3GPP TSG-RAN WG4 Meeting #104-e 												         R4-2214230
Electronic Meeting, August 15 - 26, 2022

Agenda item:			9.16.1, 9.16.3
Source:	Moderator (China Telecom)
Title:	Email discussion summary for [104-e][112] NR_cov_enh_maintenance
Document for:	Information
[bookmark: _Toc79478134]Introduction
This email thread discusses the UE RF aspects for Rel-17 NR coverage enhancements WI, including the following topics:
· Topic #1: Phase continuity requirement for DMRS bundling

List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: 
· Invite comments on the recommended WF under each issue in section 1.2.
· Invite comments on the CRs in section 1.3.2.
· 2nd round: there will be 2 sub-threads
· 1 sub-thread with email title ‘[104-e][112] NR_cov_enh_maintenance -WF’, and cover the following tdoc (sub-thread led by China Telecom) 
· WF on DMRS bundling
· 1 sub-thread with email title ‘[104-e][112] NR_cov_enh_maintenance - revised CRs’, and cover the following tdocs (sub-thread led by China Telecom) 
· Revision of R4-2211623, CR: Maintenance of phase continuity requirements for DMRS bundling in FR1, China Telecom
· Revision of R4-2213249, CR on DMRS bundling support for CA in FR1_FR2, Ericsson
· Revision of R4-2213375, CR on DMRS bundling support for CA in FR1, Ericsson
· R4-2213738, CR for TS 38.101-1: clarification on DMRS bundling RF requirements for SUL, Huawei, HiSilicon, China Telecom, CMCC
· Revision of R4-2214041, CR 38.101-1 DMRS DL CA, Qualcomm Incorporated, China Telecom

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	China Telecom
	Shan YANG
	yangshan@chinatelecom.cn

	Apple
	Anatoliy Ioffe
	aioffe@apple.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

Topic #1: Phase continuity requirement for DMRS bundling
[bookmark: _Toc79478136]1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211622
	China Telecom
	Updated summary of RF agreements for NR coverage enhancements WI

	R4-2211623
	China Telecom
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR1

	R4-2211624
	China Telecom
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR2

	R4-2213247
	Ericsson
	Title: On DMRS bundling for CA_DC support
1. RAN4 specs should be sufficient to support DMRS bundling requirements for FR1+FR2 CA, FR1+FR2 DC, and DC with FR2 NR applied per CC when two carriers are configured; no RAN1 spec changes are needed.
1. For issue 1-2-1, 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. 
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.

	R4-2213248
(Not available)
	Ericsson
	CR on DMRS bundling support for CA in FR1

	R4-2213249
	Ericsson
	CR on DMRS bundling support for CA in FR1+FR2

	R4-2213375
	Ericsson
	CR on DMRS bundling support for CA in FR1

	R4-2213738
	Huawei, HiSilicon, China Telecom, CMCC
	CR for TS 38.101-1: clarification on DMRS bundling RF requirements for SUL

	R4-2214040
	Qualcomm Incorporated
	Title: DMRS bundling pcmax issue and CA applicability
Observation: TS 38.214 and TS 38.101-1 are not aligned for the power control timing parts. 
Proposal 1: Ran4 to define DMRS bundling requirement applicability to cover interband UL CA with the restriction that UE is not schedule to transmit simultaneously on two bands
Proposal 2: Define Pcmax reference time as “Actual TDW” for DMRS bundling. 
Proposal 3: DMRS bundling capabilities are per band per band combination

	R4-2214041
	Qualcomm Incorporated, China Telecom
	CR 38.101-1 DMRS DL CA



[bookmark: _Toc79478137]1.2 Open issues summary
1.2.1 FR1 inter-band CA and SUL with DMRS bundling
1.2.1.1	Issue 1-1: FR1 inter-band 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 
· 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

Discussion in GTW:
Apple: our view is quite clear that we do not consider UL CA and SUL. They are not the scope of physical layer design. It is premature. We do see the benefit for UL-CA scenario. This work is definitely worthy to see in Rel-18. Strongly urge proponents to propose them for Rel-18.
Ericsson: it seems like inter-band UL CA has already been agreed in the latest spec. There are something that need be clarified here. For the detailed analysis, we need wait for RAN1.
ZTE: for inter-band UL CA, it should be supported. The consistence can be maintained in one carrier.
Huawei: in last meeting, we agreed that we should wait for RAN1 decision.
China Telecom: firstly, we support the scenarios here. The use of SUL is to extend the coverage. SUL+DMRS bundling would be beneficial. We would like to clarify RAN1 meeting starts next week. We are OK to postpone the discussion. Regarding Ericsson discussion on the UL-CA, actually the CR for UL-CA has been agreed in the merged final. 
Mediatek: we should wait for RAN1. Last meeting we agree the DL CA with one uplink configured. We should wait.
Qualcomm: to Apple, how feasible to propose them for Rel-18. Can Apple comment? Is there any activity in RAN1? 
Apple: In Rel-17 RAN1 will discuss the LS we sent. From our side, we think the physical layer design cannot be adapted to UL-CA.

· Recommended WF
·  Consensus was not reached in GTW. For any additional comments & response, please add in the table below:
	Company
	Comments

	Qualcomm
	Technically, we, ran1 or ran4, have no problems as long the two bands are not scheduled to transmit at the same time. 
Outside technical reasons, hard to counter the comments. 

	China Telecom
	We agree that it is technically feasible for the 3 scenarios in RAN4 and also in RAN1 (based on the tdocs submitted to RAN1). 

	Apple
	None of these scenarios are feasible in Rel-17, in our understanding. The physical layer does not support these modes, and we will hear RAN1 response after they conclude the discussions.  We should also be cognizant of UE design cycles:  with Rel-17 core part concluded, design decisions are being made based on what has been concluded; the introduction of these new features so late in the TEI phase can lead to unstable UE implementations.
We suggest to focus the proponents’ energies on preparing these scenarios as a proposal for Rel-18 work scope. At least from our perspective, we would be supportive of developing this feature further in Rel-18.

	MediaTek
	Given the fact that this discussion on including UL CA was only triggered in RAN4 after the WI was declared 100% complete by the rapporteur, after previously telling RAN1 (just before the WI was declared 100% complete) that we had not discussed UL CA support in the Rel-17 timeframe, then we believe that it would make sense to wait for RAN1/2 response in order to avoid more confusion about RAN4 status in other WGs. Regarding technical feasibility we suggest to wait until we see RAN1/2 status.

	Ericsson
	We agree with Moderator recommendation. This means that RAN4 should wait RAN1 reply on the previous RAN4 LS and it will be good to have response from RAN1 early next week (RAN1 has f2f meeting). 

	
	



1.2.1.2	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
· Based on Chairman guidance, moderator would like to ask whether it is ok to agree a new CR to remove the changes in 7659 in the first week? 
	Company
	Comments

	China Telecom
	We have uploaded the CR draft in the inbox, and the formal version will be submitted before 17:00 UTC Thursday (round 1 commenting deadline).
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_104-e/Inbox/Drafts/%5B104-e%5D%5B112%5D%20NR_cov_enh_maintenance/Revised%20CRs/draft%20R4-22xxxxx_FR1%20CA%20for%20DMRS%20bundling%20(correction).docx

The v1 version of the CR has been uploaded, with editorial correction on the cover sheet. 
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_104-e/Inbox/Drafts/%5B104-e%5D%5B112%5D%20NR_cov_enh_maintenance/Revised%20CRs/draft%20R4-22xxxxx_FR1%20CA%20for%20DMRS%20bundling%20(correction)_v1.docx

	Apple
	The draft CR looks fine

	
	

	
	

	
	

	
	

	
	



1.2.2 Pcmax reference time
1.2.2.1 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.

Discussion in GTW:
Huawei: we would like to better understand the intention for the change. It is clearly defined in RAN1 and RAN4 during actual TDW as long as the feature is activated UE needs to maintain the phase continuity. No need to clarify.
Apple: 38.213 has already defined what transmission occasion is.
Mediatek: last meeting we asked the question about the ambiguity. We should wait for RAN1 response and discussion.
Qualcomm: To Huawei, we do not agree on the actual spec. Physical channel length last for a number of OFDM symbols. If 38.214 is not aligned with TS38.101-1, 214 says that UE needs to maintain in the whole bundling. To Apple, why is there LS to ask the alignment if transmission occasion is well defined? Maybe the 38.101-1 is misaligned with UE behaviour. To MTK, we do not think RAN1 will discuss. We can wait for the next meeting.
Ericsson: our view is that in the test we only test UE capability which is the maximum time for UE to keep to consistent. That is not specified from power perspective. We do not see the need to update the Pcmax. If the actual TDW really needs be updated, we need further discuss how we should reflect this.
Qualcomm: It just means removing the whole Pcmax section. 

· Recommended WF
· Consensus was not reached in GTW. For any additional comments & response, please add in the table below: 
	Company
	Comments

	Qualcomm:
	So this table is wrong in our view: 
[image: ]
And this allows UE to e.g. check P-MPR for every physical channel and for example drop a transmission mid bundle.
Of course, if we ignore pcmax, then all is good. 
And to Apple, transmission occation in 38.213 is: is defined by a slot index 𝑛𝑠,𝑓 𝜇 within a frame with system frame number 𝑆𝐹𝑁, a first symbol 𝑆 within the slot, and a number of consecutive symbols L. L little hard to find but it is withing the symbols in one slot. 

	Nokia
	We don’t see the necessity to clarify here. The condition is defined using phase, no need to add power reference here. 

	Apple
	When RAN4 specified P-MPR, coexistence with technologies outside of 3GPP and compliance with regulation are cited as the reasons.  In both cases the timelines for the UE tracking its output power with respect to these P-MPR criteria can be different than 3GPP symbols.  In our understanding, it is up to UE implementation to apply P-MPR when necessary and to also update Pcmax as specified in the 3GPP specification.
When RAN4 defined the requirements on DMRS bundling, the side conditions captured the constraint that there is no change in UE Tx level.  However, in our understanding, this does not imply that the UE, when configured for DMRS bundling, is pre-determined to not apply P-MPR when the relevant conditions call for it.  This is why we believe that the recent RAN1 changes to their specification were made without consideration for this aspect.  Thus, we prefer to allow RAN1 to conclude their discussion of our LS from last meeting before we made any further agreements in RAN4.

	MediaTek
	We would prefer to wait for feedback from RAN1 on whether the 38.213 or 38.214 text is actually taking precedence, as in our understanding the UE is not required to maintain power consistency (as agreed in RAN4 in the past where ensured that the test case did not verify this by not changing DL power level). 

	
	

	
	

	
	



1.2.3 CA capability for DMRS bundling
1.2.3.1 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)

Discussion in GTW:
Huawei: granularity should be decided by RAN1. From 30-4x, they are RAN1 capability.
ZTE: tend to agree with Huawei. Some capability comes from RAN1. If we have the agreement in RAN4, we can send them to RAN1. We see the intention to leave more flexibility for UE to implement.
Qualcomm: we recognize the capability is initiated by RAN1. If RAN4 identifies some difficulty to implement, RAN4 can give the feedback. There is implementation and challenge.
Apple: question to Qualcomm to clarify the motivation. Is the intention to enable DL CA or UL&DL CA?
China Telecom: to Qualcomm, is the proposal for 30-4 or 30-4a/b/c? We cannot reach any agreement for 30-4a/b/c. When RAN1 starts their work, they can take our input. To Apple, this proposal can be applied to DL CA or DL&UL CA. 
Mediatek: we need be careful not to confuse RAN1. We should not send LS based on the LS sent in the last meeting. We should wait for RAN1 decision.
Qualcomm: LS does not say RAN4 has concluded. It is open item. To CTC, our view, 30-4 and 30-4a/b/d should be per band per band combination. To Apple it is for future release.
Samsung: we agree with Huawei and Mediatek.

· Recommended WF
· Consensus was not reached in GTW. For any additional comments & response, please add in the table below: 
	Company
	Comments

	Apple
	We should wait for RAN1 to reach a decision on this topic

	MediaTek
	We would also prefer to wait for RAN1/3 feedback. 

	
	

	
	

	
	

	
	

	
	



1.2.4 Clarification on the phase coherence exemption when switching period happened
1.2.4.1 Issue 1-4: Clarification on the phase coherence exemption when switching period happened
· 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
· Encourage comments
	Company
	Comments

	Qualcomm
	Issue seems to be releated to the UL CA. Agree with the observation. Also phase continuity is lost on the other carrier in case of switching period is configured to the other band. 

	China Telecom
	We have two questions:
1) Is the target scenario UL CA with 3 uplink carriers/bands?
2) For the carrier not located with Tx switching period, the phase continuity can also not be maintained by switching back and forth.

	Apple
	It is not clear to us how carrier switching is applicable to the single-carrier requirement we have defined.  Does the physical layer support DMRS bundling + carrier switching?  Do we need to check with RAN1?

	MediaTek
	We have only agreed that DMRS bundling is “configured” on a single UL carrier at a time in the case of FR1+FR2 CA. Therefore there would be no UL switching based on current RAN4 agreements.

	Ericsson
	Reply TO CT:
1) Is the target scenario UL CA with 3 uplink carriers/bands?
For inter-band NR CA between FR1 and FR2, Inter-band EN-DC including FR2 and Inter-band NE-DC including FR2, e.g CA_n1A-n3A-n257A, the UL configuration is among CA_n1A-n3A, CA_n1A-n257A and CA_n3A-n257A; for EN-DC, uplink EN-DC could be DC_1A_n3A-n257A2. In LS las meeting, RAN4 agrees 
“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.”
So we discuss the cases where there may be 2 or 3 uplink carrier configuration but still meeting the RAN4 agreed limitation that DMRS bunding only limited to one uplink NR carrier on all FRs at a time. 
2) For the carrier not located with Tx switching period, the phase continuity can also not be maintained by switching back and forth.
We are discussing at the start/end of the DMRS bundling time window where there is switching period. If the swiching happens in the middle of the DMRS bundling, it is not discussed and we think we need wait RAN1 reply. Switch period. 

Reply To Apple: The switching period is defined in RAN4 specification and thus we think it is RAN4 discussion on whether such period should or should not apply to DMRS bundling, based on last meeting RAN4 agreements.

Reply To MTK: this is not our understanding, only one uplink carrier at a time is the limitation, for example, network can still configure two uplink carrier but only schedule one uplink carrier at a time. 


	
	

	
	



[bookmark: _Toc79478145]1.3 Companies views’ collection for 1st round
1.3.1 Open issues 
Provided under each issue in section 1.2
1.3.2 CR comments collection
	tdoc number
	Title/Content
	Comment collection

	R4-2211622, China Telecom
	Updated summary of RF agreements for NR coverage enhancements WI
	Moderator’s note: The summary is for information purpose.

	
	
	

	
	
	

	
	
	

	R4-2211623, China Telecom
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR1
	Summary of change:
1) Added the UL waveform for phase continuity test.
2) Added the TDD pattern for 15kHz SCS.
3) Updated the capability name according to the latest RAN2 spec. 

	
	
	Rohde & Schwarz: There are more updates required to the new RMC in the Annex. Current TDD RMCs reuse the pattern from Refsense for which the pattern is DDDSU for 15kHz. According to the CR coversheet the RMC shall use 7D1S2U, so a new RMC pattern definition is required. Also new table A.2.1-2 specifies to use slots 8,9,18,19 for 15 kHz UL, but for 15kHz there are only 10 slots in a frame.

	
	
	

	
	
	

	R4-2211624, China Telecom
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR2
	Summary of change:
1) Added the UL waveform for phase continuity test.
2) Updated the capability name according to the latest RAN2 spec.

	
	
	

	
	
	

	
	
	

	R4-2213248, Ericsson
(Not available)
	CR on DMRS bundling support for CA in FR1
	

	
	
	

	
	
	

	
	
	

	R4-2213249, Ericsson
	CR on DMRS bundling support for CA in FR1 + FR2 (38.101-3 CR)
	Summary of change:
Inroduce clearification on the phase coherance exemption when switching period happened within the swtiching-to uplink carrier where DRMS bundling is configured.

	
	
	Apple: Issue 1-4 should be resolved first

	
	
	

	
	
	

	R4-2213375, Ericsson
	CR on DMRS bundling support for CA in FR1 (38.101-1 CR)
	Summary of change:
Inroduce clearification on the phase coherance exemption when switching period happened within the uplink carrier where DRMS bundling is configured.

	
	
	Apple: Issue 1-4 should be resolved first

	
	
	MediaTek: See comments to issue 1-4.

	
	
	

	R4-2213738, Huawei, HiSilicon, China Telecom, CMCC
	CR for TS 38.101-1: clarification on DMRS bundling RF requirements for SUL 
	Summary of change:
Clarify the application of the phase continuity requirements for DMRS bundling for PUSCH and PUCCH to SUL band.

	
	
	China Telecom: we support the CR

	
	
	Apple: Issue 1-1 should be resolved first

	
	
	

	R4-2214041, Qualcomm, China Telecom
	CR 38.101-1 DMRS DL CA
	Summary of change:
Clarify the DMRS bundling requirements for DL CA based on the RAN4 agreement in RAN4 #103e.

	
	
	China Telecom: we support the CR

	
	
	Apple: we agree that this CR correctly implements the agreement from RAN4 #103

	
	
	See proposed updated text in Drafts folder, Draft Revision_R4-2214041_MTK. Original text is slightly contradictory and may give the impression that it is when a single UL carrier is configured for DMRS bundling. So would not like to go around in circles on that again.



[bookmark: _Toc79478146]1.4 Summary for 1st round
[bookmark: _Toc79478147]1.4.1 Open issues
Issue 1-1: FR1 inter-band CA and SUL with DMRS bundling
Summary of round 1 discussion:
· Moderator’s Recommendation in round 1:
· 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
· Feedback on the technical feasibility from RAN4 perspective:
· Feasible (QC, CTC, E///)
· Not feasible (Apple)
· Apple: We should also be cognizant of UE design cycles:  with Rel-17 core part concluded, design decisions are being made based on what has been concluded
· Wait for RAN1/2 response (MTK, E///)
Recommendation for round 2:
· Encourage companies to focus on the technical feasibility from RAN4 perspective

Issue 1-1A: RAN4 specification for FR1 CA DMRS bundling
Tentative agreement:
· The CR on Correction of DMRS bundling requirements for FR1 CA in R4-2214210 is agreeable.

Issue 1-2: Pcmax reference time
Summary of round 1 discussion:
· Option 1: Define Pcmax reference time as “Actual TDW” for DMRS bundling. (QC)
· Nokia: don’t see the necessity to clarify here.
· Apple: It is up to UE implementation to apply P-MPR when necessary and to also update Pcmax as specified in the 3GPP specification. When RAN4 specified P-MPR, coexistence with technologies outside of 3GPP and compliance with regulation are cited as the reasons.
· MTK: Wait for RAN1 feedback, and in our understanding the UE is not required to maintain power consistency.
Recommendation for round 2:
· In moderator’s understanding, the Pcmax is determined in RAN4 spec, and can be discussed in RAN4. Meanwhile, there is technical comment from Apple on the proposed option 1. 
· Further discussion on the RAN4 technical aspect is encouraged. 

Issue 1-3: CA capability for DMRS bundling
Summary of round 1 discussion:
· Option 1: DMRS bundling capabilities (FG30-4 and 30-4a/b/d) are per band per band combination. (QC)
· Option 2: Wait for RAN1 to reach a decision
Recommendation for round 2:
· In moderator’s understanding, the granularity for FG30-4 has been agreed in RAN1. FG 30-4a/b/d (for which the granularities are not concluded yet) are related to the baseband functionality discussed in RAN1. It would be better to have the discussion in RAN1.

Issue 1-4: Clarification on the phase coherence exemption when switching period happened
Summary of round 1 discussion:
· 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///, QC)
· CTC, Apple, MTK raised questions on the target scenario for option 1.
Recommendation for round 2:
· Further discuss/clarify based on the CRs.

1.4.2 CRs
Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
	tdoc number
	Title/Content
	CRs/TPs Status update recommendation  

	R4-2211622, China Telecom
	Updated summary of RF agreements for NR coverage enhancements WI
	No comment was raised. To be Noted.

	R4-2211623, China Telecom
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR1
	To be revised, based on R&S comments.

	R4-2211624, China Telecom
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR2
	Agreeable

	R4-2213249, Ericsson
	CR on DMRS bundling support for CA in FR1 + FR2 (38.101-3 CR)
	To be revised (A revision tdoc number is requested in case any update is needed)

	R4-2213375, Ericsson
	CR on DMRS bundling support for CA in FR1 (38.101-1 CR)
	To be revised (A revision tdoc number is requested in case any update is needed)

	R4-2213738, Huawei, HiSilicon, China Telecom, CMCC
	CR for TS 38.101-1: clarification on DMRS bundling RF requirements for SUL 
	Return to 

	R4-2214041, Qualcomm, China Telecom
	CR 38.101-1 DMRS DL CA
	To be revised (A revision tdoc number is requested in case any update is needed)



[bookmark: _Toc79478148]1.5 Discussion on 2nd round
1.5.1 WF
	Tdoc number
	Title
	Source
	Recommendation

	R4-2214423R4-22xxxxx
	WF on DMRS bundling
	China Telecom
	Noted


Moderator’s note:
· Discuss in 1 sub-thread with email title ‘[104-e][112] NR_cov_enh_maintenance  - WF’.
· The draft WF and comments are to be uploaded in the folder “draft WF”.
Issue 1-1: FR1 inter-band CA and SUL with DMRS bundling
Summary of round 1 discussion:
· Moderator’s Recommendation in round 1:
· 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
· Feedback on the technical feasibility from RAN4 perspective:
· Feasible (QC, CTC, E///)
· Not feasible (Apple)
· Apple: We should also be cognizant of UE design cycles:  with Rel-17 core part concluded, design decisions are being made based on what has been concluded
· Wait for RAN1/2 response (MTK, E///)
Discussion in round 2:
· Encourage companies to feedback on the technical feasibility from RAN4 perspective for the following 3 scenarios under the conditions in LS R4-2211225:
· 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
	Company
	Comments

	Apple
	Our position in the second round remains the same..

	Samsung
	We are fine with moderator’s recommendation at least it has the conditions. However, RAN4 triggered RAN1 to have further discussion. Waiting for their feedback is more preferred than taking a step forward in RAN4 separately.

	
	

	
	

	
	

	
	



Issue 1-2: Pcmax reference time
Summary of round 1 discussion:
· Option 1: Define Pcmax reference time as “Actual TDW” for DMRS bundling. (QC)
· Nokia: don’t see the necessity to clarify here.
· Apple: It is up to UE implementation to apply P-MPR when necessary and to also update Pcmax as specified in the 3GPP specification. When RAN4 specified P-MPR, coexistence with technologies outside of 3GPP and compliance with regulation are cited as the reasons.
· MTK: Wait for RAN1 feedback, and in our understanding the UE is not required to maintain power consistency.
Discussion in round 2:
· In moderator’s understanding, the Pcmax is determined in RAN4 spec, and can be discussed in RAN4. Meanwhile, there is technical comment from Apple on the proposed option 1. 
· Further discussion on the RAN4 technical aspect is encouraged. 
	Company
	Comments

	Huawei
	As we explained during the GTW, we don’t find the necessity to further clarify the definition of Pcmax reference time, i.e. “Physical channel length”. It is up to UE implementation whether and how it will maintain phase continuity within the actual TDW.
Besides, we have different understanding about the following case quoted from R4-2214040: (if this is the case where RAN1 and RAN4 “misalignment” comes from):
[image: ]
Since the PUSCH and PUCCH are not overlapping in time domain, then UE will not be configured for DMRS bundling among the PUSCHs (or PUCCHs). Then UE will not be required to maintain phase continuity on all uplink transmissions.

	Nokia, Nokia Shanghai Bell
	We are fine to wait for RAN1 feedback. 

	Apple
	We don’t support reaching any intermediate RAN4 agreements until RAN1 responds to our LS from the last meeting.  One major concern we do have with this proposal is its potential to limit UE behavior with respect to the ability to apply P-MPR to meet regulatory exposure limits.  In our understanding, if Pcmax reference were redefined to align with the “actual TDW,” then it would imply that the UE cannot apply P-MPR at any time during a DMRS bundle (even when such P-MPR is necessary to comply with regulation).  Considering that the SAR averaging timelines are quite long, we foresee a significant consequence to UE behavior if this change were to be adopted.

	Samsung
	RAN4 asked RAN1 about the same issue, and the discussion in RAN1 is ongoing. We prefer to wait for the feedback first. RAN4 can have further discussion on what companies raised based on that.

	
	

	
	



1.5.2 CRs
1.5.2.1 Discussion
Moderator’s note:
· Discuss in 1 sub-thread with email title ‘[104-e][112] NR_cov_enh_maintenance - revised CRs’.
· The revised CRs and comments are to be uploaded in the folder “Revised CRs”.
	Tdoc number
	Title
	Source
	Comments collection

	R4-22xxxxx (Revision of R4-2211623)
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR1
	China Telecom
	Moderator’s note:
To be revised based on R&S comment in round 1. 

	
	
	
	China Telecom: Thanks R&S for the comments and updates! A revision of R4-2211623 has been uploaded in the folder “Revised CRs”. 

	
	
	
	

	
	
	
	

	R4-22xxxxx (Revision of R4- R4-2213249)
	CR on DMRS bundling support for CA in FR1_FR2
	Ericsson
	Moderator’s note:
In round 1, CTC, Apple, MTK raised questions on the target scenario for option 1 under Issue 1-4. 

	
	
	
	Apple: the switching scenario is not clear to us here; last RAN4 meeting we agreed that DMRS bundling can be applicable to a single configured UL carrier within an FR1+FR2 CA/DC combination. The addition of handling for switching implies changes to the single configured UL carrier agreement we had made previously.

	
	
	
	

	
	
	
	

	R4-22xxxxx (Revision of R4-2213375)
	CR on DMRS bundling support for CA in FR1
	Ericsson
	Moderator’s note:
In round 1, CTC, Apple, MTK raised questions on the target scenario for option 1 under Issue 1-4.

	
	
	
	Apple: cannot find this draft in the folder at all; can a link be provided? Regarding the original CR in R4-2213375, our comment is the same as the one above.

	
	
	
	

	
	
	
	

	R4-2213738
	CR for TS 38.101-1: clarification on DMRS bundling RF requirements for SUL
	Huawei, HiSilicon, China Telecom, CMCC
	Moderator’s note:
Pending on Issue 1-1.

	
	
	
	Apple: we should await the RAN1 response to the LS we had sent last meeting to understand whether the physical layer can support a DMRS bundling configuration for both NR NUL and SUL carriers, considering that the RAN4 understanding upon the conclusion of this work two meetings ago was that the DMRS bundling configuration applies to a single carrier.

	
	
	
	

	
	
	
	

	R4-22xxxxx (Revision of R4-2214041)
	CR 38.101-1 DMRS DL CA
	Qualcomm, China Telecom
	Moderator’s note:
An revision is in the folder of “Revised CRs”: Draft Revision_R4-2214041_MTK

	
	
	
	China Telecom:
For the revision from MTK, we’d like to check is it common understanding that “with one uplink carrier assigned” and “with one uplink carrier configured” refer to different cases here?

	
	
	
	Qualcomm: To repeat email, we should not use two different terminologies in same paragraph, “assigned” and configured”. So either go with the original or then change both sentencies like in here: Rev1 of R4-2214041_QC.docx
Original R4-2214041.zip
China Telecom 2:
Share the same view with QC on “assigned” and “configured”.
Meanwhile, MTK’s revision on the CR seems based on the round 1 comment that: “Original text is slightly contradictory and may give the impression that it is when a single UL carrier is configured for DMRS bundling. So would not like to go around in circles on that again.”
In addition, in offline email, E/// proposed to change the “one UL carrier” to “single uplink carrier” to align the wording with inter-band CA configuration table
So, I updated an further revision in Rev1 of R4-2214041_QC_CTC.docx

	
	
	
	Apple: We also understand that there is a difference between “one uplink carrier assigned” and “one uplink carrier configured.”  Consider a 2-band configuration, where the UE is configured with both bands in the uplink (which is an RRC procedure).  The network scheduler could allocate resources on only one carrier while both remain configured (the allocation itself is in the DCI).  From the UE implementation perspective, the RRC reconfiguration and DCI reading timelines are very different, and this is why we have been commenting that the “assigned” interpretation this late in the release can destabilize the feature. As also previously commented, we are not against considering these enhancements in Rel-18.
In summary, we are fine with the latest version provided by MediaTek.  One small question:  would it be useful to retain the reference to the maxDurationDMRS-Bundling-R17 IE name?  This could help the reader to refer to the correct feature in the 38.306 spec, for example.

	
	
	
	Huawei:
Sorry for the late comments. I think the original wording “assigned” is better to be kept here, so clarification for the misalignment within this sub-clause and even for early release, which is mentioned by QC, could be avoided.
I upload a revision as:
Rev1_of R4-2214041_QC_CTC_HW.docx

	
	
	
	Ericsson:
The current wording still does not reflect the single uplink carrier configured for UL CA. 
The “one uplink carrier” should be rewording to “single uplink carrier”, this could be clarified with separate paragraph but without the transmit modulation quality requirement stuff.
[bookmark: _Hlk112093576]“For inter-band carrier aggregation with one single uplink carrier assigned to one NR band, DMRS bundling requirements in subclause 6.4.2.5 apply to the uplink carrier when the UE indicates support of [maxDurationDMRS-Bundling-r17] for the NR band”. 




1.5.2.2 Recommendation
	Tdoc number
	Title
	Source
	Recommendation

	R4-2214562 (Revision of R4-2211623)
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR1
	China Telecom
	agreeable.

	R4-2214619 (Revision of R4-2213249)
	CR on DMRS bundling support for CA in FR1_FR2
	Ericsson
	The revision is withdrawn, and the original version in R4-2213249 is Postponed.

	R4-2214623 (Revision of R4-2213375)
	CR on DMRS bundling support for CA in FR1
	Ericsson
	The revision is withdrawn, and the original version in R4-2213375 is Postponed.

	R4-2213738
	CR for TS 38.101-1: clarification on DMRS bundling RF requirements for SUL
	Huawei, HiSilicon, China Telecom, CMCC
	Postponed.

	R4-2214653 (Revision of R4-2214041)
	CR 38.101-1 DMRS DL CA
	Qualcomm, China Telecom
	agreeable



[bookmark: _Toc79478149]2. Recommendations for Tdocs
[bookmark: _Toc79478150]2.1 1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on DMRS bundling
	China Telecom
	Used for round 2 discussion on Issue 1-1 and 1-2.

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2211622
	
	Updated summary of RF agreements for NR coverage enhancements WI
	China Telecom
	Noted
	

	R4-2211623
	
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR1
	China Telecom
	Revised
	To capture R&S comments

	R4-2211624
	
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR2
	China Telecom
	Agreeable
	

	R4-2213247
	
	On DMRS bundling for CA_DC support
	Ericsson
	Noted
	

	R4-2213248
	
	CR on DMRS bundling support for CA in FR1
	Ericsson
	Withdrawn
	

	R4-2213249
	
	CR on DMRS bundling support for CA in FR1_FR2
	Ericsson
	Revised
	A revision tdoc number is requested in case any update is needed

	R4-2213375
	
	CR on DMRS bundling support for CA in FR1
	Ericsson
	Revised
	A revision tdoc number is requested in case any update is needed

	R4-2213738
	
	CR for TS 38.101-1: clarification on DMRS bundling RF requirements for SUL
	Huawei, HiSilicon, China Telecom, CMCC
	Return to 
	

	R4-2214040
	
	DMRS bundling pcmax issue and CA applicability
	Qualcomm Incorporated
	Noted
	

	R4-2214041
	
	CR 38.101-1 DMRS DL CA
	Qualcomm Incorporated, China Telecom
	Revised
	A revision tdoc number is requested in case any update is needed

	R4-2214210
	
	CR: Correction of DMRS bundling requirements for FR1 CA
	China Telecom
	Agreeable
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

[bookmark: _Toc79478151]2.1 2nd round 
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2214423
	
	WF on DMRS bundling
	China Telecom
	Noted
	

	R4-2214562 (Revision of R4-2211623)
	
	CR: Maintenance of phase continuity requirements for DMRS bundling in FR1
	China Telecom
	Agreeable
	

	[bookmark: _GoBack]R4-2214619 (Revision of R4-2213249)
	
	CR on DMRS bundling support for CA in FR1_FR2
	Ericsson
	Withdrawn
	The revision in R4-2214619 is withdrawn, and the original version in R4-2213249 is Postponed.

	R4-2214623 (Revision of R4-2213375)
	
	CR on DMRS bundling support for CA in FR1
	Ericsson
	Withdrawn
	The revision in R4-2214623 is withdrawn, and the original version in R4-2213375 is Postponed.

	R4-2213738
	
	CR for TS 38.101-1: clarification on DMRS bundling RF requirements for SUL
	Huawei, HiSilicon, China Telecom, CMCC
	Postponed
	

	R4-2214653 (Revision of R4-2214041)
	
	CR 38.101-1 DMRS DL CA
	Qualcomm, China Telecom
	Agreeable
	




Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Taer and Teyq are specified in Table 6.2.4-1. For each Trer, the Pevax v« for serving cell ¢ are evaluated per Teyq and
given by the minimum value taken over the transmission(s) within the Teysr; the minimum Peyax 1.cc over one or more
Tevat is then applied for the entire Trer

Table 6.2.4-1: Evaluation and reference periods for Pcmax
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2.3 Pcmax reference time

An other issue emerging from ran1 specification 38.214 is the Pemax reference time. For single UL CC, the timing of
the Pemax is written as follows:

Ter and Tew are specified in Table 6.2.4-1. For cach Trgs, the Pewax.Le for serving cell ¢ are evaluated per Teur and
given by the minimum value taken over the transmission(s) within the Tevar; the minimum Peyiax 1sc over one or more
Tewa is then applied for the entire Teer

Table 6.2.4-1: Evaluation and reference periods for Pcmax

Trer Tovat Toval with frequency hopping
Physical channel N Min(Too_ropoig, Physical Channel
length Physical channel length Fengin)





