediatek Inc discussion                          

[R2-483] R2-167831 Random Access in NR ZTE, ZTE Microelectronics discussion                             

[R2-484] R2-167832 Considerations on the cell concept in the NR ZTE, ZTE Microelectronics discussion                         

[R2-485] R2-167833 Considerations on UE controlled mobility ZTE, ZTE Microelectronics discussion                            

[R2-486] R2-167834 Consideration on the intra-NR mobility ZTE, ZTE Microelectronics discussion                            

[R2-487] R2-167835 Consideration on the inter-RAT mobility ZTE, ZTE Microelectronics discussion                            

[R2-488] R2-167836 Consideration on the Measurement for NR ZTE, ZTE Microelectronics discussion                           

[R2-489] R2-167837 Consideration on the Mobility without RRC involvement ZTE, ZTE Microelectronics discussion                          

[R2-490] R2-167838 Discussion on the flow mapping in NR ZTE, ZTE Microelectronics discussion                          

[R2-491] R2-167839 Discussion on the first uplink packet handling in new QoS architecture ZTE, ZTE Microelectronics discussion                      

[R2-492] R2-167840 Consideration on the capability coordination in LTE NR tight interworking ZTE, ZTE Microelectronics discussion                       

[R2-493] R2-167841 Consideration on the transmission of NR RRC Message in LTE NR tight interworking ZTE, ZTE Microelectronics discussion                    

[R2-494] R2-167842 Consideration on the eLTE ZTE, ZTE Microelectronics discussion                             

[R2-495] R2-167843 Further consideration on the Minimum SI delivery in NR ZTE, ZTE Microelectronics discussion                        

[R2-496] R2-167844 Further consideration on the Other SI delivery in NR ZTE, ZTE Microelectronics discussion                        

[R2-497] R2-167845 Consideration on the impact of NW slicing on RAN ZTE, ZTE Microelectronics discussion                        

[R2-498] R2-167846 Consideration on the access control in NR ZTE, ZTE Microelectronics discussion                          

[R2-499] R2-167847 Clarificaton on the scenarios of LTE/NR tight interworking ZTE, ZTE Microelectronics discussion                         

[R2-500] R2-167848 Consideration on the RAN based notification in RRC_INACTIVE ZTE, ZTE Microelectronics discussion                         

[R2-501] R2-167849 Consideration on the NR MAC architecture ZTE, ZTE Microelectronics discussion                           

[R2-502] R2-167850 Considerations on the Random Access Procedure in Massive MIMO NR National Instruments Corp. discussion                       

[R2-503] R2-167870 Coordination of band combinations in IRAT DC Samsung Telecommunications discussion                           

[R2-504] R2-167871 Coordination of UE capabilities in IRAT DC Samsung Telecommunications discussion                           

[R2-505] R2-167872 Use of RRM measurements in IRAT DC Samsung Telecommunications discussion                           

[R2-506] R2-167873 Evolution of specification methodology for NR RRC Samsung Telecommunications discussion                           

[R2-507] R2-167874 Security consideration for NR Huawei, HiSilicon discussion                              

[R2-508] R2-167875 UE power saving mechanism for high frequency Huawei, HiSilicon discussion                           

[R2-509] R2-167877 General aspects of NR HF cell Huawei, HiSilicon discussion                            

[R2-510] R2-167878 Low frequency assisted high frequency operation Huawei, HiSilicon discussion                            

[R2-511] R2-167902 Way forward for NR C-DRX Samsung Research America discussion                            

[R2-512] R2-167903 Way forward for NR barring Samsung Research America discussion                            

[R2-513] R2-167904 Further considerations on TDM Operation across Different RATs Samsung Research America discussion                         

[R2-514] R2-167905 Dual Attach with dual radio Samsung Research America discussion                            

[R2-515] R2-167909 Handover Procedure in NR ETRI discussion                               

[R2-516] R2-167921 Discussion on Ultra Reliable Low Latency Communications considering mobility Samsung Electronics Co. Ltd. discussion                       

[R2-517] R2-167945 Motivation and Considerations of Beam Recovery Samsung Electronics Co., Ltd discussion                          

[R2-518] R2-167947 Packet duplication across legs CATT, Alcatel-Lucent Shanghai Bell, Nokia discussion                           

[R2-519] R2-167948 Concatenation for NR U-plane stack CATT discussion                              

[R2-520] R2-167949 NR latency analysis CATT discussion                                

[R2-521] R2-167950 MAC model in NR CATT discussion                               

[R2-522] R2-167951 Random access procedure in NR CATT discussion                              

[R2-523] R2-167953 Inactive state and RAN based notification area CATT discussion                            

[R2-524] R2-167954 UL small data transmission in inactive state CATT discussion                            

[R2-525] R2-167955 DL small data transmission in inactive state CATT discussion                            

[R2-526] R2-167956 Inactive state and support of CA and DC CATT discussion                           

[R2-527] R2-167957 Cell-common and TRP/beam-specific system information CATT discussion                              

[R2-528] R2-167958 Scenarios for intra-cell system information delivery CATT discussion                             

[R2-529] R2-167959 Camping and RACH in Idle/Inactive state CATT discussion                             

[R2-530] R2-167960 On-demand system information delivery mechanism CATT discussion                              

[R2-531] R2-167961 Connected state mobility cases and associated RRC procedures CATT discussion                           

[R2-532] R2-167962 Connected state and idle state cells CATT discussion                             

[R2-533] R2-167963 Connected state mobility measurements CATT discussion                               

[R2-534] R2-167964 Inter-RAT mobility support in inactive state CATT discussion                             

[R2-535] R2-167973 Measurement gap for NR Samsung discussion                               

[R2-536] R2-167987 RRC for standalone NR CATT discussion                               

[R2-537] R2-168000 Consolidation of Multiple Beams for DL Measurements MediaTek Inc. discussion                           

[R2-538] R2-168001 Analysis of blocking probability using on-demand SI in standalone NR III discussion                         

[R2-539] R2-168002 UL Assistance for NR Mobility in Active State MediaTek Inc. discussion                          

[R2-540] R2-168003 NR Mobility in Inactive State MediaTek Inc. discussion                             

[R2-541] R2-168010 Further details on NR segmentation Nokia, Alcatel-Lucent Shanghai Bell discussion                           

[R2-542] R2-168011 RLC concatenation caused issues for SO-based segmentation Nokia, Alcatel-Lucent Shanghai Bell discussion                         

[R2-543] R2-168012 MAC with multiple numerologies/multiple TTI lengths Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-544] R2-168013 Considerations on NR RACH procedures Nokia, Alcatel-Lucent Shanghai Bell discussion                           

[R2-545] R2-168015 RAN WG’s progress on NR technology SI in the October meeting NTT DOCOMO, INC. (Rapporteur) discussion                     

[R2-546] R2-168016 Inter-Virtual Cell Handover in Two-Layer NR Networks ASTRI, TCL Communication Ltd. discussion                         

[R2-547] R2-168017 Measurement Configuration Reduction for Intra-NR Mobility ASTRI, TCL Communication Ltd. discussion                          

[R2-548] R2-168020 TR 38.804 v0.3.1 on Study on New Radio Access Technology; Radio Interface Protocol Aspects NTT DOCOMO, INC. (Rapporteur) draft TR                 

[R2-549] R2-168034 Text Proposal to TR 38.804 on baseline layer 2 functions for NR NTT DOCOMO, INC., Alcatel-Lucent Shanghai Bell, Nokia, Qualcomm Incorporated, Ericsson, Intel Corporation pCR            

[R2-550] R2-168035 RAN2 aspects on random access procedure for NR NTT DOCOMO, INC. discussion                         

[R2-551] R2-168036 Potential hurdle in maximising DL TCP throughput NTT DOCOMO, INC., Fujitsu discussion                         

[R2-552] R2-168038 Other SI delivery procedure ETRI discussion                               

[R2-553] R2-168039 Random access procedure related to RAN2 ETRI discussion                             

[R2-554] R2-168040 Logical Channel Prioritization Considering Multiple Numerologies and/or TTIs Samsung Electronics discussion                          

[R2-555] R2-168041 RRM Measurement Model in NR Samsung Electronics discussion                             

[R2-556] R2-168042 Cell Quality Derivation based on Measurements from Individual Beams Samsung Electronics discussion                         

[R2-557] R2-168046 Multiplexing for NR SAMSUNG Electronics Co., Ltd. discussion                             

[R2-558] R2-168047 Header overhead analysis of removing concatenation Samsung, Alcatel-Lucent Shanghai Bell, LG Electronics Inc, Nokia, Panasonic discussion                     

[R2-559] R2-168048 MAC PDU structure in NR SAMSUNG Electronics Co., Ltd. discussion                           

[R2-560] R2-168049 Technical analysis on the benefit of removing concatenation Samsung, Alcatel-Lucent Shanghai Bell, LG Electronics Inc, Nokia, Panasonic discussion                   

[R2-561] R2-168050 Design requirement for data transfer in inactive state Samsung Electronics Co., Ltd discussion                        

[R2-562] R2-168051 Overall procedure for data transfer in inactive state Samsung Electronics Co., Ltd discussion                        

[R2-563] R2-168052 UE energy consumption analysis for data transfer in inactive state Samsung Electronics Co., Ltd discussion                      

[R2-564] R2-168053 UE energy consumption and CN signaling overhead with fast transition from RRC active to inactive state Samsung Electronics Co., Ltd discussion                

[R2-565] R2-168055 Context awareness enhancement for mobility ITRI discussion                              

[R2-566] R2-168056 On demand system information support for mobility ITRI discussion                            

[R2-567] R2-168057 NR QOS model for UL and DL Samsung discussion                            

[R2-568] R2-168059 NR QOS - Impact to RAN User Plane Protocol architecture Samsung discussion                         

[R2-569] R2-168063 Considerations on Concatenation in NR ITRI discussion                              

[R2-570] R2-168065 RAN Slicing in NR ITRI discussion                               

[R2-571] R2-168067 State Transition between Connected and Inactive ITRI discussion                             

[R2-572] R2-168070 RRC message transport for LTE-NR tight interworking ITRI discussion                            

[R2-573] R2-168073 UE capability coordination for LTE-NR tight interworking ITRI discussion                            

[R2-574] R2-168075 Text Proposal to TR 38.804 on baseline RRC functions for NR NTT DOCOMO, INC., Alcatel-Lucent Shanghai Bell, Nokia, Qualcomm Incorporated, Ericsson, Intel Corporation pCR             

[R2-575] R2-168076 Redirection among RATs ITRI discussion                                

[R2-576] R2-168077 UE state transition diagram for NR NTT DOCOMO, INC. discussion                           

[R2-577] R2-168078 Cells for UE to select and camp on ITRI discussion                           

[R2-578] R2-168079 Discussion on the transmission of cell reselection information ITRI discussion                           

[R2-579] R2-168080 Discussion on RAN initiated notification to the core network for QoS satisfaction ITRI discussion                       

[R2-580] R2-168086 Comparison of index based approaches Samsung India discussion                             

[R2-581] R2-168087 Initial access procedure to support multiple numerologies in NR Samsung Electronics Co., Ltd discussion                       

[R2-582] R2-168088 Wider bandwidth support in NR single carrier Samsung Electronics Co., Ltd discussion                         

[R2-583] R2-168089 Text Proposal to TR 38.804 on UE states and state transitions for NR NTT DOCOMO, INC. pCR                    

[R2-584] R2-168090 Downlink data transmission and reception in NR new state ASUSTEK COMPUTER (SHANGHAI) discussion                        

[R2-585] R2-168091 System Information handling for LTE-NR Dual Connectivity NTT DOCOMO, INC. discussion                          

[R2-586] R2-168092 Cell selection and reselection in NR NTT DOCOMO, INC., MediaTek Inc. discussion                         

[R2-587] R2-168095 Text Proposal to TR 38.804 on cell selection and reselection in NR NTT DOCOMO, INC., MediaTek Inc. pCR                   

[R2-588] R2-168113 Frequency domain resources for NR measurements NTT DOCOMO, INC. discussion                           

[R2-589] R2-168115 NR Cell in IDLE and CONNECTED MediaTek Inc. discussion                            

[R2-590] R2-168116 UE capability modelling aspects for LTE-NR tight interworking Nokia, Alcatel-Lucent Shanghai Bell discussion                        

[R2-591] R2-168117 Draft LS on UE capability aspects for LTE/NR tight interworking (to: RAN4, RAN1; cc: -; contacct: Nokia) Nokia, Alcatel-Lucent Shanghai Bell LS out              

[R2-592] R2-168118 Measurement coordination in LTE-NR tight interworking Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-593] R2-168119 Secondary RLM aspects for LTE-NR tight interworking Nokia, Alcatel-Lucent Shanghai Bell discussion                         

[R2-594] R2-168120 Security considerations for LTE-NR tight interworking Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-595] R2-168121 NR RRC control plane protocol stack considerations Nokia, Alcatel-Lucent Shanghai Bell discussion                         

[R2-596] R2-168122 Implications of High Frequency Bands on Mobility Nokia, Alcatel-Lucent Shanghai Bell discussion                         

[R2-597] R2-168123 Control Plane architecture for NR-NR multi-connectivity Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-598] R2-168124 Paging in NR at HF operation Nokia, Alcatel-Lucent Shanghai Bell discussion                          

[R2-599] R2-168125 Evaluation of Paging Resource Overhead Nokia, Alcatel-Lucent Shanghai Bell discussion                           

[R2-600] R2-168128 Beam sweeping and impact to mobility MediaTek Inc. discussion                            

[R2-601] R2-168130 RLF and RLM in NR MediaTek Inc. discussion                             

[R2-602] R2-168131 IDLE mode operation in NR MediaTek Inc. discussion                             

[R2-603] R2-168135 Idle mode UE behaviour for future proofing NTT DOCOMO, INC. discussion                          

[R2-604] R2-168136 RAN Support for Network Slicing Samsung Electronics Co, LTD discussion                           

[R2-605] R2-168148 Stored System Information for OSI MediaTek Inc. discussion                             

[R2-606] R2-168152 Contents of Minimum System Information Samsung India discussion                             

[R2-607] R2-168172 Analysis for UL Measurement based Mobility Samsung Electronics Co., Ltd discussion                          

[R2-608] R2-168174 Consideration to Network Energy Efficiency for NR Samsung Electronics Co., Ltd discussion                         

[R2-609] R2-168175 MAC Aspects to Support Multiple Service Verticals Samsung Electronics Co., Ltd discussion                         

[R2-610] R2-168176 Mobility support for RRC Inactive UEs Samsung Electronics Co., Ltd discussion                          

[R2-611] R2-168178 LTE-NR Co-existence Samsung India discussion                                

[R2-612] R2-168186 Management of secondary node for LTE-NR tight interworking Huawei, HiSilicon discussion                          

[R2-613] R2-168187 Failure handling on RRC configuration for LTE NR tight interworking Huawei, HiSilicon discussion                        

[R2-614] R2-168188 RRC message transmission for LTE NR tight interworking Huawei, HiSilicon discussion                          

[R2-615] R2-168189 UE capability coordination in LTE-NR tight interworking Huawei, HiSilicon discussion                           

[R2-616] R2-168190 Security in secondary node in tight interworking Huawei, HiSilicon discussion                           

[R2-617] R2-168191 Draft LS on Security in secondary node in tight interworking Huawei, HiSilicon discussion                        

[R2-618] R2-168192 User plane design details for LTE-NR tight interworking Huawei, HiSilicon discussion                          

[R2-619] R2-168193 Further comparison on user plane architecture options for LTE-NR tight interworking Huawei, HiSilicon discussion                       

[R2-620] R2-168194 Consideration on PDCP design for NR and eLTE Huawei, HiSilicon discussion                          

[R2-621] R2-168195 Functions and protocols of eLTE connecting to NGC Huawei, HiSilicon discussion                          

[R2-622] R2-168196 Network selection and access control framework for eLTE Huawei, HiSilicon discussion                          

[R2-623] R2-168207 Beam management in NR ASUSTEK COMPUTER (SHANGHAI) discussion                             

[R2-624] R2-168215 Random access procedure in NR ASUSTEK COMPUTER (SHANGHAI) discussion                            

[R2-625] R2-168216 Consideration on measurement reporting for NR mobility ASUSTEK COMPUTER (SHANGHAI) discussion                          

[R2-626] R2-168224 Requirements on Future Railway Mobile Communcation ZTE Corporation discussion                            

[R2-627] R2-168226 Discussion on Ultra Reliable Low Latency Communications considering mobility Samsung Electronics Co. Ltd. discussion                       

[R2-628] R2-168227 Further discussion on UE capability signaling HTC Corporation discussion                            

[R2-629] R2-168231 Considerations on the segmentation function in NR Fujitsu discussion                            

[R2-630] R2-168232 MAC function for URLLC support Fujitsu discussion                              
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[R2-904] R2-168856 TP on UE state transition diagram for NR NTT DOCOMO, INC. pCR                         

[R2-905] R2-168858 Text Proposal to TR 38.804 on on-demand SI provisioning for NR NTT DOCOMO, INC. pCR                      

[R2-906] R2-168860 DL data transmission in RRC_INACTIVE Huawei, HiSilicon discussion                             

[R2-907] R2-168867 Inter-RAT mobility scenarios Samsung discussion                                

[R2-908] R2-168868 Inter-RAT handover based on CN interface Samsung discussion                             

[R2-909] R2-168880 Analysis of the signalling load for the INACTIVE state Samsung discussion                          

[R2-910] R2-168893 Proposal for NR DRB priority and preemption U.S. Department of Commerce discussion                         

[R2-911] R2-168894 Response to documents R2-168172 and R2-168003, further evaluation of UL-based mobility Huawei, HiSilicon discussion                     

[R2-912] R2-168961 LS on UE capability aspects for LTE/NR tight interworking (to: RAN4, RAN1; cc: -; contacct: Nokia) RAN2 LS out                  

[R2-913] R2-169068 TR 38.804 v0.4.0 on Study on New Radio Access Technology; Radio Interface Protocol Aspects NTT DOCOMO, INC. (Rapporteur) draft TR                 

[R2-914] R2-169069 Text Proposal to TR 38.804 on baseline layer 2 functions for NR NTT DOCOMO, INC., Alcatel-Lucent Shanghai Bell, Nokia, Qualcomm Incorporated, Ericsson, Intel Corporation pCR            

[R2-915] R2-169070 Supporting Next Gen QoS in NR Intel Corporation discussion                            

[R2-916] R2-169071 TP on Different buffering requirements from splitting at LTE and NR NTT DOCOMO, INC. pCR                      

[R2-917] R2-169072 TP on Further consideration on bearer types NTT DOCOMO INC. pCR                          

[R2-918] R2-169073 [DRAFT] Reply LS on NR RACH Procedure (to: RAN1; contact: Huawei) Huawei, HiSilicon LS out                      

[R2-919] R2-169091 UP stack with interleaved L-fields and concatenation in RLC Ericsson discussion                          

[R2-920] R2-169092 No RLC concatenation in NR Samsung discussion                              

[R2-921] R2-169097 Conclusion from offline discussion on UP Stack Ericsson discussion                            

[R2-922] R2-169117 DRAFT LS Reply on IDLE and CONNECTED mobility (to: RAN1; cc: -; contact: Ericsson) Ericsson LS out                    

[R2-923] R2-169119 Compromise Solution - Explanation of Key Properties Ericsson discussion                            

[R2-924] R2-169128 LS Reply on IDLE and CONNECTED mobility (to: RAN1; cc: -; contact: Ericsson) RAN2 LS out                     

[R2-925] R2-169134 TP on Different buffering requirements from splitting at LTE and NR NTT DOCOMO, INC. pCR  
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[R3-1] R3-161571, RAN functional split: intra PHY, Intel Corporation

[R3-2] R3-161572, RAN functional split: MAC-PHY, Intel Corporation

[R3-3] R3-161573, RAN functional split: intra MAC, Intel Corporation

[R3-4] R3-161574, C-plane and U-plane separation of NR RAN, Intel Corporation, KT Corp., Deutsche Telekom, AT&T, Samsung, Telecom Italia

[R3-5] R3-161575, Local Breakout for Ultra-Low Latency Communications, Intel Corporation

[R3-6] R3-161576, Fronthaul transport network aspects, Intel Corporation, KT Corp. 

[R3-7] R3-161577, Realization of Network Functions, Intel Corporation

[R3-8] R3-161578, [DRAFT] Reply LS on the study of the management of RAN virtualized network functions (To: SA5; Cc: SA), Intel Corporation

[R3-9] R3-161584, NR Overall RAN Architecture, Intel Corporation

[R3-10] R3-161585, NR RAN function to support new RAN-controlled state, Intel Corporation

[R3-11] R3-161587, WLAN/NR interworking, Intel Corporation

[R3-12] R3-161592, Miscellaneous Issues for Clarification in 38.801, ZTE Corporation

[R3-13] R3-161593, Impacts on Radio Aggregation Scenarios due to CU-DU Separation, ZTE Corporation

[R3-14] R3-161594, Further Thoughts on CP and UP Separation Architecture, ZTE Corporation

[R3-15] R3-161595, Further Consideration on Various RAN3 Aspects of eLTE, ZTE Corporation

[R3-16] R3-161596, Clarification on Network Slicing in RAN, ZTE Corporation

[R3-17] R3-161597, Network Slice Selection Procedure, ZTE Corporation

[R3-18] R3-161602, Misalignment between SA2 and RAN3, Samsung

[R3-19] R3-161603, NR RAN functions, Samsung

[R3-20] R3-161604, RAN-CN interface deployment scenarios, Samsung

[R3-21] R3-161605, User Plane between NR and EPC, Samsung

[R3-22] R3-161606, Target/reference architectures, Samsung

[R3-23] R3-161607, Evolution path of target architectures, Samsung

[R3-24] R3-161608, NG1 interface considerations, Samsung

[R3-25] R3-161609, NG1 UP considerations, Samsung

[R3-26] R3-161610, Inter-RAT handover with LTE, Samsung

[R3-27] R3-161627, General considerations for LTE-NR tight interworking, Nokia, Alcatel-Lucent Shanghai Bell

[R3-28] R3-161628, Analysis of Higher-Layer functional split option, Nokia, Alcatel-Lucent Shanghai Bell

[R3-29] R3-161629, SCG split bearer for NR , ZTE Corporation

[R3-30] R3-161646, Migration path towards NR with EPC, NTT DOCOMO, INC.

[R3-31] R3-161647, Consideration on the deployment of function split, Samsung

[R3-32] R3-161648, Consideration on the Fronthaul function split granularity, Samsung

[R3-33] R3-161649, Consideration on the tight interworking effect the split option, Samsung

[R3-34] R3-161650, QoS model for NR RAN, Samsung

[R3-35] R3-161665, Network Slice Selection, QUALCOMM CDMA Technologies

[R3-36] R3-161666, Resource Isolation for RAN Part of Network Slice, QUALCOMM CDMA Technologies

[R3-37] R3-161667, QoS for slicing in RAN, QUALCOMM CDMA Technologies

[R3-38] R3-161668, RAN-CN Interface Analysis, QUALCOMM CDMA Technologies

[R3-39] R3-161669, RAN Internal Interfaces, QUALCOMM CDMA Technologies

[R3-40] R3-161670, Connecting legacy LTE eNB to 5G Core, QUALCOMM CDMA Technologies

[R3-41] R3-161671, Paging and location management in inactive mode, QUALCOMM CDMA Technologies

[R3-42] R3-161672, Principles for QoS in the RAN, QUALCOMM CDMA Technologies

[R3-43] R3-161673, Tight Interworking between LTE and NR, QUALCOMM CDMA Technologies

[R3-44] R3-161674, Considerations on CU/DU functional split, Qualcomm Incorporated

[R3-45] R3-161683, 5G access – a heterogeneous deployment scenario , IAESI, Thales, Fairspectrum, VTT

[R3-46] R3-161684, Distributed and centralized gNB-gNB mobility scenarios , IAESI, Thales, Fairspectrum, VTT

[R3-47] R3-161685, RAN-based solution for LTE tight interworking with NR, IAESI, Thales

[R3-48] R3-161686, Additional NR RAN specific functions , IAESI, Thales, Fairspectrum, VTT

[R3-49] R3-161687, TR 38.801, New Radio Access Technology: Radio Access Architecture and Interfaces, v0.3.0, DOCOMO Communications Lab.

[R3-50] R3-161688, Discussion on RAN controlled UE state, CATT

[R3-51] R3-161689, On selection of RAN part of the network slice, CATT

[R3-52] R3-161690, QoS framework impact on RAN, CATT

[R3-53] R3-161691, TP on deployment scenarios for RAN-CN interface, CATT

[R3-54] R3-161692, Consideration on the evolution path of interface between LTE  and NR, CATT

[R3-55] R3-161693, Considerations on intra-RAT mobility, CATT

[R3-56] R3-161694, Considerations on LTE and NR interworking, CATT

[R3-57] R3-161695, Consideration on RAN function split between CU and DU, CATT

[R3-58] R3-161696, Considerations on wireless relay scenarios, CATT

[R3-59] R3-161704, NR Migration and forward compatibility, NEC

[R3-60] R3-161705, Intra NR Mobility (Inter gNBs Mobility), NEC

[R3-61] R3-161706, NR Tight Interworking with LTE, NEC

[R3-62] R3-161707, Analysis and Evaluation of Function Split options - Criterions, NEC

[R3-63] R3-161708, How many splits in Function Split options and principles, NEC

[R3-64] R3-161710, Network Slicing: A Holistic Approach, NEC

[R3-65] R3-161711, On the Need for RAN-based Paging, NEC

[R3-66] R3-161714, Consideration on the scenarios of RAN-CN interface (alignment with RP-161266), LG Electronics Inc.

[R3-67] R3-161715, Consideration on the Migration Path, LG Electronics Inc.

[R3-68] R3-161743, Clarification on deployment and interface scenarios, Huawei

[R3-69] R3-161744, Overview of 5G architecture options, Huawei

[R3-70] R3-161745, Refinement of NR RAN functions, Huawei

[R3-71] R3-161746, NG1 interface protocol structure, Huawei

[R3-72] R3-161747, Justification for PDCP-RLC splitting, Huawei

[R3-73] R3-161748, Scope of RAN internal function split, Huawei

[R3-74] R3-161749, Key principle for horizontal intra-RAT interfaces, Huawei

[R3-75] R3-161750, Migration path from LTE to NR, Huawei

[R3-76] R3-161751, Key principles for Support of Network Slicing in RAN, Huawei

[R3-77] R3-161752, RAN configuration for network slices, Huawei

[R3-78] R3-161753, Inter-RAT mobility with LTE, Huawei

[R3-79] R3-161754, LTE-NR tight interworking user plane options, Huawei

[R3-80] R3-161755, LTE-NR interface functions and procedures, Huawei

[R3-81] R3-161756, Consideration on NR PDCP design, Huawei

[R3-82] R3-161757, Functionality and procedure for LTE-NR tight interworking, Huawei

[R3-83] R3-161758, Location area management, HuaWei Technologies Co., Ltd

[R3-84] R3-161759, RAN Support for Core Network Slicing, Huawei

[R3-85] R3-161760, Discussion on RAN Functions Realization, Huawei

[R3-86] R3-161761, [DRAFT]  Response LS on the study of the management of RAN virtualized network (To: SA5; Cc: SA), Huawei

[R3-87] R3-161762, RAN Functional Split Considerations for NR, Interdigital Asia LLC

[R3-88] R3-161763, RAN Functional Split Option Grouping, Interdigital Asia LLC

[R3-89] R3-161764, Internal RAN Architecture Interface Naming, Interdigital Asia LLC

[R3-90] R3-161769, Deployment options for NR and eLTE, Nokia, Alcatel-Lucent Shanghai Bell

[R3-91] R3-161770, Characteristics of eLTE eNB, Nokia, Alcatel-Lucent Shanghai Bell

[R3-92] R3-161771, Migration scenario for NR, Nokia, Alcatel-Lucent Shanghai Bell

[R3-93] R3-161772, AT&T Views on 5G Architecture Evolution, AT&T

[R3-94] R3-161773, Preferred NR Functional Splits and Considerations, AT&T

[R3-95] R3-161774, Clarification on the use cases for relay scenarios, KDDI Corporation

[R3-96] R3-161776, Discussion on 5G Deployment Scenarios, ZTE Corporation

[R3-97] R3-161777, NR RAN internal functional split and interface, KT Corp.

[R3-98] R3-161778, Support for Ultra-Reliable Low Latency Communication, ZTE Corporation

[R3-99] R3-161779, Consideration on QoS enforcement in NG RAN, ZTE Corporation

[R3-100] R3-161780, Discussion on global procedures of RAN-CN interface, ZTE Corporation

[R3-101] R3-161781, Consideration on “inactive state” in NR, ZTE Corporation

[R3-102] R3-161782, The interface between RAN nodes, ZTE Corporation

[R3-103] R3-161783, Discussion on global procedures of the interface between RAN nodes, ZTE Corporation

[R3-104] R3-161784, The evaluation for different split options, ZTE Corporation

[R3-105] R3-161785, The peak bitrate requirement for different split options, ZTE Corporation

[R3-106] R3-161786, Discussion on CU-DU functional split, ZTE Corporation

[R3-107] R3-161789, Work plan on NR Study Item in RAN2 and RAN3, NTT DOCOMO, INC. (Rapporteur)

[R3-108] R3-161800, Consideration on the Full Picture for Inter-RAT HO, LG Electronics Inc.

[R3-109] R3-161802, Fronthaul split considerations, Mitsubishi Electric RCE

[R3-110] R3-161805, CP/UP separation for NR, Deutsche Telekom, AT&T, SK-Telecom, Intel, CMCC, Telecom Italia

[R3-111] R3-161809, Analysis of migration paths towards RAN for new RAT, CMCC

[R3-112] R3-161810, Discussion of function split between CU/DU, CMCC

[R3-113] R3-161811, Architectural aspect of split options 3/5/7, CMCC

[R3-114] R3-161812, Text proposal for TP for split options architecture, CMCC

[R3-115] R3-161813, Transport requirement for CU&DU functional splits options, CMCC

[R3-116] R3-161824, Selection of Split options between Central-Unit and Distributed-Unit, NTT DOCOMO, INC.

[R3-117] R3-161825, Discussion on SCG split bearer, NTT DOCOMO INC.

[R3-118] R3-161832, Considerations on QoS aspects for NR, Intel Corporation

[R3-119] R3-161834, Tight Interworking between LTE and New RAT, LG Electronics Inc.

[R3-120] R3-161837, Specification aspects for RAN functional split, LG Electronics Inc.

[R3-121] R3-161838, Discussion on NR interface functions, LG Electronics Inc.

[R3-122] R3-161839, UE centric operation and mobility for NR, HUAWEI TECHNOLOGIES Co. Ltd.

[R3-123] R3-161840, Further study of Specifying RAN interface between central and distributed units for NR, NTT DOCOMO INC.

[R3-124] R3-161858, NR function for Data Connectivity Request, Nokia, Alcatel-Lucent Shanghai Bell 

[R3-125] R3-161860, NR function for In-band Path Switch , Nokia, Alcatel-Lucent Shanghai Bell 

[R3-126] R3-161861, Solution for Selection of Network Slice and CN entity, Nokia, Alcatel-Lucent Shanghai Bell, Samsung, ZTE, CATT

[R3-127] R3-161864, Content Aware QoS framework and NG1 impact, Nokia, Alcatel-Lucent Shanghai Bell

[R3-128] R3-161866, Splitting Key Principles for RAN-CN interface, Nokia, Alcatel-Lucent Shanghai Bell 

[R3-129] R3-161867, Key Principles for NG1 Application Protocol, Nokia, Alcatel-Lucent Shanghai Bell 

[R3-130] R3-161868, Paging and Mobility in Inactive Mode, Nokia, Alcatel-Lucent Shanghai Bell 

[R3-131] R3-161875, Status of NextGen study in SA2, Nokia, CMCC

[R3-132] R3-161886, On the use of the term "NR RAN" in RAN (WG3) discussions, Ericsson

[R3-133] R3-161887, Functions for URLLC, Ericsson

[R3-134] R3-161888, Principles of Network Slicing for 5G, Ericsson

[R3-135] R3-161889, Network Slice Selection for 5G, Ericsson

[R3-136] R3-161890, Optimised RAN-CN interface design, Ericsson

[R3-137] R3-161891, RAN-CN interface procedures per connectivity scenario, Ericsson

[R3-138] R3-161892, Procedures analysis for the NG1 interface, Ericsson

[R3-139] R3-161893, Mobility between LTE and NR for inactive UEs, Ericsson

[R3-140] R3-161894, Consequences from discussions on RP-161266 at TSG#72, Ericsson

[R3-141] R3-161895, New RAN Roll Out Scenarios, Ericsson

[R3-142] R3-161896, On RAN paging with CN assistance, Ericsson

[R3-143] R3-161897, Tight NR/LTE interworking and stand-alone NR access, Ericsson

[R3-144] R3-161898, RAN architecture scenarios requiring flexible design, Ericsson

[R3-145] R3-161899, Transport Network Topologies, Ericsson

[R3-146] R3-161900, RAN Architecture and Specification Aspects, Ericsson

[R3-147] R3-161901, Clarifications on fronthaul bitrate requirements, Ericsson

[R3-148] R3-161902, Automatic base station relations in NR, Ericsson

[R3-149] R3-161929, Consideration for network slice selection, LG Electronics Inc.

[R3-150] R3-161931, Discussion on functionality considering RRC-Inactive state, LG Electronics Inc.

[R3-151] R3-161939, NR RRC inactive state principles, Qualcomm Incorporated

[R3-152] R3-161940, NR Mobility Procedure, Qualcomm Incorporated

[R3-153] R3-161943, Response to R3-161696, Ericsson LM

[R3-154] R3-161944, Response to R3-161774, Ericsson LM

[R3-155] R3-161945, Response to R3-161805 and R3-161574, IAESI, Fairspectrum

[R3-156] R3-161947, Response to contributions R3-161805 and R3-161574, IAESI, Thales, Fairspectrum

[R3-157] R3-161948, Clarification on the use cases for relay scenarios, KDDI, Mitsubishi Electric

[R3-158] R3-161961, [DRAFT] Reply LS on the study of the management of RAN virtualized network functions (To: SA5; Cc: SA), Intel Corporation

[R3-159] R3-161962, TR 38.801, New Radio Access Technology: Radio Access Architecture and Interfaces, v0.4.0, NTT DOCOMO

[R3-160] R3-161963, [DRAFT] [LSout to SA2 on interface naming (To: SA2)], Samsung

[R3-161] R3-161964, [TP based on Fig 2 of R3-161594], ZTE

[R3-162] R3-161965, [DRAFT] [LS to RAN to clarify the requirements for CP/UP (To: RAN)], ZTE

[R3-163] R3-161966, Deployment options for NR and eLTE, Nokia, Alcatel-Lucent Shanghai Bell

[R3-164] R3-161967, RAN-CN Interface Analysis, QUALCOMM CDMA Technologies

[R3-165] R3-161972, On the use of the term "NR RAN" in RAN (WG3) discussions, Ericsson

[R3-166] R3-161973, 5G access – a heterogeneous deployment scenario , IAESI, Thales, Fairspectrum, VTT

[R3-167] R3-161974, TP on IRAT HO for 5G, Ericsson

[R3-168] R3-161975, Refinement of NR RAN functions, Huawei

[R3-169] R3-161976, TP on URLLC, Ericsson

[R3-170] R3-161977, Network Slicing: A Holistic Approach, NEC

[R3-171] R3-161978, Key principles for Support of Network Slicing in RAN, Huawei

[R3-172] R3-161979, TP for Network Slice election and CN entity selection, Nokia, Alcatel-Lucent Shanghai Bell

[R3-173] R3-161980, Resource Isolation for RAN Part of Network Slice, Qualcomm

[R3-174] R3-161995, WLAN/NR interworking, Intel Corporation

[R3-175] R3-161997, Considerations on wireless relay scenarios, CATT

[R3-176] R3-161998, Automatic base station relations in NR, Ericsson

[R3-177] R3-161999, AT&T Views on 5G Architecture Evolution, AT&T

[R3-178] R3-162000, Migration path towards NR with EPC, NTT DOCOMO, INC.

[R3-179] R3-162001, Analysis of migration paths towards RAN for new RAT, CMCC

[R3-180] R3-162002, RAN functional split: intra PHY, Intel Corporation

[R3-181] R3-162003, Consideration on RAN function split between CU and DU, CATT

[R3-182] R3-162004, Preferred NR Functional Splits and Considerations, AT&T

[R3-183] R3-162005, Transport requirement for CU&DU functional splits options, CMCC

[R3-184] R3-162006, Clarifications on fronthaul bitrate requirements, Ericsson

[R3-185] R3-162007, Consideration on the deployment of function split, Samsung

[R3-186] R3-162010, Discussion on NR interface functions, LG Electronics Inc.

[R3-187] R3-162011, TP for UP-CP separation, Ericsson

[R3-188] R3-162031, Realization of Network Functions, Intel Corporation

[R3-189] R3-162032, Mobility between LTE and NR for inactive UEs, Ericsson

[R3-190] R3-162034, NR function for Data Connectivity Request, Nokia, Alcatel-Lucent Shanghai Bell 

[R3-191] R3-162035, Key principle for horizontal intra-RAT interfaces, Huawei

[R3-192] R3-162036, Generic slice selection, Nokia

[R3-193] R3-162037, General considerations for LTE-NR tight interworking, Nokia, Alcatel-Lucent Shanghai Bell

[R3-194] R3-162039, NR discussion status in RAN3#93 and way forward, NEC

[R3-195] R3-162048, TP on IRAT HO for 5G, Ericsson

[R3-196] R3-162049, TP on URLLC, Ericsson

[R3-197] R3-162050, Network Slicing: A Holistic Approach, NEC

[R3-198] R3-162051, Consideration on RAN function split between CU and DU, CATT

[R3-199] R3-162053, Network Slicing: A Holistic Approach, NEC

[R3-200] R3-162054, RAN-CN Interface Analysis, QUALCOMM CDMA Technologies

[R3-201] R3-162056, Migration path towards NR with EPC, NTT DOCOMO, INC.

[R3-202] R3-162057, AT&T Views on 5G Architecture Evolution, AT&T

[R3-203] R3-162058, Analysis of migration paths towards RAN for new RAT, CMCC

[R3-204] R3-162059, Key principle for horizontal intra-RAT interfaces, Huawei

[R3-205] R3-162060, General considerations for LTE-NR tight interworking, Nokia, Alcatel-Lucent Shanghai Bell

[R3-206] R3-162062, RAN functional split: intra PHY, Intel Corporation

[R3-207] R3-162063, Text Proposal: Justification and Description with detail of Option 2 and 3, AT&T

[R3-208] R3-162065, Realization of Network Functions, Intel Corporation

[R3-209] R3-162069, [DRAFT] Reply LS on the study of the management of RAN virtualized network functions (To: SA5; Cc: SA), Intel Corporation
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[R3-212] R3-162661, RRC signaling between CU and DU, LG Electronics Inc.

[R3-213] R3-162662, TP for RRC signaling between CU and DU, LG Electronics Inc.

[R3-214] R3-162675, Discussion on support of network slicing in RAN, LG Electronics Inc.

[R3-215] R3-162676, Text proposal on RAN selection of CN entity, LG Electronics Inc.

[R3-216] R3-162677, Further consideration on RAN internal interface Xn, LG Electronics Inc.
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[R3-218] R3-162679, Consideration on inter gNB mobility without CN type change, LG Electronics Inc.
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