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1 Introduction
This contribution discusses the remaining issue on UE features for Rel-17 Coverage Enhancement WI based on the latest RAN1 UE features list [1].  
2 DMRS bundling in CA/DC/SUL cases
RAN1 has been debating the supporting cases for DMRS bundling. According to both RAN1 LS [2] and RAN guidance [3], the assumption for further discussion is ‘NO’ RAN1 specification change. 
	RAN1 LS [2]
…
For support of DMRS bundling in CA/DC/SUL cases listed in RAN4 LS as extracted below:
· 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
RAN1 has been evaluating the feasibility and conditions supposing there is no RAN1 spec impact. RAN1 will inform RAN4 the updates in the next RAN1 meeting. 

RAN guidance [3]
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.


In summary, UL CA is not a proper operation for coverage limited scenario. However, RAN1 has not come to any agreements on UL CA whether it is ‘supported’ or ‘not supported’. In addition, RAN4 has informed RAN1 that they agreed to define requirements for FR1+FR2 UL CA/DC/EN-DC where DM-RS bundling configuration is limited to one uplink NR carrier in total on all FRs at any given time. Therefore, in order to move forward and in light of no RAN1 specification change, we propose to take a similar approach as RAN4 and introduce a limitation on the number of uplink carriers where DM-RS bundling can be configured at any given time. Such limitation can be captured in corresponding RRC parameters. Thus, we have the following proposal (same proposal as in our companion contribution in AI 8.8 [4])
Proposal 1: Only one band can be configured with DM-RS bundling at a time for the following cases:
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DM-RS bundling
· SUL with DM-RS bundling
Regarding signaling granularity of UE capabilities (30-4a, 30-4b, 30-4c, 30-4d, 30-4e, 30-4f, 30-4g, 30-4h), we support ‘per band’. 
Proposal 2: The signaling granularity of FGs 30-4a, 30-4b, 30-4c, 30-4d, 30-4e, 30-4f, 30-4g and 30-4h is ‘per band’.
3 Restarting DMRS bundling
In case when UE is not capable of restarting DMRS bundling, a question was raised how to address the scenario where semi-static events occur after dynamic events in one nominal TDW. In addition, a new UE capability of restarting DMRS bundling subject to semi-static events was proposed (either new FG or new component in the existing FG). While we understand the proponent’s motivation to maximize DMRS bundling functionality, it is not desirable to introduce additional specification change at this late stage. 
Observation: Introducing new UE capability of restarting DMRS bundling subject to semi-static events is not justified.
In RAN1#107bis-e, it was raised that FG 30-4g did not capture the relevant RAN1 agreement, i.e., UE capability of restarting DMRS bundling is applied only to dynamic events. RAN1 discussed the similar point for corresponding RRC parameter, PUSCH-Window-Restart, and TS38.331 has specified as follows [5]:
	pusch-WindowRestart
Indicates whether UE bundles PUSCH DMRS remaining in a nominal time domain window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is enabled. If the field is absent, PUSCH DMRS bundling remaining in a bundling window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is disabled (see 38.214 [19], clause 6.1.7).
Note:	Events, which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.

	pucch-WindowRestart
Indicates whether UE bundles PUCCH DMRS remaining in a nominal time domain window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is enabled. If the field is absent, PUCCH DMRS bundling remaining in a bundling window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is disabled (see 38.214 [19], clause 6.1.7).
NOTE:	Events, which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.


Therefore, we propose to take the same approach for FG 30-4g.
Proposal 3: Update 30-4g as following in alignment with the corresponding RRC parameter description.
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]

Note: Events which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.


Proposal 4: Update the ‘Consequence if the feature is not supported by the UE’ for 30-4g as following.
[UE does not support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]
4 Conclusion
Based on above discussions, we provide the following proposals and observation:
Proposal 1: Only one band can be configured with DMRS bundling at a time for the following cases:
· 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
Proposal 2: The signaling granularity of FGs 30-4a, 30-4b, 30-4c, 30-4d, 30-4e, 30-4f, 30-4g and 30-4h is ‘per band’.
Observation: Introducing new UE capability of restarting DMRS bundling subject to semi-static events is not justified.
Proposal 3: Update 30-4g as following in alignment with the corresponding RRC parameter description.
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]

Note: Events which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.


Proposal 4: Update the ‘Consequence if the feature is not supported by the UE’ for 30-4g as following.
[UE does not support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]
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