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Introduction
	7-3b
	NR CA class List for Intra-band contiguous CA
	1. Indicate the contiguous CA bandwidth class that UE can support in uplink
2. On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA
3. On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately
NOTE1: there is dependency for the three components as given above
NOTE2: component 1/2/3 are existing signaling from Rel-15, the dependency and conditioned relation need to be ensured in Rel-16 signalling. It is up to RAN2 to decide how to ensure dependency and conditioned relation or new Rel-16 signaling is needed. 
	Intra-band UL contiguous CA band combination
	Yes
	N/A
	Network cannot schedule intra-band contiguous  UL CA transmission properly
	Type3
	No need
	FR1
	N/A
	[bookmark: OLE_LINK21]for each contiguous CA bandwidth class, if 2PA architecture is indicated, MIMO is not supported for both UL CCs by default


	Optional with capability signalling, 



In RAN4 LS [1], RAN4 agreed 7-3b feature group as follows. 
Based on RAN4 LS, RAN2 needs to discuss how to ensure dependency and conditional relations or new Rel-16 signaling is needed. 
Discussion
First, we capture Rel-15 capability IE to the corresponding component of FG 7-3b.
	Component
	Rel-15 capability IE

	1.Indicate the contiguous CA bandwidth class that UE can support in uplink
	ca-BandwidthClassUL-NR
Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetUplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent. For FR1, the value 'F' shall not be used as it is invalidated in TS 38.101-1 [2].

	2. On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA
	dualPA-Architecture
For band combinations with single-band with UL CA, this field indicates the support of dual PA. If absent in such band combinations, the UE supports single PA for all the ULs. For other band combinations, this field is not applicable.

	3.On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately
	maxNumberMIMO-LayersCB-PUSCH
Defines supported maximum number of MIMO layers at the UE for PUSCH transmission with codebook precoding. UE indicating support of this feature shall also indicate support of PUSCH codebook coherency subset. This feature is not supported for SUL.

maxNumberMIMO-LayersNonCB-PUSCH
Defines supported maximum number of MIMO layers at the UE for PUSCH transmission using non-codebook precoding. This feature is not supported for SUL.
UE supporting non-codebook based PUSCH transmission shall indicate support of maxNumberMIMO-LayersNonCB-PUSCH, maxNumberSRS-ResourcePerSet and maxNumberSimultaneousSRS-ResourceTx together.



It is understood that the main dependency/conditioned relationship that RAN4 ensure to support is that the UE should be able to indicate flexible MIMO capability in uplink CA with respect to PA architecture because there is dependency between PA architecture and supportable MIMO capability across UL CC.  For example, in case of 1 PA, it is likely that the UE supports the same MIMO capability in both CCs, while in case of 2 PA, the UE can support the different MIMO capability in CC1 and CC2.
[bookmark: _Hlk53732219]In RAN2 capability signalling, the UE capabilities in the above table are indicated independently. Especially, MIMO capability is indicated per CC per FS (i.e. FSPC). Therefore, all possible cases are allowed for the UE to indicate for uplink MIMO. 
· Case 1: 2 UL CCs, 1PA, 2 layer in CC1, 2 layer in CC2
· Case 2: 2 UL CCs, 1PA, 2 layer in CC1, 1 layer in CC2
· Case 3: 2 UL CCs, 1PA, 1 layer in CC1, 2layer in CC2
· Case 4: 2 UL CCs, 1PA, 1 layer in CC1, 1 layer in CC2
· Case 5: 2 UL CCs, 2PA, 2 layer in CC1, 2 layer in CC2
· Case 6: 2 UL CCs, 2PA, 2 layer in CC1, 1 layer in CC2
· Case 7: 2 UL CCs, 2PA, 1 layer in CC1, 2 layer in CC2
· Case 8: 2 UL CCs, 2PA, 1 layer in CC1, 1 layer in CC2

[bookmark: pro1]Proposal 1: RAN2 confirmed that with Rel-15 capability signaling, it is possible to indicate the MIMO capability for each UL CC separately and therefore, new Rel-16 signaling is NOT needed.
The remaining question is whether any specification support is needed to ensure the dependency/conditioned relationship. It is our understand that RAN4 didn’t mention any specific dependency/conditioned to exclude from signaling. In this case, it would be future-proof to keep the current signaling mechanism i.e. all UE capabilities can be reported independently. 
[bookmark: pro2]Proposal 2:  RAN2 agree not to introduce any specification change for FG 7-3b.
[bookmark: pro3]Proposal 3: RAN2 sends an LS to RAN4.  
The following is a TP for the LS. 
	
RAN2 discussed how to ensure dependency and conditioned relation or new Rel-16 signaling is needed according to RAN4 NOTE in FG 7-3b. 

RAN2 conclude that with Rel-15 capability signalling (ca-BandwidthClassUL-NR, dualPA-Architecture, maxNumberMIMO-LayersCB-PUSCH, maxNumberMIMO-LayersNonCB-PUSCH), it is possible to indicate the MIMO capability for each UL CC separately. Therefore, new Rel-16 signaling is not needed. 







Conclusion
In this contribution, we discussed how to ensure dependency and conditioned relation or new Rel-16 signaling is needed according to RAN4 NOTE in FG 7-3b. And we propose the following proposals. 
Proposal 1: RAN2 confirmed that with Rel-15 capability signaling, it is possible to indicate the MIMO capability for each UL CC separately and therefore, new Rel-16 signaling is NOT needed.
Proposal 2:  RAN2 agree not to introduce any specification change for FG 7-3b.
Proposal 3: RAN2 sends an LS to RAN4.  
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