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Notes:
· There will not be any dedicated email discussions/approvals for 5G V2X Rel. 16 NR UE features during RAN1 #104-e. Editorial changes such as corrections of typos can be handled in email discussion/approval [104-e-NR-UEFeatures-LS]

Mobility Enhancements:
[104-e-NR-UEFeatures-MobEnh-01] Email discussion/approval of whether to change the prerequisites of FGs 21-2, 21-2a, 21-2b to include FG 21-1b and update the description with “for inter-frequency DAPS HO” , till 1/29 (Ralf, AT&T)
· Any necessary alignments between RAN1 and RAN2 (e.g., changing the type of FG 21-1a to “Per Band/per BC”) can be handled in email discussion/approval [104-e-NR-UEFeatures-LS]

eMIMO:
[104-e-NR-UEFeatures-eMIMO-01] Email discussion/approval of whether/how to address that UEs that support multi-DCI multi-TRP are not mandated to support PDSCH retransmission scheduled by different TRP, till 1/29 (Ralf, AT&T)

[104-e-NR-UEFeatures-eMIMO-02] Email discussion/approval of whether/how to capture that the maximum number of configured PUCCH spatial relations and candidate beams in BFR can be up to 64, till 1/29 (Ralf, AT&T)

[104-e-NR-UEFeatures-eMIMO-03] Email discussion/approval of how to interpret FG 16-2c “Simultaneous reception with different Type-D” and whether changes are needed, till 1/29 (Ralf, AT&T)

[104-e-NR-UEFeatures-eMIMO-04] Email discussion/approval of whether/how Section 5.2.1.6 in 38.214 applies to FGs 16-1a-1 and 16-1g, till 1/29 (Ralf, AT&T)

NR-U
[104-e-NR-UEFeature-NRU-01] Email discussion/approval on UE features for NR-U (25th Jan – 29th Jan) – Hiroki (DCM)
· Whether or not to ask RAN2 to update the optionality of FG10-2f
· Whether or not to clarify that a UE indicating no support of FG 10-26a, also indicates that none of Rel-15 FG 1-5/1-5a/1-6/1-7/1-8/1-9 are supported by the UE in unlicensed bands
· Whether or not to clarify that Rel-15 FGs 1-4 applies to licensed band operation only
· How to reply to RAN4 on RAN1’s understanding on RB set of NR-U

Updated FL proposal 1:
· Adopt one of following alternatives
· Alt.1: Note RAN2 LS and confirm RAN2 agreement that FG10-2f is optional only for the UEs which do not support non-CA deployment scenarios, corresponding to scenarios B, C, D, or E in Annex B.3 of TS 38.300
· Alt.2’: Send LS reply to RAN2 to share the following RAN1 situation so that RAN2 can decide whether/how to update the optionality of FG10-2f
· In past RAN1 meeting, RAN1 agreed that FG10-2f is optional for all scenarios since this FG is not considered as an essential feature for UE to support NR-U.
· During the discussion in RAN1#104-e, there are companies prefer to update the optionality of FG10-2f according to the above previous RAN1 agreement or to make FG10-2f optional also for UE supporting only FBE in any scenario, while other majority companies prefer to confirm RAN2 agreement that FG10-2f is optional only for the UEs which do not support non-CA deployment scenarios.

Updated FL proposal 2:
· Clarify that a UE indicating no support of FG 10-26a, also indicates that none of Rel-15 FG 1-5/1-5a/1-6/1-9 are supported by the UE in unlicensed bands
· Clarify that Rel-15 FG 1-4 applies to licensed band operation only
· Clarify that a UE indicating no support of FG 10-26, also indicates that Rel-15 FG 1-8 is not supported by the UE in unlicensed bands
· Clarify that Rel-15 FG 1-7 applies to licensed band operation only

FL proposal 3:
· Reply LS to RAN4 with following contents
· RAN1’s understanding is that a RB set approximately corresponds to 20MHz bandwidth on which a channel access procedure is performed, and the bandwidth corresponding to the RB set can be less than or slightly greater than 20 MHz based on configuration.


URLLC/IIoT
[104-e-NR-UEFeature-URLLCIIoT-01] Email discussion/approval on UE features for NR URLLC and IIoT (25th Jan – 29th Jan) – Hiroki (DCM)
· Whether or not to confirm working assumption to add the replicated FGs of 11-2a/c with restriction for non-aligned span case
· Whether or not to add the replicated FGs of 11-2d/e with restriction for non-aligned span case
· Whether/how to clarify the interpretation of FG11-7b/9/9a and FG12-2/2a in case of cross-carrier operation (interpretation 1 or 3)
· Whether/how to clarify the relationship between FG11-4/4a and FG12-1

FL proposal 1:
· Confirm the working assumption to add the replicated FGs of 11-2a/c with restriction for non-aligned span case as below.
	11. 
NR_L1enh_URLLC
	11-2f
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells with restriction for non-aligned span case
	1. Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells
· Candidate value for the component: {2, 3, …, 16}
2. UE supports aligned span and non-aligned span
0. In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot
	11-2
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2g
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers with restriction for non-aligned span case
	1. Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
0. Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
0. Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15
2. UE supports aligned span and non-aligned span
0. In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot
	11-2b
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 PDCCH monitoring capability is 3
	Optional with capability signalling



Updated FL proposal 2:
· Adopt one of following alternatives
· Alt.1:
· For FG 11-2d, ‘11-2’ is changed to ’11-2a’
· For FG 11-2e, ‘11-2b’ is changed to ’11-2c’
· Alt.2:
· No change of pre-requiste for both FG 11-2d and FG 11-2e;
· For FG 11-2d, add a note “If a UE supports FG 11-2a or FG 11-2f, then the capability defined by FG 11-2a or FG 11-2f is applied to FG 11-2d”.
· For FG 11-2e, add a note “If a UE supports FG 11-2c or FG 11-2g, then the capability defined by FG 11-2c or FG 11-2g is applied to FG 11-2e”. 

FL proposal 3:
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only (Interpretation 1).
· FG11-9/9a. 12-2/2a

Updated FL proposal 4:
· Remove the note of FG12-1‘The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4x should be further discussed.’, and adopt one of the following alternatives
· Remove component 7) of FG11-4 and clarify that all cancellation scenarios including PUCCH and PUCCH collisions as well as PUCCH and PUSCH collisions are reported under FG 12-1 by a UE


Others
[104-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features for others (25th Jan – 29th Jan) – Hiroki (DCM)
· Regarding FG22-6/6a/7
· Whether or not to add replicated FGs 6-[8/]9/9a to be reported with FG22-7
· Whether or not to update how to handle SDL/SUL
· Whether or not to confirm the working assumption on how to count SUL
· Whether/how to cover the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· Whether/how to update the prerequisite of FG22-8a/b/c/d
· Regarding licensed/unlicensed differentiation for Rel-15 FGs
· Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· Whether or not to add new FG(s) to indicate the support of following FG in unlicensed band
· [FG 4-19]
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· Whether/how to clarify the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers

Updated FL proposal 1:
· Add new FGs based on 6-8/9/9a to be reported with FG22-7 as below
	22. NR Others
	22-7a
	Different numerology across NR PUCCH groups
	For UE supporting two PUCCH groups for CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, different numerology between two NR PUCCH groups for data/control channel at a given time
	22-7
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	
	Optional with capability signaling

	
	22-7b
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	For UE supporting two PUCCH groups for CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
	22-7
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	
	Optional with capability signaling

	
	22-7c
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	For UE supporting two PUCCH groups for CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time
	22-7
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	
	Optional with capability signaling



FL proposal 2:
· Confirm the working assumption that SUL is counted as number of bands for the condition of FG22-6/6a/7

FL proposal 3:
· Regarding FFS “how to cover licensed/unlicensed and/or FR1/FR2 differentiations” for the second note,
· If the NUL belongs to the type “FR1 unlicensed TDD” or “FR2” and has the associated SUL, the UE is supposed to support two PUCCH groups where a PUCCH transmission can take place on the NUL or the SUL in a PUCCH group only if the UE indicates support of PUCCH transmission on the type of the NUL and the type of the associated SUL in the PUCCH group

FL proposal 4:
· Regarding how to handle SDL, adopt one of following alternatives
· Alt.1: SDL is considered as FDD
· Alt.2: SDL is handled as below
· If SDL only overlaps with either TDD or FDD band: it follows the carrier type of the band it overlaps with 
· If SDL overlaps with both TDD and FDD band: it follows FDD
· If SDL has no overlapped TDD or FDD band: it follows FDD
· Regarding how to handle SUL
· SUL is considered as FDD

Updated FL proposal 5:
· Components descriptions of FG22-8a/b/c/d are revised as in R1-2101249 to incorporate a copy of each of FG 3-2, 3-5, 3-5a, and 3-5b into each of FG 22-8a, 22-8b, 22-8c, and 22-8d, respectively
· Inform RAN2 that 3-2/5/5a/5b should not be the part of prerequisite FGs of FG22-8a/8b/8c/8d, and ask RAN2 to update the prerequisite FGs of FG22-8a/8b/8c/8d e.g., by adopting one of following alternatives
· Alt.1: Update the prerequisite of FG22-8a/b/c/d to remove 3-2/5/5a/5b
· Alt.2: Introduce replicated FGs of FG22-8a/b/c/d with removeing 3-2/5/5a/5b from prerequisite FGs, and dummify FG22-8a/b/c/d

FL proposal 6:
· Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
	22. NR Others
	22-10
(1-2)
	SS block based SINR measurement (SS-SINR) for unlicensed spectrum
	SS-SINR measurement for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-11
(2-32a)
	Semi-persistent CSI report on PUCCH for unlicensed spectrum
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH) for unlicensed spectrum
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH) for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-11a
(2-32b)
	Semi-persistent CSI report on PUSCH for unlicensed spectrum
	Support semi-persistent CSI report on PUSCH for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-12 (3-6)
	Dynamic SFI monitoring for unlicensed spectrum
	Adjust periodic and semi-persistent signal reception and transmission in response to detected dynamic UL/DL configuration for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-13a (4-19a)
	SR/HARQ-ACK multiplexing once per slot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a slot for unlicensed spectrum
	Overlapping PUCCH resources have different starting symbols in a slot for unlicensed spectrum
	[22-13]
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-13b (4-19b)
	SR/HARQ-ACK/CSI multiplexing more than once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same or different starting symbol in a slot for unlicensed spectrum
	Overlapping PUCCH resources have same or different starting symbols in a slot for unlicensed spectrum
	22-13c
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-13c (4-19c)
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with different starting symbols in a slot for unlicensed spectrum
	Overlapping PUCCH resources have different starting symbols in a slot for unlicensed spectrum
	22-13a
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-14 (4-28)
	HARQ-ACK multiplexing on PUSCH with different PUCCH/PUSCH starting OFDM symbols for unlicensed spectrum
	HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

[This FG may be a part of basic operation for a particular NR-U scenario] 

	22. NR Others
	22-15 (4-23)
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8 for unlicensed spectrum
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8 for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

[This FG may be a part of basic operation for a particular NR-U scenario] 

	22. NR Others
	22-16 (5-14)
	Type 1 configured PUSCH repetitions over multiple slots for unlicensed spectrum
	K = 2, 4, 8 times repetitions with RV sequences for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-17 (5-16)
	Type 2 configured PUSCH repetitions over multiple slots for unlicensed spectrum
	K = 2, 4, 8 times repetitions with RV sequences for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-18 (5-17)
	PUSCH repetitions over multiple slots for unlicensed spectrum
	K = 2, 4, 8 times repetitions for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

[This FG may be a part of basic operation for a particular NR-U scenario] 

	22. NR Others
	22-18a (5-17a)
	PDSCH repetitions over multiple slots for unlicensed spectrum
	K = 2, 4, 8 times repetitions for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



FL proposal 7:
· Adopt one of following alternatives
· Alt.1: add new FGs to indicate the support of each of FG 4-19/5-18/5-19/5-20/5-21 in unlicensed band
· Alt.2: do not add new FGs to indicate the support of each of FG 4-19/5-18/5-19/5-20/5-21 in unlicensed band

FL proposal 8:
· Regarding [4-19] and 4-23, adopt one of following alternatives
· Alt.1: define FGs [4-19/]4-23 as basic FGs for NR-U with scenarios B, C, D, and E
· Alt.2: define FGs [4-19/]4-23 as basic FGs for NR-U with scenarios A2, B, C, and E
· Alt.3: do not define FGs [4-19/]4-23 as basic FGs for NR-U
· Regarding 4-28 and 5-17, adopt one of following alternatives
· Alt.1: define FGs 4-28/5-17 as basic FGs for NR-U with scenarios A2, B, C, D, and E
· Alt.2: define FGs 4-28/5-17 as basic FGs for NR-U with scenarios A2, B, C, and E
· Alt.3: do not define FGs 4-28/5-17 as basic FGs for NR-U

FL proposal 9:
· Regarding the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers
· The newly introduced Rel-16 FGs (that correspond to unlicensed operation of Rel-15 FGs) indicate support of the feature on a carrier configured in unlicensed band. For indicating the support of a feature on a carrier configured in licensed band in a band combination including an unlicensed band, the Rel-15 capability should be reported.
· Interpretation 3 is applied to FG3-6


LSs:
[104-e-NR-UEFeature-LS-01] Email discussion/approval of the reply LS to R1-2100003, to be handled under 7.2.11 (name TBD, CMCC)

[104-e-NR-UEFeature-LS-02] Email discussion regarding LS in R1-2100019, including a possible reply LS if necessary, to be handled under 7.2.11 (name TBD, Qualcomm)


R1-2100094	Discussion on NR Rel-16 UE Features	ZTE
R1-2100140	Correction for V2X UE feature list	OPPO
R1-2100522	Remaining details of Rel-16 NR UE features	Ericsson
R1-2100554	Discussion on NR Rel-16 UE features	LG Electronics
R1-2100635	Remaining issue on UE features	Intel Corporation
R1-2101184	On NR Rel.16 UE features	Samsung
R1-2101249	Updates on NR UE Features	Nokia, Nokia Shanghai Bell
R1-2101273	Remaining details of Rel-16 NR UE features	Huawei, HiSilicon
R1-2101342	Discussions on NR Rel-16 UE features	Apple
R1-2101343	Discussion on Rel-16 UE features for mobility enhancement	Apple
Withdrawn
R1-2101444	Discussion on NR Rel-16 UE features	Qualcomm Incorporated
R1-2101517	Correction on half-DuplexTDD-CA-SameSCS-r16	CATT
R1-2101587	Remaining issues on Rel-16 NR UE features	NTT DOCOMO, INC.
R1-2101685	Remaining issues on Rel-16 eMIMO UE features	vivo
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