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1. Overall Description:
RAN4 would like to thank RAN1 for their LS on the latest version of the Rel-17 RAN1 UE feature list. RAN4 has had further discussion on NR Coverage Enhancements, and provide further information below:

1) Modulation order support 
On FG 30-4, RAN4 confirms that the maximum modulation order supported in Rel-17 requirements is QPSK and proposes to add the following note to RAN1 UE feature to ensure clarity of what is supported in Rel-17 specs.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_cov_enh
	30-4
	The maximum duration for DM-RS bundling
	The maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH/PUCCH
	FFS
	Yes
	N/A
	UE does not support DM-RS bundling for PUSCH/PUCCH
	Per band
	N/A
	N/A
	N/A
	NOTE: DM-RS bundling is only applicable for UL transmissions with pi/2 BPSK, BPSK, and QPSK modulation orders, as defined in TS 38.101-1 & 38.101-2, for the corresponding physical channels.
	Optional with capability signalling



2) CA/DC/SUL support 
RAN4 would like to inform RAN1 and RAN2 that it has agreed to define requirements for the following additional radio configurations for Rel-17 DMRS bundling:
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.
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 FR1 inter-band UL CA with DMRS bundling with following conditions:
· Only one band can be [configured/scheduled] with DMRS bundling at a time.
· If there is any carrier switching back and forth between two carriers and the switching happens within the bundling duration, then the phase continuity does not need to be maintained on a carrier.
· For FR1 inter-band UL CA, UE does not transmit on two carriers simultaneously, and if the simultaneous transmissions of PUSCH, PUCCH, and/or SRS are erroneously scheduled/configured by the gNB, then the phase continuity will be broken.



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:
· If there is any carrier switching back and forth between two carriers and the switching happens within the bundling duration, then the phase continuity does not need to be maintained on a carrier.



Unfortunately, RAN4 has still not concluded on whether the UE capability signalling to support each of these configurations should be defined per-band, or per-band per band combination.

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 section 6.1.7 it states that “The UE shall maintain power consistency and phase continuity across 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. If so, this seems to conflict with the basis of the RAN4 requirements and RAN4 would appreciate RAN1 feedback on this.
 
4) Non-support for FR2-2
RAN4 has also agreed not to extend the DMRS bundling requirements to FR2-2 in Rel-17.

2. Actions:
To RAN WG1 and RAN WG2
ACTION: 
· RAN4 kindly asks RAN1 and RAN2 to take into account the information provided by RAN4 on points 1, 2, and 4. 
· RAN4 also requests RAN1 to provide further feedback on the questions in points 2 and 3.
	
3. Date of Next RAN WG4 Meetings:
TSG-RAN WG4 Meeting #104-e				15-26 August, 2022		E-meeting



