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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK8][bookmark: _Ref68251440]Introduction
This contribution is a summary of discussion on maintenance for Rel-17 NR coverage enhancements.
Rel-17 Coverage Enh
R1-2402504	Draft Correction on DMRS bundling for non-back-to-back transmission	China Telecom
To be moderated by China Telecom (Jianchi)
2. Discussion
Issue: Correction on DMRS bundling for non-back-to-back transmission
[1] pointed out that in the current specification, dmrs-BundlingNonBackToBackTX-r17 is defined in TS 38.306 and TS 38.331 to indicate whether the UE supports DM-RS bundling for non-back-to-back transmission for consecutive slots for PUSCH and PUCCH. For UEs not capable of DMRS bundling for non-back-to-back transmission, a gap not larger than 13 symbols constitutes an event. However, the event is not captured in the current specification.
[1] proposed the following CR to capture the event for UEs not capable of DMRS bundling for non-back-to-back transmission in TS 38.214.

	[bookmark: _Toc137117151]6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
-	A downlink slot or downlink reception or downlink monitoring based on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated for unpaired spectrum.
-	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.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols for normal cyclic prefix or 11 symbols for extended cyclic prefix, but the UE is not capable of DMRS bundling for non-back-to-back transmission according to clause 4.2.7.2 of [13, TS 38.306].
-	For PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B or TB processing over multiple slots, a dropping or cancellation of a PUSCH transmission according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
-	For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6 and clause 11.1 of [6, TS 38.213].
-	For any two consecutive PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, and when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', a different SRS resource set association is used for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, according to Clause 6.1.2.1.
-	For any two consecutive PUCCH transmissions of PUCCH repetition, and when a PUCCH resource used for repetitions of a PUCCH transmission by a UE includes first and second spatial relations or first and second sets of power control parameters, as described in [10, TS 38.321] and in clause 7.2.1 of [6, TS 38.213], different spatial relations or different power control parameters are used for the two PUCCH transmissions of PUCCH repetition, according to Clause 9.2.6 of [6, TS 38.213]. 
-	Uplink timing adjustment in response to a timing advance command according to clause 4.2 of [6, TS 38.213].
-	Frequency hopping.
-	For reduced capability half-duplex UEs, 
-	a dropping or cancellation of a PUSCH or PUCCH transmission according to clause 17.2 of [6, TS 38.213] or
-	an overlapping of the gap between two consecutive PUSCH or two consecutive PUCCH transmissions and any symbol of downlink reception or downlink monitoring
< Unchanged parts are omitted >



Companies are encouraged to provide comments on the above CR.
	Company
	Comments

	China Telecom
	In our understanding, for PUSCH repetition type A, gNB has freedom to schedule less than 14 symbols in one slot, while for PUSCH repetition type B, since there may be invalid symbols, it is necessary to introduce such an event, otherwise, it will cause misalignment between gNB and UE or put unnecessary restrictions on gNB scheduling.

	CATT
	Support. In the early discussion there is no such UE capability assumption (non-back-to-back transmission, even less than 13/11 symbols). But now since it is introduced, it is natural to consider it as an event. This helps keep the consistency between UE and gNB.

	vivo
	Considering it has been specified in 38.214 that actual TDW shall maintain power consistency and phase continuity within an actual TDW, it would be clean enough to define the NBB transmission as events according to relevant UE capabilities defined in 38.306 as proposed in the CR to avoid changes in other text in section 6.1.7.
However, another UE capability defined in clause 4.7.2.4 of 38.306 for CA case is missed, which should be captured as well. And we propose to have following updates:
	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols for normal cyclic prefix or 11 symbols for extended cyclic prefix, but the UE is not capable of DMRS bundling for non-back-to-back transmission according to clause 4.2.7.2 and clause 4.2.7.4 of [13, TS 38.306].




	Apple
	For the repetition type A and PUCCH, if UE already report the capability of only supporting back-to-back transmission with DMRS bundling, gNB still schedule/configure the less than 14symbols for PUSCH/PUCCH, then it means the DMRS bundling doesn’t work. We believe this is error case, not the event. For repetition type B, due to the invalid symbol there, new event can be introduced as in the CR.

	MediaTek
	Maybe not such a strong view but it should be obvious to the network that it cannot expect the UE to maintain power and phase consistency beyond the capabilities that the UE has indicated, this goes for the presence of the gap or not, the number of slots bundled in a band, and all other capability constraints defined (only one of which is covered in the draft CR). If we only add one case as an event and not all, maybe that could lead to some confusion? 

	ZTE
	gNB and the UE should have the same understanding on the actual TDW. Therefore, the event should be clear. We have the UE capability for the DMRS bundling for non-back-to-back transmission. The corresponding event should be captured in the specification clearly. We are fine with the CR and fine with the updates from CATT to include the CA case.

	Samsung
	We understand the motivation, open to discuss. However, proposed text have ambiguous point. “The gap ~ does not exceed 13 symbols” includes even 0 symbol. Actually, back-to-back UE cannot maintain power and phase consistency if the gap is at least 1 symbol. We would like to suggest the following text. 

-	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.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds at least 1 symbol for a UE not indicating dmrs-BundlingNonBackToBackTX.


	MediaTek
	Regarding the Samsung proposal, it seems this would suggest that consistency can be maintained over a 1 symbol gap. Maybe the following would be better, for a UE that it scheduled a transmission with a gap:
-	For a UE not indicating the capability dmrs-BundlingNonBackToBackTX, a gap of at least one symbol is present between any two consecutive PUSCH transmissions or between any two consecutive PUCCH transmissions.

	Huawei, HiSilicon
	In the proposal, the concerned UE seems not to report dmrs-BundlingNonBackToBackTX-r17 but report dmrs-BundlingPUSCH-RepTypeA-r17/dmrs-BundlingPUSCH-RepTypeB-r17/dmrs-BundlingPUSCH-multiSlot-r17 or dmrs-BundlingPUCCH-Rep-r17. In the description of those four capabilities, as copied below, condition “over consecutive symbols” is required, which results from the RAN1#104e agreement below, i.e. “zero gap in between adjacent PUSCH transmissions”. 
Therefore, for the concerned UE, PUSCH/PUCCH transmissions scheduled with non-zero gap seems not in line with the description of UE capabilities. Please clarify whether the non-zero gap results from some collision mechanism or originally from the indicated scheduling DCI information.

	dmrs-BundlingNonBackToBackTX-r17
Indicates whether the UE supports DM-RS bundling for non-back-to-back transmission for consecutive slots for PUSCH and PUCCH only for corresponding supported back-to-back transmission as reported in dmrs-BundlingPUSCH-RepTypeA-r17, dmrs-BundlingPUSCH-RepTypeB-r17, dmrs-BundlingPUSCH-multiSlot-r17 or dmrs-BundlingPUCCH-Rep-r17. The UE is considered to support the feature in a band of a band combination if the UE indicates support of the feature for the corresponding band and for the band combination.

UE indicating support of this feature shall also indicate support of at least one of dmrs-BundlingPUSCH-RepTypeA-r17, dmrs-BundlingPUSCH-RepTypeB-r17, dmrs-BundlingPUSCH-multiSlot-r17 or dmrs-BundlingPUCCH-Rep-r17.

	dmrs-BundlingPUCCH-Rep-r17
Indicates whether the UE supports DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4 over consecutive symbols. The UE is considered to support the feature in a band of a band combination if the UE indicates support of the feature for the corresponding band and for the band combination.

UE indicating support of this feature shall also indicate support of maxDurationDMRS-Bundling-r17 and pucch-Repetition-F1-3-4.

	dmrs-BundlingPUSCH-multiSlot-r17
Indicates whether the UE supports DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols. The UE is considered to support the feature in a band of a band combination if the UE indicates support of the feature for the corresponding band and for the band combination.

UE indicating support of this feature shall also indicate support of maxDurationDMRS-Bundling-r17 and tb-ProcessingMultiSlotPUSCH-r17.

	dmrs-BundlingPUSCH-RepTypeA-r17
Indicates whether the UE supports DM-RS bundling for PUSCH repetition type A over consecutive symbols. The UE is considered to support the feature in a band of a band combination if the UE indicates support of the feature for the corresponding band and for the band combination.

UE indicating support of this feature shall also indicate support of maxDurationDMRS-Bundling-r17 and at least one of type1-PUSCH-RepetitionMultiSlots, type2-PUSCH-RepetitionMultiSlots or pusch-RepetitionMultiSlots.

	dmrs-BundlingPUSCH-RepTypeB-r17
Indicates whether the UE supports DM-RS bundling for PUSCH repetition type B over consecutive symbols. The UE is considered to support the feature in a band of a band combination if the UE indicates support of the feature for the corresponding band and for the band combination.

UE indicating support of this feature shall also indicate support of maxDurationDMRS-Bundling-r17 and pusch-RepetitionTypeB-r16.



RAN1#104e
	Agreements:
· Following potential use cases are considered for joint channel estimation for PUSCH:
· Use case 1: back-to-back PUSCH transmissions within one slot.
· Use case 2: non-back-to-back PUSCH transmissions within one slot.
· Use case 3: back-to-back PUSCH transmissions across consecutive slots.
· Use case 4: non-back-to-back PUSCH transmissions across consecutive slots.
· Use case 5: PUSCH transmissions across non-consecutive slots.
Note: RAN1 assumes “back-to-back PUSCH transmission” has zero gap in-between adjacent PUSCH transmissions.







3. Proposal for online session (Wednesday 4/17)
Proposal 1: Adopt the following TP to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols for normal cyclic prefix or 11 symbols for extended cyclic prefix, but the UE is not capable of DMRS bundling for non-back-to-back transmission according to clause 4.2.7.2 and clause 4.2.7.4 of [13, TS 38.306].
< Unchanged parts are omitted >



4. Proposal for online session (Thursday 4/18)
Proposal: Adopt the following TP to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
< Unchanged parts are omitted >
-	For the UE indicating the capability dmrs-BundlingNonBackToBackTX or dmrs-BundlingNonBackToBackTX-PerBC in [13, TS 38.306], tThe 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.
-   For the UE not indicating the capability dmrs-BundlingNonBackToBackTX or dmrs-BundlingNonBackToBackTX-PerBC in [13, TS 38.306], a non-zero symbol gap is present [scheduled or configured] between any two consecutive PUSCH transmissions or between any two consecutive PUCCH transmissions.
< Unchanged parts are omitted >
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