Issue 1-3: CA capability for DMRS bundling
· Background: Updated RAN1 UE feature list in LS R4-2211513/R1-2205609
· Per band granularity was agreed for FG30-4
· The granularities for FG30-4a/b/…./h are still in []
	Features
	Index
	Feature group
	Components
	Type

	30. NR_cov_enh
	30-4
	The maximum duration for DM-RS bundling
	The maximum duration during which UE is able to maintain power consisitency and phase continuity to support DM-RS bundling for PUSCH/PUCCH
	Per band

	30. NR_cov_enh
	30-4a
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A
	[Per UE]

	30. NR_cov_enh
	30-4b
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B
	[Per UE]

	30. NR_cov_enh
	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH
	[Per UE]

	30. NR_cov_enh
	30-4d
	DMRS bunding for PUCCH repetitions
	Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4
	[Per UE]

	30. NR_cov_enh
	30-4e
	Enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	[Per UE]

	30. NR_cov_enh
	30-4f
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	[Per UE]

	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	[Per UE]

	30. NR_cov_enh
	30-4h
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for [non-back-to-back transmission for consecutive slots] for PUSCH and PUCCH only for [corresponding supported back-to-back transmission FGs (30-4a, 30-4b, 30-4c, or 30-4d)]
	[Per UE]



· Proposals
· Option 1: DMRS bundling capabilities are per band per band combination. (QC)
· Recommended WF
· Discuss in GTW


Issue 1-2: Pcmax reference time
· Background:
· In TS 38.214 v17.1.0 section 6.1.7 it states that “The UE shall maintain power consistency and phase continuity within an actual TDW…”.
· Proposals
· Option 1: Define Pcmax reference time as “Actual TDW” for DMRS bundling. (QC)
· QC: TS 38.214 and TS 38.101-1 are not aligned for the power control timing parts.
· Recommended WF
· Discuss in GTW


Issue 1-1: FR1 inter-band UL CA and SUL with DMRS bundling
· Background: RAN4 LS to RAN1 in R4-2211225
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 DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured) with the following conditions:
· For carrier switching back and forth between UL carrier and SRS carrier, if the switching happens within the DMRS bundling duration, then the phase continuity is not maintained by the UE.
Considering FR1 inter-band UL CA with DMRS bundling with following conditions:
· UE shall only have ongoing transmissions on a single uplink carrier at the same time. If overlapping transmissions of PUSCH, PUCCH, and/or SRS are erroneously scheduled/configured by the gNB on more than one carrier, then the phase continuity of DMRS bundling will be broken.
· Only configuration of a single TAG is supported.
· If there is any carrier switching back and forth between two carriers and the switching happens within the DMRS bundling duration, then the phase continuity is not maintained by the UE.
· Can only one band can be configured with DMRS bundling at a time?



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:
· Can only one band can be configured with DMRS bundling at a time?
· If there is any carrier switching back and forth between SUL and NUL carriers and the switching happens within the bundling duration, then the phase continuity is not maintained by the UE.



· Proposals 
· Option Proposal 1: Ran4 to define DMRS bundling requirement applicability to cover FR1 inter-band UL CA with the restriction that UE is not schedule to transmit simultaneously on two bands (Qualcomm)
· Proposal 2: Ran4 to define DMRS bundling requirement applicability to cover SUL band (Huawei)
· Moderator’s Recommendation
· From RAN4 perspective, it is feasible to define DMRS bundling requirement applicability to cover the following 3 scenarios:
· FR1 inter-band UL CA with the restriction that UE is not schedule to transmit simultaneously on two bands
· SUL band
· DL CA with “additional” UL carrier configured with SRS only
· RAN4 CRs on DMRS bundling requirements applicability for the above 3 scenarios can be agreed ONLY if:
· it is also confirmed as feasible from RAN1 perspective, and,
· based on the conditions stated in the RAN4 LS to RAN1 in R4-2211225 as well as other conditions (if any) introduced in RAN1

Issue 1-1A: RAN4 specfication for FR1 CA DMRS bundling
· Background:
The CR in R4-2207659 (content shown below) was marked as agreed in the RAN4 #103e final EOM report and already implemented in v17.6.0 of TS 38.101-1.
	6.4A.2.3	Transmit modulation quality for inter-band CA
For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmit modulation quality requirements in subclause 6.4.2 apply including phase continuity requirements for DMRS bundling [IE name]. 
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the transmit modulation quality requirements in subclause 6.4A.2.1 apply for those carriers. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the transmit modulation quality requirements in subclause 6.4A.2.2 apply for those carriers. 
For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit modulation quality requirements shall apply on each component carrier as defined in clause 6.4.2 with all component carriers active: PCC with PRB allocation and SCC without PRB allocation and without CSI reporting and SRS configured. For DMRS bundling [ IE name], requirements for phase continuity in clause 6.4.2.5 apply for PCC when SCC has no UL allocation for the duration of the bundle on PCC.
For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two contiguously aggregated carriers per operating band), the transmit modulation quality requirements specified in subclause 6.4.2 apply for the NR band supporting one component carrier, and for the NR band supporting two contiguous component carriers the requirements specified in subclause 6.4A.2.1 apply.



· Recommended WF
· Discuss in GTW

Issue 1-4: Clarificaiton on the phase coherence exemption when switching period happened
· [bookmark: _GoBack]Proposals
· Option 1: It is not expected for a UE that switches a carrier to comply with phase coherence within the switching period if the switch-to carrier is the NR carrier configured with DMRS bundling. (E///)
· E///: There could be a carrier switching delay / OFF period on the NR carrier configured for DMRS bundling for some band combinations with 3 carriers during which UE phase coherence may not be guaranteed. 
· Recommended WF
· Discuss in GTW

