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A LS is sent to RAN1 from RAN2 to confirm RAN1’s understanding that whether parallel Tx capabilities can also be applied to the NR-DC band combination or not [1]. In this paper, we analyse the suitable scenarios the parallel capabilities applied and a draft reply for the RAN2 LS is also provided.
Discussion 
Three kinds of UE parallel transmissions capabilities are involved in the LS.
· Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells
· Parallel Tx Capability with Inter-band CA
· Parallel Tx Capability with Intra-band non-contiguous CA
For the involved capabilities, RAN2 provides two understandings.
· 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
The main difference between understanding #1 and #2 is whether apply these capabilities to the NR-DC band combination. The understanding #1 can be understood that when UE supports the parallel Tx capabilities, it will also support simultaneous transmissions in a CA+DC mixture scenario. For example, UE supports inter-band CA operation on Band A and Band B on MCG, and also supports NR-DC with operating on Band C on SCG, which results in UE needs to perform parallel transmissions on the three bands: (Band A+ Band B) + Band C.
However, if the CA+DC mixture case is the intention of understanding #1 want to clarify, then we think it is not what RAN1 pursued originally. Analysis is provided below.
· RAN4 spec, TS 38.101-1 [2] specifies the band combinations for inter-band CA and NR-DC separately. In clause 5.5B “Configuration for DC” of TS 38.101, each uplink NR-DC configuration only contains two bands even three or a larger number of bands are involved. On the other word, for uplink transmissions, MCG/SCG only has one band respectively. Thus, from BC configuration perspective, inter-band parallel Tx capabilities is not applied to NR-DC currently.
· A typical UE is capable to support up to 2Tx only. For inter-band parallel transmissions, each Tx will correspond to one band. If CA+DC operation is allowed, at least 3Tx are needed for a UE (2Tx map two bands in one CG and 1Tx maps another band in the other CG). Thus, it is challenged from UE implementation aspect. 
· Recalling the discussion history and taking the capability “Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells” as an example, it triggered by a scheduling restriction on UL TDD+FDD CA scenario and the agreement, especially the Note 2, is focusing the inter-band CA operation rather than NR-DC [3].
	Agreement
Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells is supported. 
· Note 1: Above applies since Rel-17. 
· Note 2: Above applies only for inter-band CA
· Note 3: Above is subject to one new RRC parameter and one new UE capability (per BC). When the new RRC parameter is provided, simultaneous PUSCH and PUCCH transmission of same priority is always applied on different cells belonging to different bands.



Therefore, based on the analysis above, understanding #2 is aligned with RAN1’s intention, and for the three questions in the LS[1] (also copied below), the replies should be similar which is the understanding #2 exactly. It is also noted, in Q3, intra-band non-contiguous CA operation can be treated similar as inter-band CA operation.
	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

Based on the Q1, RAN2 also went though the other parallex Tx capabilities and would like to confirm the below 2 further questions:
Q2: Whether Features listed in the Table 1 follow understanding #1 or understanding #2?
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.



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.






Proposal 1: Rely RAN2 LS R2-2401741 as following,
· It is RAN1 common understanding that current spec and UE implementation do not support CA+DC mixture case and understanding #2 is aligned with RAN1’s intention for the parallel Tx capabilities in the three questions.

Conclusion
In this contribution, we provide our views on the understanding of parallel Tx capabilities and following proposal is given:
Proposal 1: Rely RAN2 LS R2-2401741 as following,
· It is RAN1 common understanding that current spec and UE implementation do not support CA+DC mixture case and understanding #2 is aligned with RAN1’s intention for the parallel Tx capabilities in the three questions.
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