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In RAN1#110, RAN4 LS R1-2205715(R4-2211225) on DMRS bundling was discussed, while RAN1 was not able to answer all the questions from RAN4 and concluded to further discuss in RAN1#110bis-e. 
Meanwhile, the issue was also discussed in RAN#97-e meeting and the following conclusion was reached. 
	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#98e under the assumption of no RAN1 specification change.



In this contribution, we provide our views on the remaining cases of supporting DMRS bundling in case of multiple carriers. Correspondingly, the draft reply LS is provided in our contribution [2]. 
Discussion 
Based on RAN4 LS in R1-2205715(R4-2211225), RAN4 has agreed to define requirements for the following radio configurations for Rel-17 DMRS bundling. And the requirements for FR1+FR2 UL CA/DC have been captured in Clause 6.4A.2 of TS 38.101-3.
·  FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
·  FR1 inter-band DL CA with a ‘single’ uplink band configured, meaning no switching to transmit SRS on another carrier.
For the following radio configurations, RAN4 will further discuss the requirements according to RAN plenary decision. 
·  DL CA with ‘additional’ UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
·  FR1 inter-band UL CA with DMRS bundling
·  SUL with DMRS bundling
One controversial issue discussed in RAN1#110 is about whether there is RAN1 specification impact in case of concurrent uplink transmissions on two carriers. This may depend on whether the current events are defined per carrier basis or for all carriers. This applies to not only UL CA with concurrent uplink transmissions but also concurrent uplink transmission between NUL and SUL within a serving cell in case of SRS transmission in one carrier, i.e., the case defined by the following capability. 
	simultaneousTxSUL-NonSUL
Indicates whether the UE supports simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell. The UE supports simultaneous transmission on an SUL band X and a Non-SUL band Y if it sets this capability parameter for both band X and band Y.
	FS
	No
	N/A
	N/A



In our view, the FR1+FR1 UL CA or SUL cases with concurrent uplink transmissions could be interpreted to be already supported by the following two events. Note that, this is not applicable to FR1+FR2 UL CA/DC as RAN4 spec has already limited the requirements to the case when one uplink band and CC is configured for DMRS bundling at a time.
	Spec texts extracted from Clause 6.17 in TS 38.214:
-	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.
-	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.



Observation 1: There is no RAN1 impact to support DMRS bundling for the following two cases with concurrent uplink transmissions.
· Concurrent uplink transmissions between two carriers of FR1 + FR1 UL CA. 
· Concurrent uplink transmissions of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell, i.e., FG 6-19. 
· Note, for FR1+FR2 UL CA/DC, RAN4 spec has already limited the requirements to the case that when only one uplink band and CC is configured for DMRS bundling at a time.
Based on above, we think DMRS bundling can be supported for both FR1+FR1 UL CA and SUL, regardless of whether there is concurrent uplink transmission or not. On other other hand, it was commented by several companies that it is not typical to schedule concurrent uplink transmission in case the coverage is limited. Therefore, as a starting point in RAN1#110bis-e, we suggest the following proposal which is revised on top of the offline proposal discussed in RAN1#110. 
Proposal 1: For support of DMRS bundling for multi-carrier cases, RAN1 takes the following way forward as a starting point. 
	For the multi-carrier cases identified below, DMRS bundling can be supported without any RAN1 spec impact. 
· Add the following note for UE FG 30-4a, 4b, 4c, and 4d (the four back-to-back cases):
Note: This capability is applicable in the following multi-carrier scenarios:
·   FR1+FR2 CA/DC with one band on FR1 and another band on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a ‘single’ uplink band configured
· DL CA with ‘additional’ UL carrier configured with SRS only
· SUL, where UE does not expect concurrent uplink transmissions on two carriers in case of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
· FR1+FR1 inter-band CA involving two or more FR1 bands, where UE does not expect concurrent uplink transmissions on two carriers
· Only configuration of a single TAG is supported.
· Add the following note for FG 30-4h (non-back-to-back case):
Note: This capability is only applicable when UE is configured with single uplink carrier.



Conclusion
Based on the discussion, we have the following observation and proposal. 
Observation 1: There is no RAN1 impact to support DMRS bundling for the following two cases with concurrent uplink transmissions.
· Concurrent uplink transmissions between two carriers of FR1 + FR1 UL CA. 
· Concurrent uplink transmissions of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell, i.e., FG 6-19. 
· Note, for FR1+FR2 UL CA/DC, RAN4 spec has already limited the requirements to the case that when only one uplink band and CC is configured for DMRS bundling at a time.
Proposal 1: For support of DMRS bundling for multi-carrier cases, RAN1 takes the following way forward as a starting point. 
	For the multi-carrier cases identified below, DMRS bundling can be supported without any RAN1 spec impact. 
· Add the following note for UE FG 30-4a, 4b, 4c, and 4d (the four back-to-back cases):
Note: This capability is applicable in the following multi-carrier scenarios:
·   FR1+FR2 CA/DC with one band on FR1 and another band on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a ‘single’ uplink band configured
· DL CA with ‘additional’ UL carrier configured with SRS only
· SUL, where UE does not expect concurrent uplink transmissions on two carriers in case of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
· FR1+FR1 inter-band CA involving two or more FR1 bands, where UE does not expect concurrent uplink transmissions on two carriers
· Only configuration of a single TAG is supported.
· Add the following note for FG 30-4h (non-back-to-back case):
Note: This capability is only applicable when UE is configured with single uplink carrier.
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