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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

	78
	RP-172660
	RP-172811
	40%
	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:


60%







RAN4 Perf. part:

0%








RAN6 Perf. part:

XXX%








RAN5 Testing part:

XXX%








SI:



XXX%

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:

70%










RAN WG2:

55%










RAN WG3:

50%










RAN WG4:

60%










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:

TU allocation for RAN4 performance part for 2018 H2 needs to be added.
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#92

RAN1#92 discussed new periodic sync signal and wake-up signaling (jointly with NB-IoT) and made the following agreements:
· Working assumption:

· On NB-IoT WUS:

· For UE operating WUS, UE is allowed to relax RRM measurements, at least for low mobility UEs, to once every N DRX cycles, where N is FFS

· The RRM measurement relaxation is enabled/disabled by the network.

· WUS can still be enabled by the network when the RRM measurement relaxation is disabled.

· Note: This does not imply any change in the random access procedure / power control / CE level selection, nor relaxations in the requirements related to the random access procedure.

· WUS provides sync of up to the timing/frequency offset resulting from not synchronizing for N DRX cycles

· FFS for eDRX case

· FFS whether N depends on the length of PTW.

· For 164dB MCL, there is a WUS configuration that enables sync for at least a value of N>1 for at least the smallest DRX cycle.

· FFS for other DRX cycles and values of N

· FFS whether N is fixed, configurable, or depends on the DRX cycle

· On eMTC WUS/sync:

· For eMTC, a new periodic synchronization signal is introduced.

· The new periodic sync signal is configurable (including OFF/ON configuration)

· FFS on the functionality/information provided by the synchronization signal, including 

· whether the additional synchronization signal can provide WUS-related information for a subset or a group of POs

· In case the additional synchronization signal provides WUS-related information, FFS whether there is an additional WUS/DTX signal, which may be separately configured.

· In case the additional synchronization signal does not provides WUS-related information, there is an additional WUS/DTX signal

· System information change notification

· FFS on location of the sync signal

· The new synchronization signal can be used also for non-WUS purposes (e.g. by UEs that need to synchronize after exiting PSM state)

· FFS whether the “new sync signal” can reuse the NB-IoT WUS sequence or a different sequence.

· RAN1 sent an LS to RAN4 (cc RAN2) in R1-1803150
· RAN1 agreed that if RAN4 confirms the feasibility of RRM measurement relaxation in the part on NB-IoT WUS in the LS to RAN4, the whole working assumption above (on NB-IoT WUS and eMTC WUS/sync) is automatically confirmed.

RAN1#92 discussed further aspects of reduced system acquisition time and made the following agreements:
· The new periodic synchronization signal has the following characteristics:

· The new periodic synchronization signal can be used for re-synchronization

· One (or more) complex valued base sequence(s) Si spanning at least one symbol

· FFS: New synchronization signal may include a cover code that may be applied to the repetitions.
· Candidate operations for the cover code include 

· Multiplication with {+1, -1}, i.e. {Si, -Si}

· Multiplication with {1, e-ja}

· Complex conjugation, i.e. {Si, Si*}

· Other operations are not precluded.

· For further study: 

· Base sequence selection

· New synchronization signal bandwidth

· Information content and provision (if any)

· Configurability 

· Time and frequency domain location 

· Diversity schemes (if any)
· For PBCH:

· Do not introduce new PBCH repetitions.

· For SI update indication:

· RAN1 assumes SI update indication in DCI format 6-2 is up to RAN2.
· RAN1 sent an LS to RAN2 in R1-1803519 recommending RAN2 to study mechanisms for skipping MIB decoding.
RAN1#92 discussed further aspects of the wake-up signaling and made the following agreements:
· UE can assume all the REs for transmission of WUS in a given subframe use the same antenna port.

· The UE shall not assume the transmission of WUS in more than X consecutive subframes use same antenna port.

· FFS: value of X
· Confirm WA for eMTC and NB-IoT

· 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)
· The network can enable or disable use of the WUS 

· How UE acquires information on WUS enabling/disabling is up to RAN2 decision
· The maximum duration of WUS is cell-specifically configured in SIB as one value from a list.

· The list used for configuring maximum duration of WUS at least depends on Rmax associated type 1 CSS, and FFS the number and exact values of the scaling factors between maximum duration of WUS and Rmax associated type 1 CSS

· WUS actual transmission duration can be shorter than the configured maximum duration of WUS.
· The non-zero gap from the end of the configured maximum WUS duration to the associated PO is configurable

· FFS the configuration is explicit or implicitly derived
· Working assumption:
· WUS transmission relative to associated PO of subgroup of UEs is aligned to the start of the configured maximum duration of WUS.

· Note: the above applies to at least the case where the gap is large enough for scheduling UE

· Note: the above does not imply that subgroup of UEs is introduced and that subgroup is TDM
· In eDRX, from the UE perspective, the default UE configuration is a one-to-one mapping between WUS and PO.
· In eDRX, from the UE perspective, an optional UE configuration is a 1-to-N mapping between WUS and PO.
· RAN1 made the following note:
· The WUS design and configuration for eDRX must allow the network to reach a UE within a PTW.
RAN1#92 discussed early data transmission during random access and made the following agreements:
· The maximum TBS broadcasted in system information are selected from 8 values which are taken from the Rel-13 PUSCH tables.

· The up to 4 possible TBS which is smaller than or equal to the maximum broadcast TBS values for the UE to choose among are FFS. FFS: How the UE obtains the up to 4 possible values.

· Support NW enabling the use of TBS smaller than the maximum configured. FFS details.

RAN1#92 discussed uplink HARQ-ACK feedback and made the following agreements:
· Upon receiving a PUSCH early termination DCI ending in subframe n, the UE shall stop the ongoing PUSCH transmission no later than in subframe n+k, with k following legacy MPDCCH-to-PUSCH timing.

· For HD-FDD, early termination of PUSCH transmission is not supported in Rel-15.

· Observation: Support of explicit HARQ-ACK feedback for multiple UEs is FFS.
RAN1#92 discussed downlink 64QAM support and made the following agreements:
· Confirm 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

·  The following CQI table is adopted:
	CQI
	modulation
	code rate x 1024
	repetition

	0
	Out of range

	1
	QPSK 
	56
	32

	2
	QPSK 
	207
	16

	3
	QPSK 
	266
	4

	4
	QPSK
	195
	2

	5
	QPSK 
	142
	1

	6
	QPSK
	266
	1

	7
	QPSK 
	453
	1

	8
	QPSK
	637
	1

	9
	16QAM
	423
	1

	10
	16QAM 
	557
	1

	11
	16QAM
	696
	1

	12
	16QAM
	845
	1

	13
	64QAM
	651
	1

	14
	64QAM
	780
	1

	15
	64QAM
	888
	1


· Revise the previous working assumption as follows: 

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

· Working assumption: eNodeB can optionally configure the UE to use the option B CQI table for non-64QAM capable UE if the UE supports option B CQI table

· Only QPSK and 16QAM entries are reported by UE

· When configured with MPDCCH hopping and the new option B CQI table, the UE will not report any CQI above the highest 16-QAM entry in the CQI table for wideband reporting.

RAN1#92 discussed PUSCH sub-PRB allocation and made the following agreements:
· For a 2 of 3 sub-carrier pi/2 BPSK transmission, the SC-FDMA symbols over which the DMRS is mapped shall provide a PAPR that is roughly the same as the PAPR of the SC-FDMA symbols not carrying DMRS.

· Cross-correlation properties for the DM-RS need to be considered.

· Note that Alt. 1 and Alt. 2 may or may not meet the above requirement

· Alt. 1: Each DMRS symbol is length-2 BPSK with DFT-S-OFDM

· Alt. 1: is the same modulation as data 

· Alt. 2: Each DMRS symbol is mapped to three sub-carriers

· Other alternative(s) are not precluded
· The DMRS sequence and DMRS RE mapping are the same as the NB-IOT DMRS design for 3 and 6 sub-carrier QPSK transmissions.

· The above is not applied to DMRS for 2 of 3 sub-carrier pi/2 BPSK transmission
· For all sub-PRB transmissions, the DMRS is transmitted in the fourth SC-FDMA symbol of the slot
· For 2 of 3 subcarriers pi/2 BPSK option, average the phase advancement across the cyclic prefix between the two tones and use this averaged phase advancement for pi/2 phase rotation

· This can be revisited if RAN4 identifies any issues
· For the 2 Sub-Carrier Pi/2 BSPK modulation, the pi/2 rotation algorithm is the same as NB-IOT pi/2 BPSK where the pi/2 rotation is not a function of the sub-carrier index.
· For 6 sub-carriers QPSK allocations, 2 non-overlapping allocations per PRB, i.e., {0, 1, 2, 3, 4, 5} and {6, 7, 8, 9, 10, 11}, will be defined

· For 3 sub-carrier QPSK allocations and 2 of 3 sub-carrier pi/2 BSPK allocations, 4 non-overlapping allocations per PRB, i.e., {0, 1, 2}, {3, 4, 5}, {6, 7, 8} and{9, 10, 11}, will be defined

· FFS: Which of the above sub-PRB allocations are granted by DCI
· The location of the 2-of-3 subcarriers within the 3 subcarrier allocation is cell-specific
· Use the Physical Cell ID along with a Modulo 2 operation to determine which 2 of 3 subcarriers will be used

· This can be revisited if RAN4 identifies any issues
· Confirm the WA below

· The 2 used subcarriers shall be fixed per cell in specification
· RU Size of 6 sub-carriers QPSK option = 2 ms

· RU Size of 3 sub-carriers QPSK option = 4 ms
· 4 RVs will be used for sub-PRB transmission
· The RE mapping of sub-PRB within an RU over PUSCH is performed first within a sub-frame then across sub-frames
· Within a subframe, RE mapping is the same as legacy PUSCH.
· Frequency hopping of PRB between 2 narrowbands for sub-PRB allocation is the same as legacy. Sub-carrier locations in the PRB are the same within both narrowbands
· 6 subcarriers with SC-FDMA QPSK modulation is supported in CE mode B
· The candidates for FDD are Proposal #1, #2 and #4 for CE mode A and Proposal#1, #2, and #3 for CE mode B and down-select the candidates at RAN1#92bis

· Proposal #1:RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 8 ms

· Proposal #2:RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 6 ms

· Proposal #3:RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 16 ms. 

· Proposal #4:RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 4 ms

· FFS whether the above can be reused for TDD or not
· A maximum of 4 resource units (RUs) is supported in CE Mode A

RAN1#92 discussed more flexible PDSCH/PUSCH resource allocation and made the following agreements:
· For a BL/CE UE, higher layer signaling enable/disable

· the more flexible starting PDSCH PRB

· the more flexible starting PUSCH PRB

· This makes no assumption about signaling details
· For a BL/CE UE configured with flexible starting PDSCH PRB and max 1.4 MHz PDSCH channel bandwidth,

· PDSCH frequency hopping is supported.

· Details of frequency hopping is FFS

· For a BL/CE UE configured with flexible starting PUSCH PRB and max 1.4 MHz PUSCH channel bandwidth,

· PUSCH frequency hopping is supported.

· Details of frequency hopping is FFS

RAN2#101

RAN2#101 discussed reduced system acquisition time (jointly with NB-IoT) and made the following agreements:
· No additional bit is added for EAB
· Setting the bit in MIB indicates that there has been no SI change over existing SI validity time.

RAN2#101 discussed early data transmission during random access (jointly with NB-IoT) and made the following agreements:
· Protocol overhead (MAC/RLC/PDCP/RRC) for EDT is assumed to be 25 bytes for TBS evaluations.

· The minimum possible TB size is assumed to be around 320 bits based on the values in (N)PUSCH tables.

· If new UL grant format is defined, it does not need to be backwards compatible.

· Same RAR format is used for EDT UEs.

· The EDT UL grant shall always allow the max TB size broadcasted in system information unless the provided UL grant is for legacy Msg3.

· The EDT UL grant shall allow the UE to choose an appropriate TB size, MCS, repetitions, and RUs (for NB-IoT) from a set of TB sizes provided based on the UL data. It is FFS how the set of possible TB sizes, MCS, repetitions, and RUs (for NB-IoT) is provided, e.g. hardcoded in the specs. This is pending RAN1 confirmation.

· RAN2 assumes that 8 possible candidate values for the maximum TB size broadcasted in system information. RAN2 assumes that for each maximum TB size broadcasted, up to 4 possible TB sizes, i.e. blind decoding options, are allowed.

· For eMTC, the reserved bit in MAC RAR can be used for the EDT feature in eMTC only if it is necessary.

· Send an LS reply to RAN1 capturing the agreements above including the agreement on the maximum and minimum possible TB sizes and ask RAN1 for confirmation.
· RAN2 sent the LS to RAN1 in R2-1803884
· RAN2 sent a reply LS on EDT procedures and AS NAS interaction to CT1 (cc RAN3, SA2) in R2-1803885
· Email discussions until the next meeting:

· Remaining issues for EDT in the CP and UP solutions [Huawei]

· Security issues for EDT [Intel]

· Running 36.331 CR for eMTC and NB-IoT for EDT [Qualcomm]

· Running 36.331 CR for eMTC excluding EDT [Qualcomm]

· Running 36.321 CR for eMTC and NB-IoT for EDT [Intel]

· Running 36.321 CR for eMTC excluding EDT [Intel]

RAN2#101 discussed relaxed monitoring for cell reselection (jointly with NB-IoT) and made the following agreements:
· Will have relaxed monitoring for MTC already in Rel-14

· Email discussion for one week:

· Relaxed monitoring for cell reselection for MTC in Rel-14 [Ericsson]

RAN2#101 discussed wake-up signaling (jointly with NB-IoT) and made the following agreements:
· RAN2 sent a reply LS on mapping of WUS to multiple POs in a PTW to RAN1 in R2-1803798
RAN2#101 discussed uplink HARQ-ACK feedback and made the following agreements:

· Early termination of MPDCCH and/or PUSCH can be used to complete RRC connection release procedure faster. RAN2 assumes no changes in RAN2 specification to capture this agreement.

· Send an LS reply to RAN1 that captures the following:
· RAN2 assumes that with early termination of MPDCCH monitoring, RAN1 intends to refer to early termination of MPDCCH monitoring and early termination of any ongoing PUSCH transmission.

· For case 1; RAN2 thinks that UL explicit HARQ-ACK for early termination of MPDCCH monitoring and early termination of any ongoing PUSCH transmission can be used to acknowledge the receipt of the RRCConnectionRelease message. RAN2 assumes no changes in RAN2 specification to capture this agreement.

· For case 2; RAN2 thinks that using an explicit HARQ-ACK feedback to acknowledge all pending UL HARQ processes is not efficient with respect to UE power consumption. RAN2 agreed that this use case is not supported.
· RAN2 sent the reply LS to RAN1 in R2-1803886
RAN2#101 discussed increased PDSCH spectral efficiency (downlink 64QAM support) and made the following agreements:

· Email discussion until the next meeting:

· Text proposals for running CRs for increased PDSCH spectral efficiency [Huawei]
RAN2#101 discussed increased PUSCH spectral efficiency (PUSCH sub-PRB allocation) and made the following agreements:

· Email discussion until the next meeting:

· Text proposals for running CRs for increased PUSCH spectral efficiency [Ericsson]

RAN2#101 discussed lower UE power class and made the following agreements:

· Email discussion until the next meeting:

· Text proposals for running CRs for lower UE power class [ZTE]

RAN3#99

RAN3#99 discussed early data transmission during random access (jointly with NB-IoT) but no agreements were made in this meeting.
RAN4#86 RF
RAN4#86 discussed UE RF impacts of lower UE power class and made the following agreements:

· MPR tables for power class 6 for Cat-M1/M2 follow the same format as that of other power classes.

· MPRs according to the tables in R4-1802902 are used for power class 6 for Cat-M1/M2 to allow for the PA to be designed with coin cell battery operation in mind.

RAN4#86 discussed UE RF impacts of PUSCH sub-PRB allocation and made the following agreements:

· A-MPR need to be evaluated for sub-PRB allocation for CAT-M2 device.

· Reuse the legacy Cat-M1/M2 IBE image and LO requirement.

RAN4#86 discussed BS RF impacts of PUSCH sub-PRB allocation and made the following agreements:
· Adding the REFSENS requirement for sub-PRB allocation at BS RF

· Define new FRC for REFSENS for sub-PRB allocation at BS RF

· No need to test sub-PRB allocation REFSENS if BS also support NB-IoT feature

· No ACS/blocking requirement needed for sub-PRB allocation at BS RF

· No ICS requirement needed for sub-PRB allocation at BS RF

· No dynamic range requirement needed for sub-PRB allocation at BS RF

· No intermodulation requirement needed for sub-PRB allocation at BS RF

RAN4#86 RRM
RAN4#86 discussed higher UE velocity and made the following agreements:

· On gap sharing and higher-velocity operation:

· Introduce a new measurement gap sharing table for eFeMTC UEs operating under higher velocity, and the values of the table are FFS.
· Inter-frequency requirements under higher-velocity operation are FFS.
· If higher-velocity indication is received by the efeMTC UE, the UE shall use the measurement gap sharing table associated with higher-velocity.

RAN4#86 discussed reduced system acquisition time and made the following agreements:

· RAN4 shall specify new CGI reading delay requirements for category M1/M2 UE in CE Mode B (Tbasic_identify_CGI_Cat M1,intra) from Rel-15 with the assumption that UE can combine PBCH across 40ms of PBCH TTI and accumulate SIB1-BR across 80ms of SIB1-BR TTI.
· RAN4 agreed the simulation assumptions for CGI reading time in R4-1802365
· RAN4 sent an LS on EARFCN provisioning (for MTC and NB-IoT) to RAN2 and CT1 (cc RAN1 and CT6) in R4-1803078
RAN4#86 discussed CRS muting and made the following agreements:

· Initial cell acquisition:
· when UE has EARFCN pre-provisioning,
· UE may assume that there is no full BW CRS transmission

· when UE does not have EARFCN pre-provisioning,
· full BW CRS is transmitted in 1 DL subframe every TBD ms.  

· Muted CRS BW for category M2:
· In a cell where CRS muting is applied, RAN4 agreed that CRS are always transmitted in the following number of PRBs in the centre of the cell BW:

· 6 PRBs, or

· Category M1 transmit timing error requirements of 24*Ts applies for category M2

· 24 PRB

· If this indication is received, category M2 transmit timing error is defined as 12*Ts

· Therefore, there is a need for the network to inform UE about the number of PRBs in the central frequency of the cell bandwidth when muting is enabled.

· RAN4 sent an LS on signalling of CRS muting information to RAN2 in R4-1803492
RAN4#86 discussed measurement gaps for dense PRS and made the following agreements:

· More than one new measurement gap pattern are introduced to support dense PRS

· FFS whether the same gap patterns can be used for both FDD and TDD

· The new measurement gap patterns are specified in 36.133

· Gap pattern ID is signalled to the UE

· New measurement gap patterns are characterized by:

· MGL > 6

· MGL not longer than the number of PRS subframes needed to meet RSTD requirements + 2 subframes for switching

· MGL/MGRP < X, X is TBD

· UE may indicate a preferred measurement gap pattern ID

· A measurement gap pattern with a longer MGL may be indicated for CEModeB and a shorter MGL for CEModeA

· RAN4 to discuss and specify applicable requirements also for UE configured with both a measurement gap pattern for RRM measurements and a new measurement gap pattern for RSTD measurements

· RAN4 to discuss the impact of new measurement gap patterns on RLM

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

· Agreement to not introduce additional PBCH repetitions

· Working assumption to introduce new synchronization signal

· 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

· Initial agreements regarding selection of TBS values

· Downlink control channel power efficiency:

· Agreed candidate techniques, evaluation assumptions and performance metrics

· Working assumption to introduce wake-up signal (WUS) for idle-mode paging

· Agreements on WUS configurability (enabling, location, duration)

· Agreements on WUS mapping to paging occasions (POs) in DRX/eDRX
· 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

· Agreements on physical channel timing and on supported duplex modes
· Downlink 64QAM support:
· Agreements for all physical layer aspects of DL 64QAM support

· Working assumption to also allow non-64QAM-capable UEs to support new CQI table
· PUSCH sub-PRB allocation:
· Agreed candidate techniques, evaluation assumptions and performance metrics

· Agreement to introduce PUSCH sub-PRB resource allocation

· Agreements on number of subcarriers and modulations, principles for resource allocation and principles for DMRS design
· More flexible resource allocation:

· Initial agreements (this was the first RAN1 meeting for this recently added WI objective)
RAN2:

· Reduced system acquisition time:

· Agreed to indicate in MIB whether there has been a system information change over existing SI validity 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

· Initial agreements on indication of TBS range for EDT including max TBS 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

· Agreed that it is feasible to apply one WUS to multiple POs in a PTW (configurable)
· Uplink HARQ-ACK feedback:

· Confirmed RAN1 assumption that early termination of MPDCCH and/or PUSCH can be used to complete RRC connection release procedure faster
· Relaxed monitoring for cell reselection:

· Agreed solution and agreed stage-3 CRs
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

· PUSCH sub-PRB allocation:
· 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

· Agreed to reuse the existing measurement requirements under non-DRX and DRX under high-velocity operation

· Agreed to introduce a new measurement gap sharing table for when high-velocity indication is received

· Measurement gaps for dense PRS:

· Agreed to specify new gaps for dense PRS configuration
· Initial agreements on properties for new gaps for dense PRS configuration
· 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

· Agreed on two configurations for muted transmission bandwidth of Cat-M2, and network indicates which configuration is used 

· 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

· Agreed to introduce have EARFCN and geographical information pre-provisioned and sent LS to RAN2/CT1 requesting them to introduce support
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.

· New gaps for dense PRS configurations [RAN4 lead, RAN2]
· Evaluate and, if appropriate, specify new gaps taking into account periodicity and PRS occasion length of dense PRS configuration.

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).

· Introduce support for more flexible starting PRB for PDSCH resource allocation in connected mode at least for UE operating in CE mode A/B configured with 1.4 MHz max PDSCH channel bandwidth.

· 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.

· Introduce support for more flexible starting PRB for PUSCH resource allocation in connected mode at least for UE operating in CE mode A/B configured with 1.4 MHz max PUSCH channel bandwidth.

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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