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RAN1 received a reply LS from RAN4, which includes the following questions [1]:
	To RAN WG1 and RAN WG2
ACTION: 
1) RAN4 kindly asks RAN1 and RAN2 to take into account the information provided by RAN4 on points 1, 2, and 4. 
2) RAN4 also requests RAN1 to provide further feedback on the questions in points 2 and 3.


In the contribution, we present our views on DMRS bundling for PUSCH and PUCCH repetitions. 
Discussion on response to RAN4 LS	
The following information was included in the RAN4 reply LS regarding the support of DMRS bundling on CA/DC/SUL scenarios [1]: 
	RAN4 discussed whether applying DMRS bundle to FR1 inter-band UL CA would have any RAN1 spec impacts, and would appreciate RAN1 feedback before making further decision:
	Considering DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured) with the following conditions:
· For carrier switching back and forth between UL carrier and SRS carrier, if the switching happens within the DMRS bundling duration, then the phase continuity is not maintained by the UE.
Considering FR1 inter-band UL CA with DMRS bundling with following conditions:
· UE shall only have ongoing transmissions on a single uplink carrier at the same time. If overlapping transmissions of PUSCH, PUCCH, and/or SRS are erroneously scheduled/configured by the gNB on more than one carrier, then the phase continuity of DMRS bundling will be broken.
· Only configuration of a single TAG is supported.
· If there is any carrier switching back and forth between two carriers and the switching happens within the DMRS bundling duration, then the phase continuity is not maintained by the UE.
· Can only one band can be configured with DMRS bundling at a time?



RAN4 also discussed whether applying DMRS bundle to SUL would have any RAN1 spec impacts, and would appreciate RAN1 feedback before making further decision:
	Considering SUL with DMRS bundling with following conditions:
· Can only one band can be configured with DMRS bundling at a time?
· If there is any carrier switching back and forth between SUL and NUL carriers and the switching happens within the bundling duration, then the phase continuity is not maintained by the UE.






From RAN1 perspective, one of the PUSCH or PUCCH repetitions can be cancelled in some cases, e.g., when overlapping with high priority uplink transmission, or semi-static DL symbols. This may not be considered as incorrect scheduling decision or configuration by the network. For instance, if high priority uplink transmission needs to be transmitted as quickly as possible, it may cancel PUSCH or PUCCH repetition with low priority. 
As specified in Section 6.1.7 in TS38.214 [2] and indicated in the Table below, when PUSCH or PUCCH repetition is cancelled or dropped, this is treated as an event. When an event occurs, this would cause power consistency and phase continuity not to be maintained during a nominal TDW for PUSCH and PUCCH repetitions. Further, UE may or may not restart DMRS bundling within a nominal TDW, which is subject to UE capability. 
	-	For PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B or TB processing over multiple slots, a dropping or cancellation of a PUSCH transmission according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
-	For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6 and clause 11.1 of [6, TS 38.213].


Further, in case of carrier switching, including switching between two UL carriers or between UL carrier and SRS carrier, phase continuity cannot be maintained during a nominal TDW. In this case, certain RAN1 specification impact is expected. In particular, similar to the cancellation and dropping of a PUSCH and PUCCH repetition, this can be treated as an event for DMRS bundling. Hence, in our view, for carrier switching, an event is constituted for case where switching occurs within PUSCH or PUCCH repetitions and when PUSCH or PUCCH repetition is dropped due to overlapping with SRS transmission. 
Proposal 1
· For carrier switching, an event is constituted for cases where switching occurs within PUSCH or PUCCH repetitions and when PUSCH or PUCCH repetition is dropped due to overlapping with SRS transmission.

Further, the following information was included in the RAN4 reply LS regarding Tx power adaption for DMRS bundling [1]:

	3) UE UL Tx power adaptation 
RAN4 acknowledged that the modification of Tx power may mean that phase continuity and power consistency is not able to be maintained by the UE, as seen in an earlier LS to RAN1 in R4-2103393. In RAN4 #103e meeting, RAN4 has also discussed whether text relating to UL Tx transmission power during transmission of a DMRS bundle in TS 38.101 needs further clarification. It has been raised during RAN4 discussions that in TS 38.214 v17.1.0 section 6.1.7 it states that “The UE shall maintain power consistency and phase continuity within an actual TDW…”.
RAN4 would therefore appreciate feedback from RAN1 on whether the text in TS 38.214 section 6.1.7 prevents the UE from modifying its Tx power when necessary, i.e. prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1, or prevents the UE from adapting P-MPR, during transmission of a DMRS bundle. We ask this because further alignment of understanding between RAN1 and RAN4 may be needed.



In Section 6.1.7 in TS38.214 [2], a list of events was specified, where an event is defined which cause power consistency and phase continuity not to be maintained during a nominal TDW for PUSCH and PUCCH repetitions. In case when UE modifies Tx power, it can be treated as an event. Note that if an event occurs during a nominal TDW, UE may or may not restart DMRS bundling within a nominal TDW, which is subject to UE capability. 
Proposal 2
· When UE modifies Tx power during a nominal TDW, this can be treated as an event which causes power consistency and phase continuity not to be maintained for PUSCH and PUCCH repetitions.

[bookmark: _Ref52481833]Conclusions
In this contribution, we presented our views on DMRS bundling for PUSCH and PUCCH repetitions. Further, we summarize the proposals as follows:
Proposal 1
· For carrier switching, an event is constituted for cases where switching occurs within PUSCH or PUCCH repetitions and when PUSCH or PUCCH repetition is dropped due to overlapping with SRS transmission.
Proposal 2
· When UE modifies Tx power during a nominal TDW, this can be treated as an event which causes power consistency and phase continuity not to be maintained for PUSCH and PUCCH repetitions.

References
1. [bookmark: _Ref108099034][bookmark: _Ref94340602]R1-2205715, “Reply LS to RAN1/RAN2 on DMRS bundling”, August 2022
1. [bookmark: _Ref107995891][bookmark: _Ref108111357]TS38.214, V17.2.0, “NR: Physical layer procedures for data”.





7/7
