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[bookmark: _Toc38197081]7.2.11	NR Rel-16 UE Features (9)

R1-2007913	Summary of UE features for IAB	Moderator (AT&T)
R1-2007914	Summary of UE features for 5G V2X	Moderator (AT&T)
R1-2007915	Summary of UE features for eMIMO	Moderator (AT&T)
R1-2007916	Summary of UE features for UE power savings	Moderator (AT&T)
R1-2007917	Summary of UE features for NR mobility enhancements	Moderator (AT&T)
R1-2008538	Summary on UE features for two-step RACH	Moderator (NTT DOCOMO, INC.)
R1-2008539	Summary on UE features for NR-U	Moderator (NTT DOCOMO, INC.)
R1-2008540	Summary on UE features for URLLC/IIoT	Moderator (NTT DOCOMO, INC.)
R1-2008541	Summary on UE features for NR positioning	Moderator (NTT DOCOMO, INC.)
R1-2008542	Summary on UE features for MR-DC/CA	Moderator (NTT DOCOMO, INC.)
R1-2008543	Summary on UE features for CLI/RIM	Moderator (NTT DOCOMO, INC.)
R1-2008544	Summary on UE features for TEIs	Moderator (NTT DOCOMO, INC.)
R1-2008545	Summary on NR UE features for others	Moderator (NTT DOCOMO, INC.)

[103-e-NR-UEFeatures-LS] Email approval of updated Rel-16 NR UE features by 11/6 – Hiroki (DCM)

[103-e-NR-UEFeatures-eMIMO-01] Email discussion/approval for remaining issues on UE features for NR MIMO enhancements, till 10/30 11/2 – Ralf (AT&T)
· FG 16-1a-1: resolve FFS
· FG 16-1g: resolve FFS
· FG 16-2a: how the network will interpret the signaled maximum number of CORESETs in components (1) and (2) (i.e., candidate value 5 for component (1) and candidate value 3 for component (2)) of FG 16-2a, e.g., when CORESET #0 is not configured
· FG 16-5c-2: resolve the FFS
· Ambiguity issue in case of cross-carrier operation (RP-201768, R1-2007739, R1-2008639)
· FG 16-2a-3: whether to update the note (R1-2008639)
· FGs 16-2b-3 and 16-2b-4: whether to update the note (R1-2008146, R1-2008614)
· FG 16-3a-4: whether to update the component description and consequence if feature is not supported (R1-2008737)
· FG 16-8: whether to change the note (R1-2008614)






Agreement: 
	[bookmark: _Hlk54031563]16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	Per slot limitations:
1. The max number of SSB/CSI-RS (1Tx) for CMR 
1. The max number of CSI-IM/NZP-IMR resources 
1.  The max number of CSI-RS (2Tx) resources for CMR

Memory limitations:
1. The max number of SSB/CSI-RS resources as CMR
1. The max number of CSI-IM/NZP IMR resources

Other limitations:
1. Supported density of CSI-RS (CMR)
1. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1
1. Supported SINR measurements
	2-21, 2-22 or 2-23, 2-23a
	Yes 
	N/A
	
	Per band
	No
	No
	
	Component 1: Candidate values {8, 16, 32, 64}

Component 2: Candidate values {8, 16, 32, 64}

Component 3: Candidate values {0, 4, 8, 16, 32, 64}

Component 4: Candidate values {8, 16, 32, 64 , 128}

Component 5: Candidate values {8, 16, 32, 64 , 128}

Component 6: Candidate values {‘1 only’, ‘3 only’, ‘1 and 3’}

[bookmark: _Hlk42699933][bookmark: _Hlk42699987]Component 7: Candidate values {2, 4, 8, 16, 32, 64}

Component 8: Candidate values: bitmap with entries {SSB as CMR with dedicated CSI-IM, SSB as CMR with dedicated NZP IMR, CSI-RS as CMR with dedicated NZP IMR configured, CSI-RS as CMR without dedicated IMR configured} 

If a UE supports FG 16-1a-1 it must support CMR(CSI-RS) + dedicated CSI-IM 

FFS: How CSI-RS is counted when it is configured as CMR without dedicated IMR
Note1: The reference slot duration is the shortest slot duration defined for the FR where the reported band belongs
Note2: For component 4 and 5 the configured CSI-RS resources for both active and inactive BWPs are counted
Note3: For components 1, 2 and 3, CSI-RS resources configured as CMR without dedicated IMR are counted both as CMR and IMR
	Optional with capability signalling



Agreement:
	[bookmark: _Hlk54031609]16-1g
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification 
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
1.  The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24, 2-31
	Yes

	N/A
	
	Per UE
	No
	Yes
	
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}

Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}

FFS:  how to count the RS for component (1) and (2)
Note: For RS configured for new beam identification, they are always counted regardless of beam failure event

Note: The “configure to measure” RS (component1) only counts those in active BWP but the configured RS (component2) counts all configured including both active and inactive BWP

Note: the reference slot duration is the shortest slot duration defined for the reported FR supported by the UE
	Optional with capability signaling



Conclusion: 
· For FGs 16-1a-1 and 16-1g, continue discussion on whether/how Section 5.2.1.6 in 38.214 applies 










Agreement: 
	16-2a
	Multi-DCI based multi-TRP
	1. The maximum number of CORESETs configured per BWP per cell in addition to CORESET 0
1. The maximum number of CORESETs configured per CORESETPoolIndex (if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per BWP per cell in addition to CORESET 0
1. Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency 
1. Maximum number of unicast PDSCHs per CORESETPoolIndex per slot


	
	Yes
	N/A
	
	Per FSPC
	No
	No
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP

Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex

[bookmark: _Hlk42697325]Component 1:  Candidate values {2,3,4,5}
Note: 1.	If UE reports value N1 for component 1, that means UE supports up to min (N1+1, 5) CORESETs in total (including CORESET#0) if there is CORESET#0, and supports maximal N1 CORESETs if there is no CORESET#0.

Component 2: Candidate values {1,2,3}
Note: If UE reports value N2 for component 2, that means UE supports up to min (N2+1, 3) CORESETs in total (including CORESET#0) for a TRP if there is CORESET#0, and supports maximal N2 CORESETs for another TRP if there is no CORESET#0.

Component 4: Candidate values {1,2,3,4,7}
Note: per SCS, similar with Rel-15

	Optional with capability signaling



[bookmark: _GoBack]Agreement: 
	[bookmark: _Hlk54031864]16-5c-2
	UL full power transmission fullpowerMode2 – SRS resources
	The SRS configuration with different number of antenna ports per SRS resource for Mode 2
	16-5c
	Yes
	N/A
	
	Per FS
	No
	No
	
	Component (1) candidate values: {1_2, 1_4, 1_2_4}

1st state (1_2): each SRS resource can be configured with 1 port or 2 ports
 
2nd state (1_4):  each SRS resource can be configured with 1 port or 4 ports
 
3rd state (1_2_4): each SRS resource can be configured with 1 port or 2 ports or 4 ports

[bookmark: _Hlk49209488]FFS: Note: The max number of SRS resources with different ports is the same as the number of SRS resources
Note: The first, second, or third state can  be used if 16-5c is reported as 2 or 4.
	Optional with capability signaling



Conclusion:
· The UE does not expect to receive more than 1 TB if 1 TB of PDSCH is scheduled with FDMSchemeB or TDMSchemeA in a slot in a CC

Agreement: 
	16-3a-4
	CBSR
	1) CBSR with soft amplitude subset restriction
	16-3a
	Yes
	N/A
	Only CBSR with hard amplitude subset restriction is not supported 
	Per Band
	N/A
	N/A
	
	
	Optional with capability signaling



Agreement:
	[bookmark: _Hlk54031886]16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	1. Report a list of codebook combinations as {codebook 1, codebook 2, codebook 3}
1. For each codebook combination, report a list of {max number of ports per resource, max number of resources, max number of total ports}
	2-36/2-40/2-41/2-43 in Rel-15, and 16-3a, 16-3a-1, 16-3b, 16-3b-1 in Rel-16 
	Yes
	N/A
	
	per band and per BC
	N/A
	N/A
	
	Component-1 candidate values:
Codebook 1 = {Type I SP, Type I MP}
(Codebook 2, Codebook 3) = {(Type II, NULL), (Type II PS, NULL), (eType II R=1, NULL), (eType II R=2, NULL), (eType II PS R=1, NULL), (eType II PS R=2, NULL), (Type II, Type II PS)}

Note 3：if a UE reports one or more codebook combinations in 16-8, then usage of active CSI-RS resources and ports for multiple codebooks in any slot is allowed only within those combinations

Note 4: For coexisting of mixed codebooks in any slot, gNB need to honor 16-8 and per-codebook capability 2-36/40/41/43, 16-3a/b and 16-3a-1/16-3b-1

Note 5: Up to 4 combinations for component 1

Component-2 candidate values:
· Maximum 16 triplets for each codebook combination
· Max # of Tx ports in one resource: {4,8,12,16,24,32}
· Max # resources: {1 to 64}
· Max # total ports: {4 to 256}
	Optional with capability signaling





[103-e-NR-UEFeatures-V2X-01] Email discussion/approval for remaining issues on UE features for NR V2X, till 10/30 11/2 – Ralf (AT&T)
· Finalize mode 1 scheduling when the NR Uu carrier is different from the SL carrier (cross-scheduling) 
· Reply LS on UE capability for V2X (OPPO, R1-2007520) 
· Whether to change FG 15-16 from per band combination to per feature set (R1-2008614)

Conclusions: 
· Reply to RAN2 that cross-carrier configuration by NR Uu is not mandated by 3GPP specifications to be supported by a UE in NR sidelink for a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Agreement: 	
· Introduce a new feature group and update Component 4 in FG 15-2 to specify that it only applies to same-carrier scheduling
	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to 8 configured grants can be configured for a UE. Up to C sidelink HARQ processes are supported including those for configured grants
2) UE can transmit PSSCH according to the normal 64QAM MCS OFDM table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2 on the same carrier as sidelink.
6) UE can transmit using the subcarrier spacing and CP length it reports.
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
9) Support downlink pathloss based open loop power control
11) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1
	
	Yes
	No
	
	Per band

	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise

Candidate values for C are {8,16}

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-6 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)

Note: For Component 6, if a band is not indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1, the reported numerology shall be the same for sidelink and uplink.

Component (9) is only required to be supported in a band not indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 11 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E.1-1

In a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1, the UE supports at least 30 kHz with normal CP in FR1, and at least 120 kHz with normal CP in FR2
	Optional with capability signalling
For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.


	15-25
	Transmitting NR sidelink mode 1 scheduled by NR Uu on a different carrier
	1) UE can monitor DCI format 3_0 on a different carrier from sidelink for NR sidelink dynamic scheduling and configured grant type 2
	FG 15-2
	Yes
	No
	
	[Per FS]

	N.A.
	N.A.
	N.A.
	If the UE indicates support for FG 15-2 in a band indicated with only the PC5 interface in Table 5.2E.1-1 of 38.301-1, the UE must indicate that FG 15-25 is supported for a band combination with that band.
	[Optional with capability signalling]



[103-e-NR-UEFeatures-MobEnh-01] Email discussion/approval for remaining issues on UE features for NR mobility enhancements, till 10/30 11/2 – Ralf (AT&T)
· Issue #4 in R1-2008871 on capability split between source and target cell for DAPS

[103-e-NR-UEFeature-NRU-01] Email discussion/approval on UE features for NR-U (26th Oct – 3rd Nov) – Hiroki (DCM)
· Whether each of FGs10-9/9b/9c/9d/15/16/20a is applicable to licensed bands or not
· Whether/how to define basic FG(s) for each of particular NR-U deployment scenarios
· How to handle FG10-19a/b/c/d/e/f in RAN1 UE features list and how to reply to RAN4 LS

[103-e-NR-UEFeature-URLLCIIoT-01] Email discussion/approval on UE features for URLLC/IIoT (26th Oct – 3rd Nov) – Hiroki (DCM)
· Whether or not to confirm Working assumption on new FG for Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC
· How to define a new FG for Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission according to conclusion made at RAN#89-e
· Clarify interpretation of FGs in case of cross-carrier operation e.g., for FG 11-7a/7b/9/9a and 12-2a
· Whether or not to add components for the restriction on the number of different start symbol indices of PDCCH monitoring occasions per slot/half-slot in FG11-2
· Whether or not to add component for the supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot in FG11-3
· Whether or not to remove the note regarding relationship between FG12-1 and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4x

[103-e-NR-UEFeature-MRDCCA-01] Email discussion/approval on UE features for MR-DC/CA (26th Oct – 3rd Nov) – Hiroki (DCM)
· Clarify interpretation of FGs in case of cross-carrier operation e.g., for FG18-5c/5d
· Whether or not to add “one of {6-2, 6-3}” as prerequisite FGs for FG18-4
· How to reply to RAN2 LS regarding cell grouping capability signaling for NR-DC

[103-e-NR-UEFeature-TEI-01] Email discussion/approval on UE features for NR TEIs (26th Oct – 29th Oct) – Hiroki (DCM)
· Clarify interpretation of FGs in case of cross-carrier operation e.g., for FG14-7
· How to reply to RAN2 LS on beamSwitchTiming

[103-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features that are not dedicated to a specific Rel-16 work item/TEI (26th Oct – 3rd Nov) – Hiroki (DCM)
· Whether/how to define new FGs for NR-CA based on working assumption and conclusion made at RAN1#102-e
· How to define new FG(s) for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching according to agreements made at RAN1#102-e
· Whether/how to define a new FG for supporting partial cancellation of configured PUCCH/PUSCH/PRACH due to dynamic SFI, dynamically granted PDSCH and CSI-RS
· Whether or not to introduce licensed/unlicensed differentiation for some Rel-15 FGs according to the proposal in R1-2008614

R1-2007739	Discussion on NR Rel-16 UE Features	ZTE
R1-2007808	Remaining issues on Rel-16 UE features	CATT
R1-2007939	Rel-16 UE features	Intel Corporation
R1-2008146	Remaining issues on NR Rel-16 UE features	Samsung
R1-2008216	Discussion on Rel-16 UE features	OPPO
R1-2008333	Remaining details of Rel-16 NR UE features	Huawei, HiSilicon
R1-2008427	Discussions on NR Rel-16 UE features	Apple
R1-2008490	Discussion on Rel-16 UE features for NR-U	LG Electronics
R1-2008508	Remaining issues on Rel-16 UE feature list	MediaTek Inc.
R1-2008537	Discussion on NR Rel-16 UE features	NTT DOCOMO, INC.
R1-2008631	Discussion on NR Rel-16 UE features	Qualcomm Incorporated
Revision of R1-2008614
R1-2008639	Remaining details of Rel-16 NR UE features	Ericsson
R1-2008681	Remaining issues on NR Rel-16 UE features	vivo
R1-2008737	Remaining issues on NR UE features	Nokia, Nokia Shanghai Bell

