[bookmark: _Hlk7194408][bookmark: OLE_LINK3]3GPP TSG RAN WG1 #102e			R1-2006703
e-Meeting, August 17th – 28th, 2020

Source:	NTT DOCOMO, INC.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Title:	Discussion on NR Rel-16 UE features
[bookmark: Source]Agenda Item:	7.2.11
[bookmark: DocumentFor]Document for: 	Discussion and Decision

[bookmark: _Ref5850594]Introduction
At the RAN1#101-e meeting, NR Rel-16 UE features were extensively discussed and the updated UE features list was sent to RAN2/4 [1]. However, there are still number of FFSs in the NR UE features list.
At the RAN#88-e meeting, following proposals regarding Rel-16 UE features were endorsed [2].

	Proposal 3 for finalizing Rel-16 UE capabilities: 
· RAN1 and RAN4 shall strive to complete all FFS on Rel-16 UE capabilities impacting RAN2 specification by the end of their first week of August e-meeting
· NBC changes to Rel-16 UE capabilities specifications are possible based on consensus in the RAN#89-e. For Rel-16 specification approved later than RAN#89-e, NBC changes are not allowed as a general rule.

Updated proposal 4 for basic feature groups for certain scenario/purpose: 
· No extra effort is taken on specifying basic feature groups for certain scenario/purpose before finalizing UE capabilities for each WI in each WG.
· It is confirmed that each feature group (FG) including potential basic feature group has its own capability bit, and RAN2 finalizes UE capabilities specification in Q3 irrespective of whether a FG is part of basic feature groups for certain scenario/purpose or not.

Observation for FG interpretation in case of cross-carrier operation: 
· For UE feature related to cross-carrier operation (e.g., cross-carrier scheduling/triggering/indication), the following alternatives can be discussed in case-by-case basis in WGs.
· Alt.1: the support of this feature for both scheduling/triggering/indicating cell and scheduled/triggered/indicated cell.
· Alt.2: the support of this feature for the scheduling/triggering/indicating cell only.
· Alt.3: the support of this feature for the scheduled/triggered/indicated cell only.



Based on the above RAN plenary agreements, RAN1 had email discussions on remaining issues for UE features before the RAN1#102-e meeting, but there are still number of FFSs in the latest NR UE features list in [3].

In this contribution, we discuss on the remaining issues for Rel-16 NR UE features.
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1. 
Discussion on NR Rel-16 UE features
NR_L1enh_URLLC and NR_IIOT
A new FG for “TB CRC for cancelled initial PUSCH with CBG based re-transmission”
	12-1x
	TB CRC for cancelled initial PUSCH with CBG based re-transmission
	PUSCH TB CRC calculated according to section 6.2.1 of TS38.212 for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured 
	5-25
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	The cancellation could be due to support of ULCI and/or intra-UE prioritization
	Optional with capability signaling 



View
· We acknowledge the issue of re-transmission of partial TB in case initial transmission is cancelled. However, it should be addressed in RAN1 spec.


FG11-4/4a
	11. 
NR_L1enh_URLLC
	11-4
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP]
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
7. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
	
	Yes
	N/A
	
	Per FS

Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s procesing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible
	N/A
	N/A
	N/A 
	If a UE reports both 11-3 and 11-4, it can support two slot-based HARQ-ACK codebooks, and one slot-based and one-sub-slot-based HARQ-ACK codebooks. If a UE reports 11-4 but not 11-3, it can only support two slot-based HARQ-ACK codebooks.

The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4a


	Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two sub-slot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats /1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities  when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP]  
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
	11-3 and 11-4
	Yes
	N/A
	
	Per FS

Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s procesing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible
	N/A
	N/A
	N/A
	The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs
	Optional with capability signalling



View
· Regarding component 4 for FG11-4/4a, current text should be kept as it is aligned with WA in RAN1#99. If additional agreement for the case when a UE is configured with both sets of formats 0_1/1_1 and 0_2/1_2 but does not support FG11-4b is obtained in Rel.16 maintenance, new text/component can be added.




5G_V2X_NRSL
FG15-2
	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.
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.

FFS: 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}
Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2

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, the reported numerology shall be the same for sidelink and uplink.

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

FFS: whether to mandate an SCS.
	Optional with capability signalling
FFS: For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.



View
Note,
· We are OK to confirm note for component (9).
· Regarding whether an SCS is mandated, our understanding is that it intends a band indicated with only the PC5 interface since we have a NOTE for other than the band. If this is correct, we are OK the direction.
Mandatory/optional,
· We support to confirm the current text under ‘FFS’. Mode 1 would mainly be targeted to licensed spectrum.

FG15-3
	15-3
	Transmitting NR sidelink mode 2 
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu or preconfiguration. Up to B sidelink processes are supported.
2) UE can transmit PSSCH according to the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform mode 2 sensing and resource allocation operations
6) UE can transmit using the subcarrier spacing and CP length it reports for FG 15-1
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.
10) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
11) DL pathloss based open loop power control when mode 2 is configured by NR Uu
	15-1
	Yes
	No
	
	Per band

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

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

This is the basic FG for sidelink [in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined]

Candidate values for B are {8,16}
Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2

Note: Component 6 is not required to be signalled in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 10 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 11 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1 
	Optional with capability signalling
For UE supports NR sidelink, [for UE supports NR sidelink in ITS spectrum where gNB is not defined, UE must indicate this FG is supported,] UE must indicate this FG is supported.



View
Note,
· ‘ITS specturm’ should be updated as Note in FG15-1 (a band indicated with only the PC5 interface...).
Mandatory/optional,
· We think mode 2 TX should be mandatorily supported in licensed spectrum, but we are OK with the current direction if majority companies would like to avoid it.

FG15-5
	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB when operating in Mode 1 and mode 2 
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates
	15-1 and at least one of 15-2 and 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink 
Note: component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing
	Optional with capability signalling
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.


View
Mandatory/optional,
· We support to confirm the current text under ‘FFS’. Congestion control would have a large effect on V2X system performance.

FG15-6
	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
2) FFS: Maximum time required for the inter-RAT conflict resolution is X
	At least one of 15-1, 15-2, 15-3

UE supports LTE V2X sidelink
	No
	No
	FFS
	per band combination
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling


View
Components,
· X value should be defined in specification (38.213) and component 2 is unnecessary here.

FG15-11
	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive up to N PSFCH(s) resources in a slot.
3) UE can transmit up to M PSFCH(s) resources in a slot
	At least one of 15-1, 15-3
	FFS
	FFS
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64}

Candidate values for M are {4, 8, 16}
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.


View
Report to gNB,
· Should be YES. After reporting to gNB, gNB can use the information to decide whether SL resource is provided or not.
Report to other UEs,
· Should be YES. If reported to other UE, the UEs can know how many transmissions are possible to expect feedback on a PSFCH occasion.

FG15-14
	15-14
	Sidelink CSI report
	1) UE can transmit and receive sidelink CSI-RS with up to P antenna port(s).
2) UE supports RI and CQI feedback on sidelink.
	15-1 and at least one of 15-2 and 15-3
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink

Note: Component 1 candidate values are P = {1,2}
	Optional with capability signalling.
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.


View
Mandatory/optional,
· We think CSI report should be mandatorily supported, but we are OK with optional if majority companies would like to avoid it.

FG15-18
	15-18
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	15-14 with P=2
	No
	FFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	N.A.
	N.A.
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2
	Optional with capability signalling


View
Report to other UEs,
· Our preference is ‘No’ since this feature is capability of transmitter side, which is unnecessary information for receiver side.

FG15-19
	15-19
	Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	15-1
	No
	Yes
	UE supports rank 1 PSSCH reception only.
	Per band
	 N.A.
	N.A.
	N.A.
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2 

FFS: This is the basic FG for NR sidelink
	[Optional with capability signalling] 


View
Mandatory/optional,
· We think this should be mandatorily supported, but we are OK with optional if majority companies would like to avoid it.

FG15-22
	15-22
	Support of fewer than 14 consecutive sidelink symbols in a slot 
	1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and all the corresponding DMRS patterns

	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports SL only in a SL slot configured with 14 consecutive symbols.
	Per band
	 N.A.
	N/A
	N.A.
	FFS: This is the basic FG for NR sidelink 


	Optional with capability signalling


View
Note,
· We think this FG can be optional feature.

FG15-23
	15-23
	Support of open loop SL power control and RSRP report
	1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast

	15-1 and at least one of 15-2 and 15-3
	Yes 
	Yes
	
	Per band
	 N.A.
	N/A
	N.A.
	Working assumption: This FG is a basic UE FG [at least] for UEs supporting mode 1

FFS: whether this is a basic FG also for UEs not supporting mode 1
	Optional with capability signalling


View
Note,
· We think this should be mandatorily supported, but we are OK with optional if majority companies would like to avoid it.


MR-DC/CA enhancement
FG18-4b
	18. MR-DC/CA enhancement
	[18-4b]
	[Support of SCell dormancy indication without data scheduling within active time]
	[Support of SCell dormancy indication without data scheduling within active time]
	TBD
	Yes
	N/A
	
	FFS [Per UE or Per BC]
	No
	[Yes or N/A]
	N/A
	
	Optional with capability signaling



View
· We prefer that this FG is removed and the support of SCell dormancy indication without data scheduling is covered by FG18-4. Once SCell dormancy functionality is introduced at NW, NW would like to utilize the indication with scheduling and indication without scheduling for UE supporting FG18-4 according to the presence/absence of scheduling data for the UE. At least we would like to avoid having three types of UEs supporting dormancy indication with active time, 1) UE supporting only 18-4, 2) UE supporting only 18-4b, 3) UE supporting both 18-4/4b, in NW to avoid complex operation.
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