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Introduction
In the reply RS on DMRS bundling[1], RAN4 discussed whether applying DMRS bundle to FR1 inter-band UL CA/SUL would have any RAN1 spec impacts, and would appreciate RAN1 feedback before making further decision. 
In RAN#97e, two alternatives have been discussed, and it was agreed that WGs are to continue with their work to resolve Issue#1 (for radio configurations included in R4-2211225) before RAN#98 under the assumption of no RAN1 specification change.
In this contribution, we provide our views on DMRS bundle to FR1 inter-band UL CA/SUL.
Discussion
2.1 Issue #1-1: DL CA with SRS carrier switching
According to the FL summary [2] last meeting, there are following options to handle the case ‘carrier switching back and forth between UL carrier and SRS carrier’ for DL CA with “additional” UL carrier configured with SRS only.
· Option 1: Carrier switching back and forth between UL carrier and SRS carrier constitutes an event.
· Option 1-1: It is covered by the existing event in current specifications, i.e. The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds 13 symbols for normal cyclic prefix or exceeds 11 symbols for extended cyclic prefix.
· Option 1-2: It is covered by the existing event in current specifications, i.e. The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols but other uplink transmissions are scheduled between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
· Option 1-3: A new event needs to be defined.
· Option 2: UE is not expected to have SRS carrier switching within the DMRS bundling duration.
· Option 3: DMRS bundling is not supported for DL CA with SRS carrier switching.
According to the discussion in RAN#97e, option 1-3 has RAN1 effect, so option 1-3 should be excluded. As for other options, we think option 2 and option 3 has more constriction, and option 1-1 and option 1-2 should be supported considering that based on the RAN4 reply, the gap can be more than 11 symbols and SRS is sent between two consecutive PUSCH transmissions. For option 1-1 and option 1-2, no matter which methods are used by the gNB, the event has been covered by the existing event in current specifications. Thus, carrier switching back and forth between UL carrier and SRS carrier constitutes an event, and it is covered by the existing event in current specifications. 
Proposal 1: Carrier switching back and forth between UL carrier and SRS carrier constitutes an event, and it is covered by the existing event in current specifications.
2.2 Issue #1-2: FR1 inter-band UL CA
According to the FL summary [2] last meeting, there are following options to handle the case ‘overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier’ for FR1 inter-band UL CA.
· Option 1: Overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier constitutes an event.
· Option 1-1: It is covered by the existing event in current specifications
· 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].
· The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols but other uplink transmissions are scheduled between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
· Option 1-2: A new event needs to be defined.
· Option 2: UE is not expected to have overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier.
· Option 3: Ask RAN4 to decide whether Rel-17 UE capability 30-4 should reflect that the UE only supports scheduling on uplink carrier at a time with DMRS bundling.
According to the discussion in RAN#97e, option 1-2 has RAN1 effect, so option 1-2 should be excluded. For remaining options, we think option 1-1 is better, considering that the existing events can cove listed in option 1-1 can cover the concerned case, therefore Option 2/3 is unnecessary.
Proposal 2: Overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier constitutes an event, and it is covered by the existing event in current specifications.
According to the FL summary [2] last meeting, there are following options to handle the case ‘carrier switching back and forth between two carriers’ for FR1 inter-band UL CA.
· Option 1: Switching back and forth between two carriers within the DMRS bundling duration constitutes an event.
· Option 1-1: Define a new event for switching back and forth between two carriers within the DMRS bundling duration.
· Option 1-2: Events for gaps less than 13 symbols long can be supported according to UE capability.
· Option 2: UE is not expected to switch back and forth between two carriers within the DMRS bundling duration.
Same as the case discussed above, the carrier switching can only be caused by other transmissions and therefore this case has been covered by existing events. 
Proposal 3: Switching back and forth between two carriers within the DMRS bundling duration constitutes an event, and it is covered by the existing event in current specifications.
2.3 Issue #1-3: SUL
According to the FL summary [2] last meeting, following options to handle the case ‘carrier switching back and forth between SUL and NUL carriers’ for SUL.
· Option 0: Switching back and forth between two carriers within the DMRS bundling duration is not allowed in current RAN1 specification.
· Option 1: Switching back and forth between two carriers within the DMRS bundling duration constitutes an event.
· Option 1-1: Define a new event for switching back and forth between two carriers within the DMRS bundling duration.
· Option 1-2: Events for gaps less than 13 symbols long can be supported according to UE capability.
· Option 2: UE is not expected to switch back and forth between SUL and NUL carriers within the bundling duration.
Same as the case discussed above, switching between carriers is considered an event irrespective of carrier type, and this case has been covered by existing events. No RAN1 spec effect is needed.
Proposal 4: Carrier switching back and forth between SUL and NUL carriers’ for SUL constitutes an event, and it is covered by the existing event in current specifications.
Conclusion
In summary, we propose the followings for Rel-18 Power domain enhancements.
Proposal 1: Carrier switching back and forth between UL carrier and SRS carrier constitutes an event, and it is covered by the existing event in current specifications.
Proposal 2: Overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier constitutes an event, and it is covered by the existing event in current specifications.
Proposal 3: Switching back and forth between two carriers within the DMRS bundling duration constitutes an event, and it is covered by the existing event in current specifications.
Proposal 4: Carrier switching back and forth between SUL and NUL carriers’ for SUL constitutes an event, and it is covered by the existing event in current specifications.
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