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[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
RAN4 has sent a reply LS [1] for DMRS bundling to RAN1/RAN2 and asked for further feedback on some issues. In RAN1#110, the question point#1 and point#3 have been discussed and the LS to RAN4 was endorsed. Analysis for the point#2 are provided in this contribution.
[bookmark: OLE_LINK203][bookmark: OLE_LINK177]Discussion on UE UL Tx power adaptation for DMRS bundling
The conclusion of RAN#97-e on supporting DMRS bundling in case of UL operation over multiple carriers are as follows:
	Conclusion:
· On the issue of supporting DMRS bundling in case of UL operation over multiple carriers, WGs are to continue with their work to resolve the issue (for radio configurations included in R4-2211225) before RAN#98 under the assumption of no RAN1 specification change.



According to the reply LS from RAN4, it has been agreed to define requirements for FR1+FR2 UL CA, FR1+FR2 DC, EN-DC with NR on FR2, and FR1 inter-band DL CA with a “single” uplink band configured for Rel-17 DMRS bundling in RAN4. Since the power is not shared between multiple bands and no carrier switching occurs in the above scenarios, these agreements do not bring additional impacts on RAN1. 
However, for FR1 inter-band UL CA, supporting DMRS bundling will lead to RAN1 specification impacts due to transmit power sharing, e.g., introduction of additional events which cause power consistency and phase continuity not to be maintained. Besides, DMRS bundling is designed to achieve better coverage. For a coverage-limited UE with DMRS bundling enabled, the transmit power is very limited, and no extra power can be shared to the transmission(s) on other carrier(s). Thus, configuring UL-CA to a coverage-limited UE is not a practical use case. It is meaningless to support DMRS bundling in UL CA. Considering that there was no consensus on DMRS bundling in inter-band UL CA in previous RAN1 discussion, it is not expected to introduce RAN1 specification impacts due to any non-essential issue in the current maintenance phase, which is consistent with the conclusion of RAN#97-e.

For DL CA with “additional” UL carrier configured with SRS only and SUL, concurrent transmissions on multiple carriers or power sharing does not occur. For Rel-15 SUL, there is no UE Tx sharing between SUL and NUL. Therefore, neither phase nor power consistency on SUL/NUL is impacted by any transmission on the other UL carrier. No additional spec impact is needed for Rel-15 SUL. However, for Rel-16 UL Tx switching with SUL, there is UE Tx sharing between SUL and NUL, the phase continuity on one carrier may be violated by a Tx switching to the other carrier. Please note that such potential break of phase continuity cannot be caused by a Tx switching for PUSCH/PUCCH transmission on the other carrier because the PUSCH/PUCCH operations on NUL and SUL band are within the same serving cell where out-of-order PUSCH/PUCCH scheduling is not allowed since Rel-15, i.e. a PUSCH/PUCCH transmission with/without repetition on one carrier cannot be scheduled to be overlapped in time with the other PUSCH/PUCCH with repetition on the other carrier within the same serving cell. As a result, the only potential break of phase contiguity could be caused by SRS transmission on the other carrier. Our preference is no additional spec impact at this stage, but if DMRS bundling is supported for UL Tx switching with SUL, to minimize RAN1 specification impacts, it is better to address the issue by introducing scheduling restrictions only for SRS transmission rather than introducing any new events. For SRS carrier switching, it is similar to Rel-16 UL Tx switching with SUL that only SRS transmission could break the phase contiguity of DMRS bundling. Therefore, If DMRS bundling is supported for SRS carrier switching, to minimize RAN1 specification impacts, it is also better to address the issue by introducing scheduling restrictions only for SRS transmission rather than introducing new events.
Regarding whether both SUL and NUL can be configured with DMRS bundling, because of the restriction of out-of-order PUSCH/PUCCH scheduling within one serving cell mentioned above, even both SUL and NUL are configured with DMRS bundling for PUSCH/PUCCH, it does not cause additional issue and requires no additional spec impact. Therefore, it is unnecessary to introduce configuration restrictions that prevent DMRS bundling configured on both SUL and NUL. 

In addition, for back-to-back DMRS bundling featured by 30-4a/4b/4c/4d where interlaced scheduled PUSCH across uplink carriers is impossible, there is no RF coupling between different uplink carriers in the scenarios described in the RAN4 LS because concurrent transmissions are not allowed. Therefore, the UE feature of FG 30-4a/4b/4c/4d should be reported per-band. 

[bookmark: _GoBack]Proposal: It is not expected to introduce additional RAN1 specification impact for applying DMRS bundle to DL CA with “additional” UL carrier configured with SRS only, FR1 inter-band UL CA, or SUL,
· DMRS bundling for FR1 inter-band UL CA should not be supported.
· DMRS bundling for Rel-15 SUL (without UL Tx switching) has been supported.
· If DMRS bundling for DL CA with “additional” UL carrier configured with SRS only or DMRS bundling for UL Tx switching with SUL is supported, within a DMRS bundling duration on one carrier, it is not expected that any SRS transmission occurs on other carriers.
· For SUL, the additional restriction that only one band can be configured with DMRS bundling at a time is unnecessary.
· the UE feature of FG 30-4a/4b/4c/4d should be reported per-band

Conclusions 
In this contribution, we discussed the reply LS for RAN4 LS. The proposals are listed in the following:
Proposal: It is not expected to introduce additional RAN1 specification impact for applying DMRS bundle to DL CA with “additional” UL carrier configured with SRS only, FR1 inter-band UL CA, or SUL,
· DMRS bundling for FR1 inter-band UL CA should not be supported.
· DMRS bundling for Rel-15 SUL (without UL Tx switching) has been supported.
· If DMRS bundling for DL CA with “additional” UL carrier configured with SRS only or DMRS bundling for UL Tx switching with SUL is supported, within a DMRS bundling duration on one carrier, it is not expected that any SRS transmission occurs on other carriers.
· For SUL, the additional restriction that only one band can be configured with DMRS bundling at a time is unnecessary.
· the UE feature of FG 30-4a/4b/4c/4d should be reported per-band
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