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In this contribution, we further discuss UE capability granularity issues triggered by the RAN 2 LS (R2-2401741) on Parallel Tx Capability.
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In R2-2401741, RAN 2 raised the following questions to RAN1 regarding the recently agreed UE capability of simultaneous PUSCH and PUCCH transmissions of same priority. Q1: For the application of “Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells” capability, which understanding is aligned with RAN1’s intention?
· Understanding #1: This capability can also be applied to the NR-DC band combination with the inter-band CA operation on the MCG/SCG;
· Understanding #2: This capability can only be applied to the inter-band CA band combination.


In RAN1 #116bis, agreement have been made to clarify RAN1’s common understanding is #1. 
However, we have raised a concern on the granularity of the UE capability. A CA feature is normally agreed with per band combination granularity. If we want to apply this “Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells” to DC, it is preferred to allow granularity per CG, e.g., UE could report support this feature in one CG, but not for the other CG. The motivation to introduce per CG granularity is not mainly due to implementation, but IODT test. For example, in FR1+FR2 DC, NW may only deploy this feature in FR1 but not in FR2. Therefore, UE cannot find NW vendors to test this feature in FR2. To solve this problem, introducing FR1/FR2 differentiation is a reasonable solution. 
In RAN1 #116bis, due to limited time, the above concern was not addressed. Most companies think this capability granularity is RAN1 internal issue, which can be further discussed in future meetings. 
Therefore, based on the above, we have the following proposal. 
Proposal 1: For the capability of “Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells”,
· To avoid UE under report this capability due to IODT testing issue, introduce FR1/FR2 differentiation to indicate the feature applies to {FR1 only, or FR2 only, or both FR1 and FR2}

In additional, In R2-2401741, RAN 2 also want RAN1 to clarify whether understanding #1 or #2 is applied to some legacy inter-band CA UE features. 
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Table 1: Parallel Tx Capability with Inter-band CA
	FG Index
	Ran1 Description in the Feature list Table
	Current Ran2 Field description

	4-25(R15)
	Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA
	parallelTxSRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of SRS and PUCCH/ PUSCH across CCs in an inter-band CA band combination.

	4-26(R15)

	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	parallelTxPRACH-SRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of PRACH and SRS/PUCCH/PUSCH across CCs in an inter-band CA band combination.

	9-3(R16)

	Parallel MsgA and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA with msgA in PCell/PScell
	parallelTxMsgA-SRS-PUCCH-PUSCH-r16
Indicates whether the UE supports parallel transmission of MsgA and SRS/ PUCCH/ PUSCH across CCs in an inter-band CA band combination. A UE supporting this feature shall also indicate support of parallelTxPRACH-SRS-PUCCH-PUSCH.

	25-18(R17)
	Support simultaneous PUCCH and PUSCH transmissions of different priority on different cells for inter-band CA.
	parallelTxPUCCH-PUSCH-r17
Indicates whether the UE supports simultaneous PUCCH and PUSCH transmissions of different priority on different cells for inter-band CA.



The situation was similar as for question 1. RAN1 agreed understanding #1 is RAN1’s common understanding, while left the granularity issue to be resolved in future RAN1 meetings.  
For the UE features in Table 1, we have concern regarding the IODT issue, similar to the feature in Q1. However, the above features are legacy Rel-15/16/17 features. For Rel-15/16/17 UE, there is nothing we can do about it. For Rel-18 UE, we prefer to solve this IODT issue, by duplicating those features in Rel-18 UE capability specifications and introduce FR1/FR2 differentiation for them. 
Proposal 2: For those features listed in the Table 1 of R2-2401741,
· To avoid UE under report this capability due to IODT testing issue, duplicate the definition of those features in Rel-18 with newly introduced FR1/FR2 differentiation to indicate the feature applies to {FR1 only, or FR2 only, or both FR1 and FR2}

In R2-2401741, similar question is asked for some legacy intra-band CA features as well. 
Q3: Whether Features listed in the Table 2 can also be applied to the NR-DC band combination with the intra-band non-contiguous CA operation on the MCG/SCG or only to intra-band non-contiguous CA band combination?
Table 2: Parallel Tx Capability with Intra-band non-contiguous CA
	FG Index
	Ran1 Description in the Feature list Table
	Current Ran2 Field description

	39-2(R17)
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	parallelTxPRACH-SRS-PUCCH-PUSCH-intraBand-r17
Indicates whether the UE supports parallel transmission of PRACH and SRS/PUCCH/PUSCH across CCs in an intra-band non-contiguous CA band combination.

	39-4(R17)

	Parallel MsgA and SRS/PUCCH/PUSCH
 transmissions across CCs in
 intra-band non-contiguous CA(Prerequisite 9-3)
	parallelTxMsgA-SRS-PUCCH-PUSCH-intraBand-r17
Indicates whether the UE supports parallel transmission of MsgA and SRS/ PUCCH/ PUSCH across CCs in an intra-band non-contiguous CA band combination. The UE indicating support of this field shall also indicate support of parallelTxMsgA-SRS-PUCCH-PUSCH-r16 and parallelTxPRACH-SRS-PUCCH-PUSCH-intraBand-r17.

	39-1(R17)
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	parallelTxSRS-PUCCH-PUSCH-intraBand-r17
Indicates whether the UE supports parallel transmission of SRS and PUCCH/ PUSCH across CCs in an intra-band non-contiguous CA band combination.



For features listed in above table, we have a similar proposal to address the granularity issue. 
Proposal 3: For those features listed in the Table 2 of R2-2401741,
· To avoid UE under report this capability due to IODT testing issue, duplicate the definition of those features in Rel-18 with newly introduced FR1/FR2 differentiation to indicate the feature applies to {FR1 only, or FR2 only, or both FR1 and FR2}
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The following are proposed to further address the capability granularity issue triggered by RAN2 LS R2-2401741. 
Proposal 1: For the capability of “Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells”,
· To avoid UE under report this capability due to IODT testing issue, introduce FR1/FR2 differentiation to indicate the feature applies to {FR1 only, or FR2 only, or both FR1 and FR2}

Proposal 2: For those features listed in the Table 1 of R2-2401741,
· To avoid UE under report this capability due to IODT testing issue, duplicate the definition of those features in Rel-18 with newly introduced FR1/FR2 differentiation to indicate the feature applies to {FR1 only, or FR2 only, or both FR1 and FR2}

Proposal 3: For those features listed in the Table 2 of R2-2401741,
· To avoid UE under report this capability due to IODT testing issue, duplicate the definition of those features in Rel-18 with newly introduced FR1/FR2 differentiation to indicate the feature applies to {FR1 only, or FR2 only, or both FR1 and FR2}
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