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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK8][bookmark: _Ref68251440] Introduction
In RAN#97e, DMRS bundling for multiple carriers and UE behavior of restarting DMRS bundling were discussed. However, RAN#97e has not addressed these two issues and the following conclusion was drawn [1].
· 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.
· Regarding UE behavior of restarting DMRS bundling, continue discussions in RAN1.
The maintenance issues for Rel-17 NR coverage enhancements have been identified in [2]. This contribution is a summary of the following email discussion based on the identified maintenance issues:
· Issue#2: UE behavior of restarting DMRS bundling
· Issue#5: Correction on events for determining TDW
2. Summary of contributions in RAN1#110bis-e
Issue #1: DMRS bundling for multiple carriers
In RAN1#109-e, when discussing the granularity of FGs 30-4a to 30-4h, one issue was raised that whether DMRS bundling is supported for CA/DC/SUL [3]. 
RAN4 sent a LS on DMRS bundling in [4] that RAN4 has agreed to define requirements for Rel-17 DMRS bundling for FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2, and DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time. For FR1 inter-band UL CA and SUL, RAN1 feedback is needed before RAN4 to make decisions. In RAN1#110, RAN1 sent a reply LS [5] to RAN4 that “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#97e has the following conclusion [1].
· 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.
FL comments: This issue is discussed in [110bis-e-R17-CovEnh-02].

Issue #2: UE behavior of restarting DMRS bundling
In past RAN1 meetings [6][7][8][9], it was discussed extensively on the following two cases for UEs not capable of restarting DM-RS bundling. 
· Case 1: A semi-static event is triggered after one or multiple dynamic events. Whether a new actual TDW is created after the semi-static event?
· Case 2: A semi-static event overlaps with a dynamic event. Whether a new actual TDW is created after the semi-static event?
However, no consensus has been reached. Based the current specification, for UEs not capable of restarting DM-RS bundling, when PUSCH-Window-Restart or PUCCH-Window-Restart is enabled, it is not clear whether a new actual TDW is created for the above two cases, which has been acknowledged by the majority companies. In addition, companies acknowledged that there would be performance degradation if gNB and UE have different understandings.
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There are following options based on the discussion in the past RAN1 meetings.
Option 1: Make a conclusion
For UEs not capable of restarting DM-RS bundling,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the triggered semi-static event.
· Note: No specification impact is expected.
Option 2:
· For UE not capable of restarting DMRS bundling in response to dynamic events subject to FG-4g, 
· UE is able to restart DMRS bundling after a semi-static event, if there are no precedent dynamic events and no overlapping dynamic events with the semi-static event within the nominal TDW. 
· It’s subject to UE capability whether UE can restarting DMRS bundling after a semi-static event, if there are precedent dynamic events or overlapping dynamic events with the semi-static event within the nominal TDW. 
· UE Cap 0: UE has no ability to restart DMRS bundling after a dynamic event, i.e., after a dynamic event occurs during a nominal TDW, UE does not restart DMRS bundling until the end of the nominal TDW. This behaviour applies even if semi-static events occur after or overlapping with the dynamic event within the nominal TDW.
· UE Cap 1: UE is always able to restart DMRS bundling after semi-static events even if there are precedent dynamic events or overlapping dynamic events with the semi-static event within the nominal TDW. 
· In case a dynamic event occurs after a semi-static event during a nominal TDW, UE does not restart DMRS bundling until the next semi-static event (if any) before the end of the nominal TDW, and UE restarts DMRS bundling after the semi-static event.
· In case a dynamic event occurs overlapping with a semi-static event during a nominal TDW, UE restarts DMRS bundling after the semi-static event.
· For UE capable of restarting DM-RS bundling in response to dynamic events subject to FG-4g, 
· UE Cap 2: UE has full ability to restart DMRS bundling, i.e., UE restarts DMRS bundling after any dynamic or semi-static events.

Companies’ views on the above options are summarized in the following table based on the contributions in RAN1 #110bis-e.
	
	Support/can live with
	Don’t support/Have concerns

	Option 1
	China Telecom, vivo, OPPO, CATT, Intel (fine with 1st subbullet), Panasonic, CMCC, Samsung, Nokia, NSB
	Intel (have concerns on 2nd subbullet), Ericsson

	Option 2
	Panasonic, Qualcomm
	Vivo, CATT, Ericsson, Nokia, NSB



OPPO [R1-2208841] proposes the following text proposal to clarify UE behaviour when PUSCH-WindowRestart or PUCCH-WindowRestart is absent.
	-----TS 38.214 6.1.7 UE procedure for determining time domain windows for bundling DM-RS-----
*** Unchanged text is omitted ***
· When PUSCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUSCH transmission after the event which causes 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 within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission 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.
· When PUSCH-Window-Restart is absent, the start of a new actual TDW is the first symbol of the PUSCH transmission after the semi-static event which causes 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 within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission 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. The semi-static event is one of following events. 
· frequency hopping, 
· the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition typeB, 
· any event not triggered by DCI or MAC-CE.
*** Unchanged text is omitted ***
· When PUCCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUCCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.
· When PUCCH-Window-Restart is absent, the start of a new actual TDW is the first symbol of the PUCCH transmission after the semi-static event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH. The semi-static event is one of following events.
· frequency hopping, 
· the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, 
· any event not triggered by DCI or MAC-CE.
*** Unchanged text is omitted ***



CMCC [R1-2209308] proposes the following CR.
	[bookmark: _Toc106695680]6.1.7	UE procedure for determining time domain windows for bundling DM-RS
<omitted text>
The UE shall maintain power consistency and phase continuity within an actual TDW, 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 across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, 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 across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or by MAC-CE, subject to UE capability.  The UE maintains power consistency and phase continuity within an actual TDW, 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 across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event not triggered by DCI other than frequency hopping or by MAC-CE.
<omitted text>



Ericsson [R1-2209668] proposes to take one of the following options.
· Option 1: Clarify the specification that UEs that do not support DMRS bundling restart do not support restarting bundling after a dynamic event (first preference), revising 38.214 section 6.1.7 as follows.
	- When PUSCH-Window-Restart is enabled and if the event occurs within an actual TDW for which the UE shall maintain power consistency and phase continuity, the start of a new actual TDW is the first symbol of the PUSCH transmission after the event which causes 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 within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission 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.


· Option 2: Clarify that Rel-17 UE capability 30-4g for DMRS bundling does not support restarting bundling after a dynamic event (second preference).

NTT DOCOMO [R1-2209872] proposes to support either the following Alt1 or Alt2.
Alt1: Support the following UE capabilities related to restarting DMRS bundling. 
· Component 1: Support of restarting DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
· Component 2: Support of restarting DMRS bundling subject to dynamic events.
· Consequence if the feature is not supported by the UE (which supports DMRS bundling): UE has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.
Alt2: Support the following multiple UE capabilities related to restarting DMRS bundling.
· UE capability 1: UE has the ability to restart DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
· UE capability 2: UE has the ability to restart DMRS bundling subject to semi-static events or dynamic events
· No UE capability: UE (which supports DMRS bundling) has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.

Issue #3: Group common TPC commands with format 2_2
In RAN1 #109-e meeting, it was concluded that no consensus on confirming the working assumption on action of group common TPC commands with format 2_2.
In RAN1 #110, three options were discussed to deal with group common TPC commands. 
· Option 1: The action of group common TPC commands with format 2_2 indicating non-zero power change is regarded as an event.
· Option 2: The UE ignores group common TPC commands with format 2_2 that would take effect during the actual TDWs.
· Option 3: The UE is not expected to maintain power consistency and phase continuity when there is a change in Tx power during a nominal time domain window due to group common TPC commands with format 2_2.

Ericsson [R1-2210181] thinks option 3 can be beneficial as a way forward primarily to clarify power consistency as well as to clarify power control with DCI 2_2 and DMRS bundling. Ericsson [R1-2210182] proposes the following CR to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
<Unchanged parts are omitted>
The UE shall maintain power consistency and phase continuity within an actual TDW, 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 across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, 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 across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or by MAC-CE, subject to UE capability. 
The UE is not expected to maintain power consistency and phase continuity when there is a change in Tx power during a nominal time domain window due to a TPC command.
<Unchanged parts are omitted>



FL comments: This issue is not discussed in RAN1#110bis-e.

Issue #4: m-TRPs mapping with DMRS bundling
Nokia [R1-2210162] has following proposals.
RAN1 to adopt the following mapping approaches for the mapping of SRS resource sets for PUSCH repetition type A when joint channel estimation is enabled:
· For TDD, the first and second SRS resource sets are applied to the first NTDD slots and the second NTDD subsequent slots, respectively, where NTDD equals the number of slots in one cycle of a TDD pattern.
· For FDD, the first and second SRS resource sets are applied to the first NTDW slots and the second NTDW subsequent slots, respectively, where NTDW equals the length of nominal time domain window.
RAN1 to adopt the following mapping approaches for the mapping of spatial settings or power control parameters sets for PUCCH repetition when joint channel estimation is enabled:
· For TDD, the first and second spatial settings or power control parameters sets are applied to the first NTDD slots and the second NTDD subsequent slots, respectively, where NTDD equals the number of available slots in one cycle of a TDD pattern.
· For FDD, the first and second spatial settings or power control parameters sets are applied to the first NTDW slots and the second NTDW subsequent slots, respectively, where NTDW equals the length of nominal time domain window.

Nokia [R1-2210163] proposes the following draft CR:
· Joint channel estimation is a new feature introduced in Rel-17 Coverage Enhancements work item and applicable for PUSCH repetition type A. In this feature, joint channel estimation cannot be applied across two consecutive PUSCH transmissions if they are associated with different SRS resource sets.
· Current specification specified cyclical and sequential mapping rules for the mapping of different SRS resource sets on K consecutive slots of PUSCH repetition type A, where K is the number of repetitions. However, these mapping rules were designed without considering joint channel estimation feature. This makes the usage of joint channel estimation being very limited, if not impossible, when these mapping rules are applied in the context of mTRP operations.
	[bookmark: _Toc27299931][bookmark: _Toc29674338][bookmark: _Toc106695658][bookmark: _Toc29673345][bookmark: _Toc20318033][bookmark: _Toc29673204][bookmark: _Toc36645568][bookmark: _Toc11352143][bookmark: _Toc45810613]6.1.2.1	Resource allocation in time domain
<Unchanged parts are omitted>
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', for PUSCH repetition Type A, in case K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot, and the association of the first and second SRS resource set in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 to each slot is determined as follows:
[bookmark: _Hlk86150244]-	if a DCI format 0_1 or DCI format 0_2 indicates codepoint "00" for the SRS resource set indicator, the first SRS resource set is associated with all K consecutive slots,
-	if a DCI format 0_1 or DCI format 0_2 indicates codepoint "01" for the SRS resource set indicator, the second SRS resource set is associated with all K consecutive slots,
-	if a DCI format 0_1 or DCI format 0_2 indicates codepoint "10" for the SRS resource set indicator, the first and second SRS resource set association to K consecutive slots is determined as follows: 
-	When K = 2, the first and second SRS resource sets are applied to the first and second slot of 2 consecutive slots, respectively.  
- 	When K>2,
	-	if PUSCH-DMRS-Bundling is enabled, 
-	for unpaired spectrum, the first and second SRS resource sets are applied to the first N1 consecutive slots and the second N2 consecutive slots of K consecutive slots, respectively, and the same SRS resource set mapping pattern continues to the remaining slots of K consecutive slots, where N1 = N2 = S if only pattern1 is provided in tdd-UL-DL-ConfigurationCommon and N1 = S, N2 = S2 if pattern1 and pattern2 are provided in tdd-UL-DL-ConfigurationCommon, and where S and S2 are the number of slots in pattern1 and pattern2, respectively, according to clause 11.1 of [6, TS 38.213].
-	for paired spectrum, the first and second SRS resource sets are applied to the first NTDW consecutive slots and the second NTDW consecutive slots of K consecutive slots, respectively, and the same SRS resource set mapping pattern continues to the remaining slots of K consecutive slots, where NTDW is the length of nominal time domain window determined according to Clause 6.1.7.
	- 	Otherwise, 
-	When K > 2 and if cyclicMapping in PUSCH-Config is enabled, the first and second SRS resource sets are applied to the first and second slot of K consecutive slots, respectively, and the same SRS resource set mapping pattern continues to the remaining slots of K consecutive slots. 
-	When K > 2 and if sequentialMapping in PUSCH-Config is enabled, first SRS resource set is applied to the first and second slots of K consecutive slots, and the second SRS resource set is applied to the third and fourth slot of K consecutive slots, and the same SRS resource set mapping pattern continues to the remaining slots of K consecutive slots.
-	Otherwise, a DCI format 0_1 or DCI format 0_2 indicates codepoint "11" for the SRS resource set indicator, and the first and second SRS resource set association to K consecutive slots is determined as follows, 
-	When K = 2, the second and first SRS resource set are applied to the first and second slot of 2 consecutive slots, respectively.  
-	When K>2,
	-	if PUSCH-DMRS-Bundling is enabled, 
-	for unpaired spectrum, the second and first SRS resource sets are applied to the first N1 consecutive slots and the second N2 consecutive slots of K consecutive slots, respectively, and the same SRS resource set mapping pattern continues to the remaining slots of K consecutive slots, where N1 = N2 = S if only pattern1 is provided in tdd-UL-DL-ConfigurationCommon and N1 = S, N2 = S2 if pattern1 and pattern2 are provided in tdd-UL-DL-ConfigurationCommon, and where S and S2 are the number of slots in pattern1 and pattern2, respectively, according to clause 11.1 of [6, TS 38.213].
-	for paired spectrum, the second and first SRS resource sets are applied to the first NTDW consecutive slots and the second NTDW consecutive slots of K consecutive slots, respectively, and the same SRS resource set mapping pattern continues to the remaining slots of K consecutive slots, where NTDW is the length of nominal time domain window determined according to Clause 6.1.7.
	- 	Otherwise, 
-	When K > 2 and if cyclicMapping in PUSCH-Config is enabled, the second and first SRS resource sets are applied to the first and second slot of K consecutive slots, respectively, and the same SRS resource set mapping pattern continues to the remaining slots of the K consecutive slots. 
-	When K > 2 and if sequentialMapping in PUSCH-Config is enabled, the second SRS resource set is applied to the first and second slot of K consecutive slots, and the first SRS resource set is applied to the third and fourth slot of K consecutive slots, and the same SRS resource set mapping pattern continues to the remaining slots of the K consecutive slots.
<Unchanged parts are omitted>



Nokia [R1-2210164] proposes the following draft CR:
· Joint channel estimation is a new feature introduced in Rel-17 Coverage Enhancements work item and applicable for PUCCH repetition. In this feature, joint channel estimation cannot be applied across two consecutive PUCCH repetitions if they are associated with different spatial settings or different power control parameters sets.
· Current specification specified cyclical and sequential mapping rules for the mapping of different spatial settings or different power control parameters sets on PUCCH repetitions. However, these mapping rules were designed without considering joint channel estimation feature. This makes the usage of joint channel estimation being very limited, if not impossible, when these mapping rules are applied.
	[bookmark: _Toc106629454][bookmark: _Toc29899154][bookmark: _Toc29894855][bookmark: _Toc36498183][bookmark: _Toc45699210][bookmark: _Toc26719420][bookmark: _Toc12021483][bookmark: _Toc29899572][bookmark: _Toc29917309][bookmark: _Toc20311595]9.2.6	PUCCH repetition procedure
<Unchanged parts are omitted>
When a PUCCH resource used for repetitions of a PUCCH transmission by a UE includes first and second spatial settings, or first and second sets of power control parameters, as described in [11, TS 38.321] and in clause 7.2.1, the UE
-	uses the first and second spatial settings, or the first and second sets of power control parameters, for first and second repetitions of the PUCCH transmission, respectively, when ,
-	when 	
-	if PUSCH-DMRS-Bundling is enabled
-	for unpaired spectrum, uses the first spatial settings or the first set of power control parameters for first  repetitions of the PUCCH transmission and the second spatial settings or the second set of power control parameters for second  subsequent repetitions of the PUCCH transmission, respectively, where  =  equals the number of slots determined for PUCCH transmission in S slots of pattern1 if only pattern1 is provided in tdd-UL-DL-ConfigurationCommon and  equals the number of slots determined for PUCCH transmission in S slots of pattern1,  equals the number of slots determined for PUCCH transmission in S2 slots of pattern2 if pattern1 and pattern2 are provided in tdd-UL-DL-ConfigurationCommon, and where S and S2 are the number of slots in pattern1 and pattern2, respectively, according to clause 11.1.
-	for paired spectrum, alternates between the first and second spatial settings, or between the first and second sets of power control parameters, respectively, per  repetitions of the PUCCH transmission, where  equals the length of nominal time domain window determined according to clause 6.1.7 of [6, TS 38.214].
-	Otherwise, alternates between the first and second spatial settings, or between the first and second sets of power control parameters, respectively, per  repetitions of the PUCCH transmission, where  if mappingPattern = 'cyclicMapping'; else, .
<Unchanged parts are omitted>



FL comments: This issue is not discussed in RAN1#110bis-e.
Issue #5: Correction on events for determining TDW
Huawei [R1-2210214] points out that between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions, other uplink transmissions can be scheduled but eventually are not transmitted. In this case, the power consistency and phase continuity should be maintained between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
Huawei [R1-2210214] proposes the following CR to TS 38.214.
	< Unchanged parts are omitted >
-	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 transmitted between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
< Unchanged parts are omitted >



3. Email discussion (1st round)
Issue #2: UE behavior of restarting DMRS bundling
FL comments: The situation is similar with past RAN1 meetings. The majority companies support option 1, while many companies have concerns on option 2. DOCOMO proposes another alternative. Let’s focus the discussion on option 1 and option 3.
Option 1: Make a conclusion
For UEs not capable of restarting DM-RS bundling,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the triggered semi-static event.
· Note: No specification impact is expected.
Option 3:
Support the following UE capabilities related to restarting DMRS bundling. 
· Component 1: Support of restarting DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
· Component 2: Support of restarting DMRS bundling subject to dynamic events.
· Consequence if the feature is not supported by the UE (which supports DMRS bundling): UE has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.
	Company
	Views

	Nokia/NSB
	Dynamic events are not predictable by UE. Restarting DMRS bundling when such events occur is non-trivial and thus, we decided to make it subject to capability. 
At the same time, we also agreed that the UE shall maintain power consistency and phase continuity within an actual TDW in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. In other words, UE shall maintain power consistency and phase continuity within an actual TDW in case the actual TDW is created in response to a predictable event. 
It is just normal to assume that UE may plan the creation of the actual time domain windows resulting from a semi-static event irrespective of whether dynamic events may occur in the future or not. If this was not the case, and no different UE behavior can be assumed in case of semi-static or dynamic event, why would we have distinguished between the two types of events?
Option 1 does nothing more than capturing the logic above, which has been followed by RAN1 for the last 12 months (and that underlies current spec). For this reason, it is our preference.

	Intel
	We prefer Option 1, although as mentioned in our tdoc, we do not think the second case should be considered for optimization at this stage. This can be simply avoided by gNB scheduler for such overlapping case between semi-static and dynamic event. 
For Option 3, we do not think it is wise to introduce a new component (Component 1) for UE capability. Please note that RAN1 is supposed to complete the UE feature discussions in the last meeting. Such late introduction of a new UE capability is not preferrable in the maintenance stage.  

	NTT DOCOMO
	Since RAN1 has discussed this issue intensively for long time and made no consensus, we suggested Option3 to get out of the deadlock. However, if the majority prefer Option1, we can live with Option1.

	CATT
	It is appreciated that Option 3 is trying to provide a middle ground, but to us it seems to be a variant of original Option 2 which still allows two different UE behaviors regarding the handling of dynamic event. 
We still think Option 1 is the correct way. It is quite straightforward: if the UE does not have capability of restarting actual TDW corresponding to dynamic event, it can just ignore all dynamic events and just focus on restarting actual TDW corresponding to every semi-static event, which is exactly Option 1.

	ZTE
	Option 1. We share similar view as Nokia and CATT.
One minor suggestion to the main bullet of Option 1 to make it clear: 
For UEs not capable of restarting DM-RS bundling due to a dynamic event,

	QC
	I think at this point it would be prudent to make decisions that mitigate the risk of this feature not being deployed. We have serious concerns going with Option 1. Whether a UE can be developed to effectively restart bundling across all possible cases of semi-static events following or overlapping with dynamic events remains to be seen.
It is also likely to require lots of effort and coordination with every gNB vendors to make this work. We are not even in a position to enumerate all the different cases that could occur. 
We are open to go in the direction proposed in Opt 3 or any option that preserves the simple baseline UE , i.e., a UE that is incapable of restarting bundling once a dynamic event occurs.


	Ericsson
	We don’t support option 1. We (and apparently other companies) do not read the spec according to option 1, as we have discussed in the past and in R1-2209669 in this meeting. So we share Qualcomm’s concern with Option 1 that basic DMRS bundling UEs without dynamic event restart capability would be expected to do more than they actually will if they conform to the spec as written.
Option 3 (where components 1 and 2 are both supported or not supported) is better than introducing more feature groups at this late stage of Rel-17, and a much appreciated attempt at compromise.  We do have some concern with the definitions of the capabilities, since they are pretty close to defining UE behavior, which is something that should be given in 38.214, and not a UE capability.
Our understanding is that the problem being solved is not severe, since it requires combinations of dynamic and semistatic events within a set of repetitions.  In such cases, the gNB can mitigate losses by assuming coherence is not maintained over the subset of repetitions that are affected.  So we think if no agreement is reached on this issue, the system will still work pretty well at least for Rel-17.
So overall, our first choice at this stage would be to leave the spec as it is without further agreements on this issue.  Our second choice can be option 3. 

	Samsung
	We still think Option 1 is the way to go. For a UE that is not capable of restarting DM-RS bundling after a dynamic event, its behavior in presence of a semi-static event should not be affected by its capability for dynamic events. The UE capability of restarting DM-RS bundling was specifically introduced for dynamic events, thus it seems appropriate that semi-static events are separately handled.

	OPPO
	We prefer option 1.
UE is mandatory to support restarting DM-RS bundling due to semi-static events based on previous agreement, UE can know semi-static events beforehand. At the same time, dynamic events are not predictable by UE, it is also may missed. 
If UE will create a new actual TDW after a semi-static event, in this case, UE does not know whether a dynamic event will occur before semi-static event or not. However, UE can create a new actual TDW after the semi-static event, i.e. when power consistency and phase continuity not to be maintained due to the event, UE can create a new actual at the time domain location known in advance. If a dynamic event occurred before semi-static event, the results is same as no dynamic event, in our views, UE should also create a new actual TDW at the same time domain location known in advance due to semi-static event.


It is no need to introduce a new component for UE capability. UE can always restart DMRS bundling after semi-static event.

	Apple
	We support Alt1. The semi-static event is clear before UL transmission, thus the UE can re-start the TDW after the semi-static event. The dynamic event triggered before or overlapping semi-static event doesn’t change the UE behavior.     



Issue #5: Correction on events for determining TDW
Proposal:
· Adopt the following TP to TS 38.214.
	< Unchanged parts are omitted >
-	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 transmitted between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
< Unchanged parts are omitted >



	Company
	Views

	Nokia/NSB
	Ok.

	Intel
	Seems editorial change. Can be considered as alignment CR. 

	NTT DOCOMO
	Fine

	CATT
	After checking the proponent’s explanation, we now see that there is indeed difference between ‘scheduled’ and ‘transmitted’. We agree that the event should be viewed from view of ‘transmitted’ than ‘scheduled’. OK with the CR.

	ZTE
	Ok. Can be taken as alignment CR. 

	QC
	This would be a big change. For DMRS bundling, a UE needs to check what events can cause a break in phase continuity. If the check is based on what is scheduled, it can be determined ahead of time; if it is based on whether an actual transmission occurs or not, UE needs to run a “just in time” check to figure out whether a break in phase continuity would occur or not. 
We suggest that we not make this change at this stage as it can have a huge implication for UE implementation.

	Ericsson
	We also don’t think the CR is needed. Agree that ‘scheduled’ is not the same as ‘transmitted’, and so there is impact on UE behavior.  From a gNB scheduler complexity viewpoint, using “scheduled” is also simpler, although there could be some cost in performance.  However, a combination of conditions must occur for there to be a performance benefit from the CR: an event should be scheduled, it should happen in a TDW, and the event must be circumvented.  So we are not convinced that this is a significant problem.

	Samsung
	OK with the change, and it seems appropriate as alignment CR.

	OPPO
	OK

	
	



4. Proposals for GTW
Issue #2: UE behavior of restarting DMRS bundling
Option 1: Make a conclusion
For UEs not capable of restarting DM-RS bundling due to a dynamic event,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the triggered semi-static event.
· Note: No specification impact is expected.
Option 3:
Support the following UE capabilities related to restarting DMRS bundling. 
· Component 1: Support of restarting DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
· Component 2: Support of restarting DMRS bundling subject to dynamic events.
· Consequence if the feature is not supported by the UE (which supports DMRS bundling): UE has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.

	
	Support/can live with
	Don’t support/Have concerns

	Option 1
	China Telecom, vivo, OPPO, CATT, Intel, Panasonic, CMCC, Samsung, Nokia, NSB, NTT DOCOMO, Apple
	Ericsson, Qualcomm

	Option 3
	NTT DOCOMO, Qualcomm, Ericsson
	Nokia, NSB, Intel, CATT, ZTE, OPPO



Issue #5: Correction on events for determining TDW
Proposal:
· Adopt the following TP to TS 38.214.
	< Unchanged parts are omitted >
-	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 transmitted between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
< Unchanged parts are omitted >



Support: Huawei, HiSilicon, Nokia, NSB, Intel, NTT DOCOMO, CATT, ZTE, Samsung, OPPO
Not support: Qualcomm, Ericsson
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