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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

	75
	WI/SI started
	RP-170732
	0%
	June 18
	0%
	December 18

	76
	RP-171412
	RP-171427
	10%
	June 18
	0%
	December 18

	77
	RP-171929
	
	20%
	June 18
	0%
	December 18

	
	
	
	
	
	
	


1.2
Status at this TSG meeting
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


40%







RAN4 Perf. part:

0%








RAN6 Perf. part:

XXX%








RAN5 Testing part:

XXX%








SI:



XXX%

per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

50%










RAN WG2:

30%










RAN WG3:

40%










RAN WG4:

40%










RAN WG5:

XXX%











RAN WG6:

XXX%
additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:






which is:
RAN #XX

The Core part WI is planned to be 100% complete in:


June 18

which is:
RAN #80

The Performance part WI is planned to be 100% complete in:
December 18
which is:
RAN #82

The Testing part WI is planned to be 100% complete in:




which is:
RAN #XX

additional comments:




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?
	Yes


additional explanations/motivations for the time budget changes in the attached Excel table:
A larger RAN2 TU allocation (increased from 2 to 3 TUs per meeting) would be beneficial to ensure successful completion and to meet a significant need for coordination between working groups for e.g. the EDT feature.
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#90bis
RAN1#90bis discussed reduced system acquisition time and made the following agreements:

· Additional assumptions that can be used for evaluation of improved cell search and/or system information acquisition performance for UEs with apriori information (on top of the assumptions for evaluation of reduced system acquisition time already agreed in R1-1706583):
· Carrier and cell are assumed to be known to the UE.

· The system information is assumed to be unchanged.

· UE power consumption model from the power saving signal evaluation assumptions in R1-1714992
· RTC timing drift model from the power saving signal evaluation assumptions in R1-1714992
· Scenarios B and C from the power saving signal evaluation assumptions in R1-1714992
· Further scenario D: 4-hour Power Saving Mode (PSM)

· Additional evaluation metrics that should be reported if the proponent of a proposed solution think they are relevant and significantly impacted by the proposed solution (on top of the metrics listed in R1-1706583):
· Performance impact on legacy UEs

· UE power consumption impact

· Inter-cell interference sensitivity

· Additional assumptions that are used in the evaluation should be declared.

RAN1#90bis discussed early data transmission during random access and made the following agreements:
· From RAN1 point of view, it is feasible to support early UL data transmission in Msg3 from a BL/CE UE using some TBS value(s) from the TBS range specified for BL/CE UEs in Rel-13 with a maximum total TBS of 1000 bits.
· Note: For Msg3 for Rel-13 BL/CE UEs, the maximum total TBS is 712 bits in CE mode A and 328 bits in CE mode B.
· FFS if and how there will also be a larger supported maximum total TBS (than 1000 bits)
· The detailed value(s) should consider the payload size of early data packets from RAN2.

· From RAN1 perspective, the physical layer design will assume eNB is not required to always provide a grant of a larger TBS for Msg3 and can decide to just provide a grant corresponding to Rel-13 Msg3 TBS instead.

· An LS (covering LTE-MTC and NB-IoT) was sent to RAN2 in R1-1719103 capturing the above agreements and asking RAN2 to provide input on what TBS range is needed for the payload sizes considered by RAN2
RAN1#90bis discussed downlink channel power efficiency and made the following agreements:

· Working assumption:
· For idle mode,

· In specifying a power saving physical signal to indicate whether the UE needs to decode subsequent physical channel(s) for idle mode paging, select a candidate among the following power saving physical signals:
· ‘Wake-up signal or DTX’ with new periodic sync signal
· ‘Wake-up signal or DTX’ without new periodic sync signal
· Study till the next meeting how to ensure sufficient sync performance.
· Consider potential synergies with the WI objective on Reduced system acquisition time.
· Consider impacts from mobility.
· An LS (covering LTE-MTC and NB-IoT) was sent to RAN2 in R1-1719207 capturing the above agreements and asking RAN2 to provide input on the feasibility of UE groups for WUS and the feasibility of WUS applying to more than one PO in a PTW for eDRX case for BL/CE UEs
RAN1#90bis discussed uplink HARQ-ACK feedback and made the following agreements:

· Early termination of PUSCH transmission is supported at least in FD-FDD and TDD by the following:

· MPDCCH for UL grant for scheduling new UL data

· MPDCCH for explicit HARQ-ACK feedback

· For explicit HARQ-ACK feedback for early termination of MPDCCH monitoring:
· Explicit HARQ-ACK feedback for a single UE is carried in a DCI with the same DCI size as DCI format 6-0A/B. The DCI is carried on MPDCCH in UE-specific search space.
· For explicit HARQ-ACK feedback for early termination of PUSCH transmission:
· Explicit HARQ-ACK feedback for a single UE is carried in a DCI with the same DCI size as DCI format 6-0A/B. The DCI is carried on MPDCCH in UE-specific search space.
· FFS: Explicit HARQ-ACK feedback for multiple UEs is carried in a DCI
· An LS capturing above agreements was sent to RAN2 in R1-1719206
RAN1#90bis discussed increased PDSCH spectral efficiency and made the following agreements:

· RAN1 to design a solution to configure a UE with CSI reference resource comprising more than one subframe and 64QAM simultaneously.

· RAN1 to discuss the detailed solutions among the following options, where other options are not precluded:

· Option A: For csi-NumRepetitionCE-r13 > 1, the UE assumes a CSI reference resource of 1 for 64QAM and csi-NumRepetitionCE-r13 > 1 for other modulation schemes.

· Option B: Redesign CQI table to have a more even spread of SNR values.

RAN1#90bis discussed increased PUSCH spectral efficiency and made the following agreements:

· Sub-PRB shall be supported at least in CE Mode B

· Working assumption: Sub-PRB shall be supported in CE Mode A.

· RAN1 will prioritize optimization of Sub-PRB for CE Mode B over optimization of Sub-PRB for CE Mode A.

· For Sub-PRB, the maximum total number of (valid) subframes of transmission is:

· 32 subframes for CE Mode A

· 2048 subframes for CE Mode B

· FFS: Supported transport block sizes and numbers of repetitions (for each supported CE Mode)

· Sub-PRB rate matching is performed across a resource unit (RU) spanning multiple subframes

· The RU length depends on number of subcarriers in the Sub-PRB allocation

· FFS: RE mapping

· FFS: whether more than one RU is allocated per transport block

· For Sub-PRB, increasing DMRS shall not be supported

· For Sub-PRB allocation in connected mode,

· The Sub-PRB feature is configured/enabled by RRC signaling

· The Sub-PRB resource allocation shall be signaled by DCI

· FFS: Support of Sub-PRB allocation in Msg3

· When the Sub-PRB feature is configured/enabled in connected mode in CE mode B,

· DCI format 6-0B shall support both sub-PRB allocation and allocation of at least 1 PRB.

· Sub-PRB allocation shall support a maximum TBS of at least [504] bits.

RAN1#91
RAN1#91 discussed reduced system acquisition time and made the following agreements:

· In evaluating improved cell search and/or system information acquisition performance for UEs with apriori information, the following are considered based on the agreed scenarios (B, C, and D)

· Synchronization signal 

· Periodicity, duration, power boosting, bandwidth, and resource usage

· UE complexity impact, UE memory, and DSP complexity

· Combining of synchronization signals

RAN1#91 discussed early data transmission during random access and made the following agreements:
· Maximum TBS for early data transmission in Msg3 is 1000 bits for PRACH CE levels 0 and 1 and 936 bits for PRACH CE levels 2 and 3

· Ask RAN2 whether one reserved bit in MAC RAR can be used for EDT feature

· An LS (covering LTE-MTC and NB-IoT) was sent to RAN2 in R1-1721255 indicating RAN1 will select from Rel-13 PUSCH TBS values and asking RAN2 how many TBS values are needed.

RAN1#91 discussed downlink channel power efficiency and made the following agreements:

· At least in a UE’s DRX cycle, one WUS informs UE whether to monitor the PO in a single DRX cycle

· Working assumption: At least in a UE’s DRX cycle, how the UE knows the WUS time location, is:
· A WUS has a time location which is configurable with respect to the associated PO(s) location(s)

· There is at least one WUS parameter determined by at least SI for at least IDLE_MODE UE.

· The [maximum] WUS length in a cell is configurable

· Further study the benefits of potential diversity methods in WUS design

· Further study the benefits of potential inter-cell interference randomization methods in WUS design

· An LS capturing the above agreements was sent to RAN2 in R1-1721282
RAN1#91 discussed uplink HARQ-ACK feedback and made the following agreements:

· For the explicit HARQ-ACK feedback signaling,

· For CE mode A, unused state(s) in the “resource assignment” field in DCI format 6-0A is used to indicate explicit HARQ-ACK feedback for a single UE.

· FFS: If other fields are set to predetermined values

· For CE mode B, unused state(s) in the “MCS” field in DCI format 6-0B is used to indicate explicit HARQ-ACK feedback for a single UE.

· FFS: If other fields are set to predetermined values

· Working assumption:

· One unused DCI state in each CE mode is used for indicating:
· Early termination of MPDCCH monitoring and early termination of any ongoing PUSCH transmission
· Another unused DCI state in each CE mode is used for indicating:
· Early termination of any ongoing PUSCH transmission (without early termination of MPDCCH monitoring)
· It can be left up to RAN2 whether the new feedback signaling should also be used for termination of MPDCCH monitoring not related to UL HARQ (re)transmissions (e.g. MPDCCH monitoring related to DL transmissions).
· An LS was sent to RAN2 in R1-1721254 asking for feedback on the above working assumption.
RAN1#91 discussed increased PDSCH spectral efficiency and made the following agreements:

· Working assumption:

· When a UE is configured both with 64QAM and csi-NumRepetitionCE-r13 > 1,

· A single CQI table covers the range from QPSK with 32 times repetition up to 64QAM without repetition

· eNodeB can optionally configure the UE to use the option B CQI table at least for 64QAM capable UE irrespective of whether 64QAM is configured or not

RAN1#91 discussed increased PUSCH spectral efficiency and made the following agreements:

· For Sub-PRB allocation, only the following are supported: 

· 6 subcarriers with SC-FDMA QPSK modulation, at least for CE Mode A

· FFS: CE Mode B

· 3 subcarriers with SC-FDMA QPSK modulation

· 3 subcarriers with SC-FDMA Pi/2 BPSK modulation 

· The Pi/2 rotation is performed across SC-FDMA symbols

· Use only 2 adjacent subcarriers out of the 3 allocated subcarriers with DFT-spread of length 2

· FFS: which 2 subcarriers out of the 3 allocated subcarriers are used

· Working assumption: The 2 used subcarriers shall be fixed per cell in specification

· FFS: semi-statically configured 

· FFS: Frequency hopping case

· An LS capturing the above agreements was sent to RAN4 in R1-1721283
· Confirm RAN1#90bis working assumption: Sub-PRB shall be supported in CE Mode A.

· RAN1 will prioritize optimization of Sub-PRB for CE Mode B over optimization of Sub-PRB for CE Mode A.

· When the Sub-PRB feature is used,

· Mapping one TB to 1 RU shall be supported at least for CE Mode A

· Mapping one TB to a maximum of [FFS:2 or 4] resource units (RUs) shall be supported

· Sub-PRB allocation shall support a maximum TBS of 1000 bits for CE Mode A and 936 bits for CE Mode B

· Maximum TBS within a single RU is FFS

· UCI Piggybacking on PUSCH with sub-PRB allocation is not supported.

· FFS: which UL channel is dropped

RAN2#99bis
RAN2#99bis discussed system acquisition time reduction (jointly with NB-IoT) and made the following agreements:

· Indicate in MIB whether there has been or not a system information change for a certain period of time.
· It is FFS how such period of time is provided.
· The indication in MIB is provided with 1 bit.
· The indication for EAB is FFS.
RAN2#99bis discussed early data transmission (jointly with NB-IoT) and made the following agreements:

· PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.

· For CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. For UP solution it is FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size.

· It is FFS if there is a need to introduce an authorization mechanism.

· Maximum possible grant size for Msg3 is broadcast per CE. It is FFS if the UE indicates the grant size it needs for Msg3 via PRACH partitioning.

· Send an LS to RAN1 with the agreements we have from this meeting and indicate that we assume that the legacy TBS table for PUSCH transmission is used for EDT.

· An LS (covering LTE-MTC and NB-IoT) on Msg3 TB sizes and RAR UL grant formats was sent to RAN1 in R2-1711977.
· Msg4 decides whether the UE goes to RRC connected mode or RRC idle mode. The content of Msg4 for EDT is FFS.

· The intention to use EDT is for data, i.e. not for NAS signalling.

· Send an LS to RAN3/SA2/CT1 whether any of the following parameters which are included in Msg5 in legacy procedure should be included in Msg3 for EDT: selectedPLMN-Identity, registeredMME, gummei-Type, attachWithoutPDN-Connectivity, up-CIoT-EPS-Optimisation, cp-CIoT-EPS-Optimisation, dcn-ID.

· An LS (covering LTE-MTC and NB-IoT) on Msg3 contents and security aspects was sent to RAN3, SA2, SA3 and CT1 in R2-1711978.

· RAN2 assumes that S-TMSI for CP, and resumeID and shortResumeMAC-I for UP solutions  are sufficient to identify UE at the MME and eNB respectively. We will provide this assumption in an LS.to RAN3, SA2, SA3, CT1.

· For CP solution, NAS PDU for data is encapsulated in the RRC message sent in Msg3 and transmitted as CCCH SDU.

· For UP solution SRB0 is used to transmit the RRC message in Msg3.

· For UP solution, CCCH (RRC message) and DTCH (UP data) are multiplexed in MAC in Msg3.

· For UP, AS security is resumed before transmitting Msg3, and data transmitted in Msg3 is protected by AS security.

· For CP solution, NAS PDU data in the DL can be optionally encapsulated in the RRC message sent in Msg4 and transmitted as CCCH SDU.

· For UP solution, DL data can be optionally multiplexed in MAC, i.e. DCCH (RRC message(s)) and DTCH (UP data) in Msg4.

· FFS: For UP solution: case for pinned connection, i.e. CCCH (RRCConnectionResumeReq) + DCCH (NAS PDU via pinned connection)

· Email discussions:

· Email discussion on the details for EDT indication via PRACH pool partitioning, e.g., preamble/time/frequency/carrier domain (Ericsson)
· The outcome of the email discussion was summarized in R2-1713057
· Email discussion on the AS/NAS interaction and the possible impact on RAN3 related aspects with the intention to send an LS to RAN3 from this meeting if issues are identified (MediaTek)

· The outcome of the email discussion was summarized in R2-1712076
· The LS to RAN3 was sent in R2-1712077
· Email discussion on whether new RRC messages are introduced or existing RRC messages are extended to provide the required signalling for EDT (Huawei)

· The outcome of the email discussion was summarized in R2-1713182
· Running CRs:

· 36.321 CRs for LTE-MTC (Intel) and NB-IoT (Ericsson)

· 36.331 CRs for LTE-MTC (Qualcomm) and NB-IoT (Huawei)

RAN2#99bis discussed downlink channel power efficiency (jointly with NB-IoT) and made the following agreements:

· Email discussion:

· Email discussion on wake-up signal addressing answers to RAN1 questions and RAN2 solutions for idle mode (Huawei)

· The outcome of the email discussion was summarized in R2-1713186
RAN2#99bis discussed relaxed monitoring for cell reselection (jointly with NB-IoT) and made following agreements:

· Working assumption (change only if blocking problems are found): The UE dynamically determines whether to apply relaxed monitoring by change in serving cell RSRP

· If there are configuration parameters for the dynamic determination whether to apply relaxed monitoring, those are provided by means of system information.

· The functionality of Sintrasearch and Sinterseach is assumed as today, and “relaxed monitoring” is applicable when the UE is below Sintrasearch or Sintersearch thresholds respectively, if configured. 

· UEs that apply “relaxed monitoring” need to perform neighbour cell measurements on a slow time scale, regardless if the UE considers itself to be stationary. An intention is that this shall not make it worse for any case w.r.t. power consumption. 

· It is FFS what is the slow time scale and whether it is same or different for different UEs. 

· UE either applies for neighbour cell measurements “normal mobility requirements” or “relaxed monitoring requirements”.

· It is FFS if and how UE is Authorized to/Configured to use relaxed monitoring (at all). 

· An LS capturing the agreements (covering LTE-MTC and NB-IoT) was sent to RAN4 in R2-1711897
· Email discussion:

· Email discussion on relaxed monitoring, FFSs and Stage-3 details (Ericsson)

· The outcome of the email discussion was summarized in R2-1713010
RAN2#100
RAN2#100 discussed system acquisition time reduction (jointly with NB-IoT) and made the following agreements:

· RAN2 confirms that SIB1-BR accumulation across SIB1-BR modification period is possible since it has been introduced in Rel-13, and it is left to UE implementation.

· RAN2 confirms that SI message accumulation across SI windows and modification period is possible since it has been introduced in Rel-13, and it is left to UE implementation.
· An LS capturing RAN2#99bis and RAN2#100 agreements was sent to RAN1 and RAN4 in R2-1714015
RAN2#100 discussed early data transmission (jointly with NB-IoT) and made the following agreements:

· The UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.

· PRACH partitioning for EDT indication is configured per enhanced coverage level.

· Working assumption: Support for segmentation for this case is not prioritized.

· Working assumption: PRACH resource partitioning is not supported to indicate the intended data size other than legacy or maximum TBS broadcast per CE.

· FFS how to address the padding issue in Msg3.

· UE category is not indicated in Msg1.

· For EDT indication, PRACH resources can be configured as in legacy eMTC or NB-IoT with respect to physical layer resources, preambles/subcarriers.

· PRACH resource pool, i.e. physical layer resources, preambles/subcarriers, for EDT indication is separate from PRACH resource pool for legacy RACH procedure.
· For CP solution:
· None of the parameters currently provided in Msg5 are included in Msg3 for EDT.

· UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.

· UE shall perform access barring check before initiating EDT.

· FFS whether changes to T300 and mac-contentionResolutionTimer are needed.

· New RRC message is introduced for Msg3.

· New RRC message is introduced for Msg4 in case network sends the UE to idle mode.

· UE supporting EDT shall support both UL and DL EDT.

· Msg4, which is agreed to be introduced as the new RRC message, optionally includes a NAS PDU, extendedWaitTime, redirectedCarrierInfo and for eMTC idleModeMobilityControlInfo. No need to include extendedWaitTime-CPdata in this case.

· FFS whether releaseCause is included in the new Msg4.

· UE is in RRC_IDLE when receiving the new Msg4 and it does not transit to RRC_CONNECTED.

· When the UE receives the new Msg4, the UE forwards the DL NAS PDU, if any, to upper layers, follows the legacy behavior based on included IEs, and indicates the completion of the procedure to the upper layers.

· Legacy RRCConnectionSetup message is used when the network wants the UE to move to RRC_CONNECTED. The UE assumes that UL data transmission was successful, i.e. up to MME.

· In EDT, it is possible for the UE to receive RRCConnectionReject message in response to the new Msg3.

· Legacy RRCConnectionSetupComplete is used when the network wants the UE to move to RRC_CONNECTED. NAS container in RRCConnectionSetupComplete message may be sent empty. FFS if this is possible from ASN.1 standpoint.

· For UP solution:
· UE supporting EDT shall support both UL and DL EDT.

· The UE shall have NCC prior to indicating EDT.

· resumeID, shortResumeMAC-I, and resumeCause are included in Msg3 for EDT.

· None of the parameters currently provided in MSG5 are included in Msg3 for EDT.

· UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.

· UE shall perform access barring check before initiating EDT.

· UE shall restore the UE context, reactivate security, and re-establish/resume all SRBs/DRBs. The UE shall derive new keys based on the NCC provided in the previous connection. It is FFS in which message NCC is provided in the previous connection. The FFS is pending SA3 feedback.

· Legacy RRCConnectionResumeRequest message is used in Msg3.

· Legacy RRCConnectionRelease message with suspend is extended to include NCC in Msg4 when the network wants the UE to move to RRC_IDLE.
· Email discussions:

· Email discussion on how to address the padding issue in Msg3 (Ericsson)

· Email discussion to progress the running 36.331 CR for LTE-MTC (Qualcomm)

· Email discussion to progress the running 36.321 CR for LTE-MTC (Intel)

RAN2#100 discussed downlink channel power efficiency (jointly with NB-IoT) and made the following agreements:

· It is FFS if the use of wake-up signal for paging is enabled/disabled via system information in NB-IoT. Also in MTC if enabling/disabling is agreed in RAN1.

· RAN2 could not agree on the feasibility to apply one wake-up signal to multiple POs in a PTW. It would need further discussions to reach an agreement in R2.

· An LS capturing the following agreement (for LTE-MTC and NB-IoT) was sent to RAN1 in R2-1714008
· From RAN2 perspective, it is feasible to configure the WUS to be applied to a group of UEs associated to one PO. It should be noted that some companies have raised concerns about the benefit and added complexity.

RAN2#100 discussed relaxed monitoring for cell reselection (jointly with NB-IoT) and made following agreements:

· Relaxed Monitoring Requirements for neighbour cell detection and measurements are applied when the following condition apply Srxlev.Ref - Srxlev < Srxlev.Delta. Otherwise the UE perform neighbour cell detection and measurements according to current requirements. 

· The UE sets Srxlev.Ref = Srxlev when a new serving cell has been selected or reselected to. 

· When the UE applies relaxed monitoring, there will be periodic triggering of neighbor cell detection and measurements, and the period is hardcoded to 24h

· The RSRP delta value range is {dB6, dB9, dB12, dB15} dB with default 6 dB

· All UEs capable of relaxed monitoring can apply it in cells where it is configured by broadcast signalling.
· Relaxed monitoring applies to both intra-frequency and inter-frequency.
· Introduce relaxed monitoring for UE that are Cat M1 M2 or are capable of CE.

· We expect MTC solution to be identical to the NB-IoT solution, so no specific MTC CRs are needed at this meeting.
RAN3#97bis
Nothing to report

RAN3#98
RAN3#98 discussed early data transmission (jointly with NB-IoT) and made the following agreements:

· For CP solution, transmit the UL Data received in Msg3 towards the MME via S1AP: Initial UE Message.
· For UP solution, S1AP: UE Context Resume procedure will be triggered upon receiving msg3.

· It is FFS how does the MME inform the eNB whether the MME prefers/requires the UE to stay connected afterwards.
· An LS capturing the above agreements for NB-IoT was sent to RAN in R3-175016
RAN4#84bis
RAN4#84bis discussed SI acquisition time reduction and made the following agreements:

· Agreements on specification impacts (from agreed WF i in R4-1711626):

· Core part impacted by SI requirements

· CGI reading delay requirements
· Test case impacted by SI requirements

· Cell reselection
· RRC re-establishment
· Handover
· RRC redirection
· Agreements on MIB acquisition (from agreed WF i in R4-1711626):

· Companies are encouraged to investigate MIB acquisition time performance with enhanced MIB decoding

· Simulation assumption: R4-1708687, “WF on Reduced MIB Acquisition Time for efeMTC”, Ericsson, Qualcomm.

· Example of enhanced MIB decoding: R1-152190, “PBCH repetition for MTC”, Ericsson.

· Combining of MIB across consecutive MIB TTIs

· Agreements on SIB acquisition (from agreed WF i in R4-1711626):

· RAN4 will define new TSI for Rel-15 BL/CE UE with the assumption that UE can accumulate PDSCH for SIB1/SIB2 within BCCH modification period.

· TSI defines the time required for receiving all the relevant system information

· UE can assume that BS does not change the SIB1/SIB2 contents within the BCCH modification period.

· Companies are encouraged to investigate SIB1/SIB2 acquisition time performance with the assumption above

· Simulation assumption: R4-1709004, “Way forward on SI acquisition time improvement for eFeMTC”

RAN4#84bis discussed RRM impacts from higher UE velocity and made the following agreements:

· Channel model/speed: ETU at 120 km/hr at 2 GHz

· Investigate RSRP/RSRQ accuracies using the above channel model

· Assume existing RSRP/RSRQ L1 periods of Cat M1/M2

· Need for investigation of the cell detection is FFS; based on outcome of RSRP/RSRQ studies

· RSRP/RSRQ performance simulation assumptions in R4-1711932 agreed with the following modification:
· Doppler spread = 220 Hz
RAN4#84bis discussed RRM impacts from frequency-domain CRS muting and made the following agreements:

· Cat M1/M2 in CE Mode A: 

· Warmup period before active time of DRX (e.g. DRX ON, MIB, paging, SIBx etc): 

· 1 DL subframe 

· Cool down period before active time of DRX: 

· 0 DL subframe 

· Cat M1/M2 in CE Mode B: 

· Warmup period before active time of DRX (e.g. DRX ON, MIB, paging, SIBx etc): 

· TBD DL subframe 

· Cool down period before active time of DRX: 

· 0 DL subframe 

· CRS transmission in the center of cell BW for Cat M2:

· X central PRBs containing CRS are always transmitted

· Analyze value of X by taking into account:

· UE implementation aspects and

· System impact.

· Band scanning/initial cell search for Cat M1/M2:

· CRS Light up configuration: 

· CRS transmission over Y central PRBs within the cell BW in N subframe(s) once every M subframes 

· Y = FFS. Potential value of Y = full BW, other values are not precluded.

· N = 1

· M = FFS. Potential value of M = 5, 10 and 20 (one value will be selected based on investigation). 

· Investigate M and Y based on UE implementation and 

· System impact.

· Need of pre-provisioning of EARFCN of carrier with CRS muting is FFS
RAN4#85
RAN4#85 discussed the new lower UE power class (PC6) and made the following agreements:

· Agreements from agreed WF i in R4-1713980:

· For CAT-M2 PC6 MTC, MPR result integration with E/// (R4-1713081) and QC result (R4-1713579) is proposed to take following factors:
1) MPR table need to consider the NB index allocation in different system bandwidth
2) The length of the continuous PRB need to follow the RAN1 spec: The continuous length of the PRB acc. to 36.212 (5.3.3.1.10), 36.213 (8.1, 8.1.5, 8.1.5.1) is [1, 2, 3 4, 5 6, 9, 12, 15,18, 24]
3) RBstart is indexed within the allocated NB bandwidth.
· For CAT-M2 PC6 eMTC, MPR CR will be provided next meeting
· For CAT-M1 PC6 eMTC, MPR table for low output power CAT-M1 will be proposed next meeting.
· No A-MPR needed for PC6 CAT-M1 device with current supported frequency band. The frequency band is below (acc. to 36.101 V15.0.0):
· UE category M1 and M2 is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 18, 19, 20, 21, 25, 26, 27, 28, 31, 66, 71, 72 and 74 in both half duplex FDD mode and full-duplex FDD mode, and in bands 39, 40 and 41 in TDD mode.

· No A-MPR needed for PC6 CAT-M2 device with current supported frequency band except NS_07, NS_15, NS_07, NS_15 need further investigation.
· UE category M1 and M2 is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 18, 19, 20, 21, 25, 26, 27, 28, 31, 66, 71, 72 and 74 in both half duplex FDD mode and full-duplex FDD mode, and in bands 39, 40 and 41 in TDD mode. 

RAN4#85 discussed SI acquisition time reduction and made the following agreements:

· In principle, for Rel-15 BL/CE UE with CE Mode B requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to use the same term to refer to the system information acquisition time TSI or TSI-EUTRA-M1-CEModeB, but set a shorter value in the corresponding test cases. 

· NOTE: More checking of the term is needed case by case

· Send LS response to RAN1/RAN2 where RAN4 concluded the cross-TTI MIB decoder and SIB accumulation across SI window is beneficial to improve the SI reading performance.
· An LS was sent to RAN1 and RAN2 in R4-1713855
RAN4#85 discussed RRM impacts from higher UE velocity and made the following agreements (from agreed WF in R4-1713854):

· Intra-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under non-DRX for gap pattern ID#0 are reused under high velocity (up to 220 Hz Doppler spread).
· RAN4 shall study the corresponding requirements under DRX for next meeting (RAN4#86).
· UEs under high-velocity shall identify and measure cells on both serving and non-serving carriers.
· FFS optimization of gap sharing allocation for high-velocity UE

· FFS whether it beneficial to inform UEs about high velocity operation in a cell.
RAN4#85 discussed RRM impacts from frequency-domain CRS muting and made the following agreements:

· Agreements on initial cell acquisition (from agreed WF i in R4-1713854):
· Pre-provisioning of EARFCN isCRS transmissions are switched ON over full BW in 1 DL subframe
· Option 1: every 20 ms
· Option 2: every 10 ms
· RAN4 found it beneficial for eMTC UE to have pre-provisioning of EARFCN for eMTC cell to facilitate initial cell search
· beneficial irrespective of CRS muting but benefit is bigger when CRS is muted in the cell
· Agreements on warm-up period (from agreed WF i in R4-1713854):
· Warm up period for UEs in CEModeB is defined as 1 DL subframe.
· Agreements on CRS transmission BW for Cat-M2 in center frequency (from agreed WF i in R4-1713854):
· Option 1:
· CRS transmission BW in the center frequency and corresponding UE timing requirements are defined as follows:
	CRS transmission BW in the center frequency
	CRS transmissions BW within UE BW in warm-up subframes [RB]
	UE Doppler frequency (V)
	Timing error (Te_)

	6 RBs
	24
	V < 220 Hz 
	24*Ts

	24 RBs
	24
	V ≥ 220 Hz
	12*Ts


· Option 2:
· 6  RB for eMTC cell that supports only CEModeA UE
· 24  RB for eMTC cell that supports both CEModeA and CEModeB UE
· Option 3:
· 12 RB
· Other options are not precluded.
· Agreements on network signaling (from agreed WF i in R4-1713854):
· FFS whether eNB should indicate CRS muting and its associated location and timing information in cell-specific broadcast signaling
· Rel-15 UE can optimize receiver/transmit algorithm depending on whether CRS muting is enabled in the eMTC cell or not
· Agreements on positioning (from agreed WF i in R4-1713854):
· RSTD measurements
· When CRS muting is used with eFeMTC, CRS shall not be muted in PRS subframes within the UE bandwidth in the measured cell and the existing FeMTC RSTD requirements shall apply.

· UE Rx-Tx measurements for E-CID

· For UE Rx-Tx time difference measurements, the existing requirements provided CRS are available within the UE bandwidth in the serving cell during the UE Rx-Tx measurement period. 

· RSRP and RSRQ measurements for E-CID

· For RSRP and RSRQ measurements for E-CID, the same principles with respect to CRS muting apply as for general RRM measurements in RRC_CONNECTED.

· Transmit timing retuing during UL transmission gap

· CRS transmission shall be assumed over center 6 PRBs during the UL gap for category M1

· CRS transmission shall be assumed over center 24 PRBs during the UL gap for category M2

RAN4#85 discussed demodulation impacts from frequency-domain CRS muting and made the following agreements:

· Necessary amounts of CRS for BL UEs as follows (from agreed WF i in R4-1714247):
· Frequency domain

· X=1 for Cat-M1 (1.4MHz channel bandwidth)

· X=0 for Cat-M2 (5MHz channel bandwidth)

· Time domain

· Cool-down

· Y=1 for CRS-based PDSCH transmission at the end of last narrowband transmission (both CEModeA and CEModeB)

· Y=0 for other cases

· Warm-up

· Y=1 before target MPDCCH and PDSCH narrowband (both CEModeA and CEModeB)

· Y=0 for other cases
· For PDSCH transmission with CRS TM, eNB should provide 1 cool-down SF at the end of last narrowband transmission
· For CEModeB UE, eNB should provide 1 warm-up SF before target MPDCCH and PDSCH narrowband.
2.1.2
Progress of the Performance part WI
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
RAN1:

· Reduced system acquisition time:
· Agreed candidate techniques, evaluation assumptions and performance metrics

· Early data transmission:

· Concluded that from RAN1 point of view, early data transmission is beneficial for any CE level
· Provided feedback to RAN2 on RAR UL grant format and Msg3 TBS range
· Downlink control channel power efficiency:
· Agreed candidate techniques, evaluation assumptions and performance metrics
· Working assumption to introduce wake-up signal for idle-mode paging
· Uplink HARQ-ACK feedback:
· Agreed candidate techniques, evaluation assumptions and performance metrics

· Agreement to introduce UL HARQ-ACK feedback over MPDCCH

· Agreement to use unused DCI states in DCI formats 6-0A/B for UL HARQ-ACK feedback

· Increased PDSCH spectral efficiency:
· Agreements for all physical layer aspects of DL 64QAM support except the CQI table for RCSI>1
· Increased PUSCH spectral efficiency:
· Agreed candidate techniques, evaluation assumptions and performance metrics

· Agreement to introduce PUSCH sub-PRB resource allocation

· Agreements on number of subcarriers and modulations for PUSCH sub-PRB resource allocation

RAN2:

· Reduced system acquisition time:

· Agreed to indicate in MIB whether there has been a system information change for a certain period of time
· Confirmed RAN4 assumptions for system information acquisition and provided feedback to RAN1 and RAN4
· Early data transmission:

· Agreed on how to indicate early data transmission (EDT) during random access procedure

· Agreements on the conditions for the UE to initiate EDT

· Working assumption to deprioritize the support for segmentation

· Working assumption not to support PRACH resource partitioning to indicate the intended data size other than legacy or maximum TBS broadcast per CE level
· Agreements on the RRC messages to be used in Msg3 and Msg4 and the contents of such messages for both CP and UP solutions
· Agreements on the procedures to move the UE to connected or idle modes in EDT for both CP and UP solutions

· Downlink control channel power efficiency:

· Agreed that it is feasible to configure the WUS to be applied to a group of UEs
· Relaxed monitoring for cell reselection:

· Agreed solution (and agreed stage 3 CRs for NB-IoT)
RAN3:

· Approved WI work plan

RAN4 RF:

· Lower UE power class:

· Agreed on MPR and A-MPR way forward for PC6 Cat-M1/M2 device

· Increased PUSCH spectral efficiency:
· Agreed on further investigation on RF impact on BS and UE on sub-PRB allocation on PUSCH 

RAN4 RRM:
· Higher UE velocity:

· Agreed simulation assumptions for high-velocity simulations and conducted simulation campaign 

· Reduced system acquisition time:

· Agreed solutions for reduced acquisition time for MIB, SIB1-BR and SI messages
· CRS muting:

· Identified occasions during which CRS is transmitted over UE configured bandwidth
· Agreed on warm-up and cool-down periods for different occasions of UE active period

· Agreed on muted transmission bandwidth for Cat-M1 (FFS for Cat-M2)
· Identified possible solution(s) to assist the UE in initial cell acquisition procedure

· Identified CRS/PRS subframes availability conditions to make positioning measurements feasible under CRS muting
2.2.2
Completed elements of the Performance part WI
2.3
List of open issues
2.3.1
Open issues of the SI or Core part WI or Testing part WI
The issues listed below are copied from the WID. Strikethrough indicates aspects that have been completed.

New requirements for BL/CE UEs:

· Support higher UE velocity [RAN4 lead, RAN2]
· Specify support in CE mode A for higher velocities (e.g. [200] km/h) without physical layer changes.

· Lower UE power class [RAN4 lead, RAN2]
· Evaluate and, if appropriate, specify new UE power class(es) and signaling support without physical layer changes, to support lower maximum transmit power with appropriate MCL relaxations.

Improved latency for BL/CE UEs:

· Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information (including MIB and SIB1-BR) acquisition performance

· Support early data transmission [RAN2 lead, RAN1, RAN3]
· Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed) at least in the RRC Suspend/Resume case.

Improved power consumption for BL/CE UEs:

· Power consumption reduction for physical channels [RAN1 lead, RAN2, RAN4]
· Study and, if found beneficial for idle mode paging and/or connected mode DRX, specify physical signal/channel that can be efficiently decoded or detected prior to decoding the physical downlink control/data channel.

· Study and, if found beneficial for connected mode, specify physical signal/channel/DCI for HARQ-ACK feedback in DL for data transmission in UL.
· Relaxed monitoring for cell reselection [RAN2 lead, RAN4]
· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration.

Improved spectral efficiency for BL/CE UEs:

· Introduce capability signaling for support for CRS muting outside BL UE narrowband/wideband [RAN1 lead, RAN2, RAN4]
· Enable BL UE to optionally indicate that it does not rely on CRS outside its narrowband/wideband +/- X PRBs, where X is determined by RAN1 and RAN4.

· Increased PDSCH spectral efficiency [RAN1 lead, RAN2, RAN4]
· Specify optional support for 64QAM for unicast PDSCH (no UE peak rate increase is intended).

· Increased PUSCH spectral efficiency [RAN1 lead, RAN2, RAN4]
· E.g. sub-PRB resource allocation, with no less than 3 subcarriers within a sub-PRB allocation.

Improved load control for BL/CE UEs:

· Improved access/load control of idle mode UEs [RAN2 lead]
· E.g. CE-level-based access class barring
2.3.2
Open issues of the Performance part WI
Specify necessary performance requirements, measurement accuracy requirements and test cases related to the above-mentioned enhancements and core requirements.
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