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1. Rel-16 UE feature remaining issue
Rel-16 UE feature has been stabilized in the last few RAN1 meetings. Unfortunately, we recently discovered one issue regarding Multi-DCI Multi-TRP PUSCH operation in NR-eMIMO. Current specification and UE feature list support UE capability reporting for Multi-DCI Multi-TRP PDSCH operation, however, the capability of Multi-DCI Multi-TRP PUSCH operation is missing. 
1.1 Multi-DCI Multi-TRP PUSCH operation in NR-eMIMO
In Rel-16 UE feature, the following FG16-2a is introduced as per FSPC UE capability. 
	16-2a
	Multi-DCI based multi-TRP
	1. The maximum number of CORESETs configured per BWP per cell in addition to CORESET 0
2. 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
3. Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency 
4. 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



In 38.331, this FG is implemented as multiDCI-MultiTRP-r16, but only for the DL CC. 
[image: ]
As results, UE can only indicate whether UE supports Multi-DCI Multi-TRP PDSCH operation for DL CC, not for UL CC. Multi-DCI Multi-TRP PUSCH operation is also supported in Rel-16 MIMO enhancement. In fact, we specifically allow the OOO (out of order) scheduling of PUSCH from different TRP with UE capability FG16-2a-3. We believe the UE capability for the support of Multi-DCI Multi-TRP PUSCH operation is missing in the current specification. Therefore, we have the following proposal

Proposal 1: Introduce per FSPC UE capability reporting for the support of Multi-DCI Multi-TRP PUSCH operation, with the following TP
· Prerequisite of FG16-2a-3 is modified to new FG16-2a-11

	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differe-ntiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	16-2a-11
	Multi-DCI based multi-TRP PUSCH operation
	1. The maximum number of CORESETs configured per BWP per cell in addition to CORESET 0
2. 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
3. Maximum number of unicast PUSCHs per coresetPoolIndex per slot


	
	Yes
	N/A
	
	Per FSPC
	No
	No
	
	Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of coresetPoolIndex

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

	Optional with capability signaling

	16-2a-3
	Out-of-order operation for UL
	Support out-of-order operation for PDCCH to PUSCH
	16-2a-11
	Yes
	N/A
	
	Per band
	No
	No
	
	Note: “Same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature when TPC accumulation is enabled.”
	Optional with capability signalling



2. Conclusion
We recently discovered one issue regarding Multi-DCI Multi-TRP PUSCH operation in NR-eMIMO, Current specification and UE feature list support UE capability reporting for the support of Multi-DCI Multi-TRP PDSCH operation, however, the capability of Multi-DCI Multi-TRP PUSCH operation is missing. To resolve the issue, we have the following proposal 



















Proposal 1: Introduce per FSPC UE capability reporting for the support of Multi-DCI Multi-TRP PUSCH operation, with the following TP
· Prerequisite of FG16-2a-3 is modified to new FG16-2a-11

	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differe-ntiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	16-2a-11
	Multi-DCI based multi-TRP PUSCH operation
	1. The maximum number of CORESETs configured per BWP per cell in addition to CORESET 0
2. 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
3. Maximum number of unicast PUSCHs per coresetPoolIndex per slot
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	Yes
	N/A
	
	Per FSPC
	No
	No
	
	Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of coresetPoolIndex

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

	Optional with capability signaling

	16-2a-3
	Out-of-order operation for UL
	Support out-of-order operation for PDCCH to PUSCH
	16-2a-11
	Yes
	N/A
	
	Per band
	No
	No
	
	Note: “Same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature when TPC accumulation is enabled.”
	Optional with capability signalling
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