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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK8][bookmark: _Ref68251440] Introduction
Editors’ CRs on introduction of coverage enhancements have been approved in [1][2][3]. This contribution is a summary of the discussion on DMRS bundling for Rel-17 NR coverage enhancements.
2. Summary of contributions in RAN1#110
Issue #1: CA/DC/SUL for DMRS bundling
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 [4]. 
RAN4 sent a reply LS on DMRS bundling in [5]. 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. Meantime, RAN4 discussed whether applying DMRS bundle to FR1 inter-band UL CA/SUL would have any RAN1 spec impacts, and would appreciate RAN1 feedback before making further decision.
Issue #1-1: DL CA with SRS carrier switching
RAN4 discussed whether applying DMRS bundle to DL CA with “additional” UL carrier configured with SRS only 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.



Based on the contributions, companies’ views are summarized as follows:
· Companies (Ericsson, ZTE) point out that ‘carrier switching back and forth between UL carrier and SRS carrier’ constitutes an event according to the current specifications. Details are as follows:
· Ericsson: According to the allowed interruption times given in 38.133 section 8.2, whenever the UE performs SRS carrier switching, the gNB should schedule the PUSCH or PUCCH such that there is at least a 2 slot gap, in order to allow for enough time for the UE to be able to transmit after carrier switching. Therefore, whenever carrier switching occurs during a DMRS bundling time domain window, the gNB will not schedule the UE for at least two slots, forming an event according to the current specifications. It is covered by: “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.”
· ZTE: It is covered by: “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.”
· Companies (Apple, Intel, Spreadtrum, vivo) propose that carrier switching back and forth between UL carrier and SRS carrier constitutes a new event which needs to be defined. 
· The gap between any two consecutive PUSCH transmission of PUSCH repetition type A, or PUSCH repetition type B, or TB processing over multiple slots, and when there is a SRS carrier switching according to Clause 6.2.1.3.
· The gap between any two consecutive PUCCH transmission of PUCCH repetition, and when there is a SRS carrier switching according to Clause 6.2.1.3.
· Huawei: It is not expected to introduce additional RAN1 specification impact for applying DMRS bundle to DL CA with “additional” UL carrier configured with SRS only. If DMRS bundling for DL CA with “additional” UL carrier configured with SRS only is supported, within a DMRS bundling duration on one carrier, it is not expected that any SRS transmission occurs on other carriers.
· China Telecom proposes to make a down selection of the following options for DL CA with SRS carrier switching:
· Option 1: Define a new event for DMRS bundling for DL CA with SRS carrier switching.
· Option 2: No additional RAN1 specification impact. UE is not expected to have SRS carrier switching within the DMRS bundling duration.
· Option 3: DMRS bundling is not supported for DL CA with SRS carrier switching.

Based on companies’ views, there are following options to handle the case ‘carrier switching back and forth between UL carrier and SRS carrier’ for DL CA with “additional” UL carrier configured with SRS only.
· Option 1: Carrier switching back and forth between UL carrier and SRS carrier constitutes an event.
· Option 1-1: It is covered by the existing event in current specifications, i.e. 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.
· Option 1-2: It is covered by the existing event in current specifications, i.e. 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.
· Option 1-3: A new event needs to be defined.
· Option 2: UE is not expected to have SRS carrier switching within the DMRS bundling duration.
· Option 3: DMRS bundling is not supported for DL CA with SRS carrier switching.
Issue #1-2: FR1 inter-band UL CA
RAN4 discussed whether applying DMRS bundle to FR1 inter-band UL CA would have any RAN1 spec impacts, and would appreciate RAN1 feedback before making further decision:
	Considering FR1 inter-band UL CA with DMRS bundling with following conditions:
· [bookmark: _Hlk111542075]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.
· [bookmark: _Hlk111549961]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?



Huawei proposes that DMRS bundling for FR1 inter-band UL CA should not be supported.
MediaTek proposes to reply RAN4 that there is the RAN1 spec impact for support FR1 inter-band UL CA case. Considering the frozen of R17, it is not recommended to study and support FR1 inter-band UL CA case due to the RAN1 spec impact and the unclear use case for DMRS bundling.
Samsung proposes that RAN1 to decide whether to support UL CA for DM-RS bundling and, if needed, finalize corresponding signaling in UE features AI, and then inform RAN4. 
CMCC proposes that the interdependent for carriers with DMRS bundling enabled in CA/DC/SUL scenario need more discussion. Detailed companies’ views on each bullet are summarized as follows:
For overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier
· Ericsson: There is no constraint on behavior defined for DMRS bundling where UL transmissions on multiple carriers can overlap in the current RAN1 specifications. Adding new behavior, such as a new DMRS bundling event for where transmissions overlap on different carriers is not within the scope of Rel-17 RAN1 maintenance. Given that it is not clear whether all UEs must have single UL transmission at all times, the network would not know how many UL carriers it can schedule a UE in DMRS bundling operation.  Therefore, this should be clarified in UE capabilities. In our view, it is not desirable to add more UE capabilities to DMRS bundling at this stage, and think the basic UE capability 30-4 should be amended if RAN4 identifies that Rel-17 UEs require single UL scheduling.
· ZTE: Overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier constitute an event. And it is covered by an event in current specifications: “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.”
· Companies (Spreadtrum, Intel, vivo) propose that if overlapping transmissions of PUSCH, PUCCH, and/or SRS are erroneously scheduled/configured by the gNB on more than one carrier, an event is constituted.
· Spreadtrum provides the event description as:
· For any PUSCH transmission of PUSCH repetition type A, or PUSCH repetition type B, or TB processing over multiple slots, and when an overlapping transmission of PUSCH, PUCCH and or SRS on another at least one carrier.
· For any PUCCH transmission of PUCCH repetition, and when an overlapping transmission of PUSCH and or SRS on another at least one carrier.
· Apple: UE doesn’t expect overlapping transmission of PUSCH, PUCCH, SRS in DMRS bundling duration.
For single TAG
· Ericsson: RAN1 specifications do not limit the number of TAGs supported by DMRS bundling. RAN1 should ask RAN4 to consider if the Rel-17 UE capability for DMRS bundling should reflect that the UE supports only one TAG for FR1 UL inter-band CA with DMRS bundling operation.
· vivo: Single TAG requirement if agreed can be captured either in RAN2 or RAN1 or RAN4.
For switching back and forth between two carriers
· Ericsson: There is no constraint on behavior defined in RAN1 for DMRS bundling and UL transmissions on multiple carriers. However, switching among carriers may introduce a gap in transmissions on a carrier. A DMRS bundling event is defined for where there is a gap of less than 13 symbols (according to UE capability), and so even short gaps from carrier switching are supported by current RAN1 specifications.
· ZTE proposes that there is no RAN1 spec impact.
· Companies (Intel, Spreadtrum) propose that carrier switching back and forth between two carriers constitutes a new event which needs to be defined. 
· Spreadtrum provides the event description as follows:
· The gap between any two consecutive PUSCH transmission of PUSCH repetition type A, or PUSCH repetition type B, or TB processing over multiple slots, and when there is an uplink switching according to Clause 6.1.6.
· The gap between any two consecutive PUCCH transmission of PUCCH repetition, and when there is a an uplink switching according to Clause 6.1.6.
· China Telecom proposes to make a down selection of the following options for UEs configured with FR1 inter-band UL CA and UL Tx switching, if uplinkTxSwitchingOption is set to ‘switchedUL’:
· Option 1: Define a new event for switching back and forth between two carriers within the DMRS bundling duration.
· Option 2: No additional RAN1 specification impact. UE is not expected to have switching back and forth between two carriers within the DMRS bundling duration.
China Telecom proposes to make a down selection of the following options for UEs configured with FR1 inter-band UL CA or FR1 inter-band UL CA and UL Tx switching, if uplinkTxSwitchingOption is set to ‘dualUL’:
· Option 1: Define a new event for overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier; and define a new event for switching back and forth between two carriers within the DMRS bundling duration.
· Option 2: No additional RAN1 specification impact. UE is not expected to have overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier, and UE is not expected to have switching back and forth between two carriers within the DMRS bundling duration.
For number of bands configured with DMRS bundling
· Companies (Apple, CMCC, Spreadtrum, ZTE, China Telecom) propose that only one band can be configured with DMRS bundling.
· Companies (Ericsson, Qualcomm) propose that more than one band can be configured with DMRS bundling at a time.
Overall Summary
Based on companies’ views, there are following options to handle the case ‘overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier’ for FR1 inter-band UL CA.
· Option 1: Overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier constitutes an event.
· Option 1-1: It is covered by the existing event in current specifications
· 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].
· 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.
· Option 1-2: A new event needs to be defined.
· Option 2: UE is not expected to have overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier.
· Option 3: Ask RAN4 to decide whether Rel-17 UE capability 30-4 should reflect that the UE only supports scheduling on uplink carrier at a time with DMRS bundling.

Based on companies’ contributions, there are following options to handle the case ‘carrier switching back and forth between two carriers’ for FR1 inter-band UL CA.
· Option 1: Switching back and forth between two carriers within the DMRS bundling duration constitutes an event.
· Option 1-1: Define a new event for switching back and forth between two carriers within the DMRS bundling duration.
· Option 1-2: Events for gaps less than 13 symbols long can be supported according to UE capability.
· Option 2: UE is not expected to switch back and forth between two carriers within the DMRS bundling duration.

Spreadtrum [R1-2205971] proposes the following TP to define new events related for DMRS bundling for CA/DC/SUL.
	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>
-	The gap between any two consecutive PUSCH transmission of PUSCH repetition type A, or PUSCH repetition type B, or TB processing over multiple slots, and when there is a SRS carrier switching according to Clause 6.2.1.3
-	The gap between any two consecutive PUCCH transmission of PUCCH repetition, and when there is a SRS carrier switching according to Clause 6.2.1.3
-	For any PUSCH transmission of PUSCH repetition type A, or PUSCH repetition type B, or TB processing over multiple slots, and when an overlapping transmission of PUSCH, PUCCH and or SRS on another at least one carrier
-	For any PUCCH transmission of PUCCH repetition, and when an overlapping transmission of PUSCH and or SRS on another at least one carrier
-	The gap between any two consecutive PUSCH transmission of PUSCH repetition type A, or PUSCH repetition type B, or TB processing over multiple slots, and when there is an uplink switching according to Clause 6.1.6
-	The gap between any two consecutive PUCCH transmission of PUCCH repetition, and when there is a an uplink switching according to Clause 6.1.6
<Unchanged parts are omitted>



Issue #1-3: SUL
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.



Detailed companies’ views on each bullet are summarized as follows:
For number of bands configured with DMRS bundling
· Companies (Apple, CMCC, ZTE, China Telecom) propose that only one band can be configured with DMRS bundling.
· Companies (Ericsson) propose that more than one band can be configured with DMRS bundling at a time.
For switching back and forth between two carriers
· Huawei [R1-2205778] points out that:
· For Rel-15 SUL, there is no UE Tx sharing between SUL and NUL. Therefore, neither phase nor power consistency on SUL/NUL is impacted by any transmission on the other UL carrier. No additional spec impact is needed for Rel-15 SUL.
· For Rel-16 UL Tx switching with SUL, there is UE Tx sharing between SUL and NUL, the phase continuity on one carrier may be violated by a Tx switching to the other carrier. Please note that such potential break of phase continuity cannot be caused by a Tx switching for PUSCH/PUCCH transmission on the other carrier because the PUSCH/PUCCH operations on NUL and SUL band are within the same serving cell where out-of-order PUSCH/PUCCH scheduling is not allowed since Rel-15, i.e. a PUSCH/PUCCH transmission with/without repetition on one carrier cannot be scheduled to be overlapped in time with the other PUSCH/PUCCH with repetition on the other carrier within the same serving cell.
· China Telecom proposes to make a down selection of the following options for SUL:
· Option 1: Define a new event for switching back and forth between SUL and NUL carriers within the DMRS bundling duration.
· Option 2: No additional RAN1 specification impact. UE is not expected to have switching back and forth between SUL and NUL carriers within the bundling duration.
· Apple proposes that if UE is configured with SUL and DMRS bundling, UE doesn’t expect switching to another carrier in the DMRS bundling duration.
· Ericsson: Similar to UL CA, there is no constraint on behavior defined in RAN1 for DMRS bundling and UL transmissions on multiple SUL carriers. However, as discussed above for SRS carrier switching, if there is a large enough gap in transmission on a carrier caused by switching, phase continuity is not maintained according to current specifications. Therefore, the current RAN1 specs may support some cases where switching between SUL and NUL carriers is used consistent with the bullet above, but not necessarily all cases.
· vivo proposes that carrier switching back and forth between SUL and NUL carriers constitutes a new event which needs to be defined. 
· ZTE thinks that there is no RAN1 spec impact. 
· MediaTek proposes that if only one band can be configured with DMRS bundling at a time and there is no carrier switching between SUL and NUL carriers, the DMRS bundling can be applied without RAN1 spec impact.

Based on the above summary, there are following options to handle the case ‘carrier switching back and forth between SUL and NUL carriers’ for SUL.
· Option 0: Switching back and forth between two carriers within the DMRS bundling duration is not allowed in current RAN1 specification.
· Option 1: Switching back and forth between two carriers within the DMRS bundling duration constitutes an event.
· Option 1-1: Define a new event for switching back and forth between two carriers within the DMRS bundling duration.
· Option 1-2: Events for gaps less than 13 symbols long can be supported according to UE capability.
· Option 2: UE is not expected to switch back and forth between SUL and NUL carriers within the bundling duration.
Issue #2: UE UL Tx power adaptation
UE UL Tx power adaptation may happen due to the following reasons:
· Due to changes in pathloss: according to TS38.213 section 7.1.1 and 7.2.1, the UE can update open loop power control in any PUSCH or PUCCH transmission occasion according to its pathloss estimation implementation.
· Due to changes in P-MPR: TS38.101 allows the usage of P-MPR to ensure that the UE can comply with SAR requirements, e.g. based on proximity detection mechanisms the UE may autonomously adjust the Tx power.
Besides, MediaTek identifies that PUSCH repetitions multiplexing w/wo UCI may also cause the power changes of the PUSCH transmission. However, this can be known by the BS so that UE can adapt the power according to clause 7.1 of TS 38.214 without any restriction on UE behaviour.
Based on the LS in [5], RAN4 asks if RAN1 specs limit the UE modifying its Tx power during DMRS bundling. RAN4 points out that 38.214 v17.1.0 section 6.1.7 states “The UE shall maintain power consistency and phase continuity within an actual TDW…”.
	RAN4 would therefore appreciate feedback from RAN1 on whether the text in TS 38.214 section 6.1.7 prevents the UE from modifying its Tx power when necessary, i.e. prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1, or prevents the UE from adapting P-MPR, during transmission of a DMRS bundle. We ask this because further alignment of understanding between RAN1 and RAN4 may be needed.



Companies’ views are summarized as follows:
· Companies (ZTE, Qualcomm, Huawei, MediaTek, Apple, Samsung) agree that the text in TS 38.214 section 6.1.7 prevents the UE from modifying its Tx power within an actual TDW, i.e., prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1, or prevents the UE from adapting P-MPR, within an actual TDW.
· Companies (Intel, CMCC) propose that when UE modifies Tx power during a nominal TDW, this can be treated as an event which causes power consistency and phase continuity not to be maintained for PUSCH and PUCCH repetitions.
· Ericsson: Our understanding is that changes in Tx power that do not impact bundling performance would not violate power consistency. Therefore, the RAN1 specs on their own do not strictly enforce a fixed power over an actual TDW, but rather allow for some tolerance for power changes such that phase continuity can be maintained. Inform RAN4 that RAN1 specs only enforce power consistency, such that small enough changes in Tx power that do not preclude phase continuity are allowed. RAN1 foresee no impact from power consistency constraints on open loop power control nor P-MPR.
· vivo: RAN1 confirms that the TX power adaptation is not expected by UE unless the events, as defined in section 6.1.7 of 38.214 v17.2.0, occur during transmission of a DMRS bundle.
· NTT DOCOMO proposes to discuss the scenario where UE needs to update Tx power due to the regulation or RAN4 requirements, and the solution to meet them with DMRS bundling.
· Apple propose to update Section 6.1.7 of TS 38.214 as “The UE should maintain power consistency and phase continuity within an actual TDW…”.
· MediaTek proposes the UE shall change the power when necessary as described in clause 7.1 and 7.2 of [6, TS 38.213].
In [R1-2206802], Samsung proposes a draft CR due to the following reasons:
· UE behavior for DM-RS bundling is specified in TS 38.214 as “The UE shall maintain power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition…”  In order to maintain a same power, the UE does not apply UL TPC procedures described in clause 7 of TS 38.213 to update the transmit power during the time domain window. This needs to be added in the specifications otherwise the UE is expected to follow the procedures in TS 38.213.
	[bookmark: _Toc29673149][bookmark: _Toc11352096][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc106695601][bookmark: _Toc20317986][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc27299884]6.1.7	Resource allocation in time domain
<Unchanged parts are 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.
The UE maintains same power 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 within the actual TDW, and does not apply UL TPC procedures described in clause 7 of TS 38.213 to update the transmit power after a first slot or a first repetition for PUSCH repetition type B within the actual TDW.
<Unchanged parts are omitted>



In [R1-2206889], CMCC proposes that power adjustment should be regard as an event, so that UE and gNB can have a common understanding about the actual TDW when it happened, and the following draft CR is proposed.
	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 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]. 
For any two consecutive PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, and when a PUSCH resource used for repetitions of a PUSCH transmission by a UE includes first and second sets of power control parameters, as described in [10, TS 38.321] and in clause 7.1.1 of [6, TS 38.213], different power control parameters are used for the two PUSCH transmissions of PUSCH repetition, according to Clause 6.1.2.3. 
<Unchanged parts are omitted>



In [R1-2206852], MediaTek proposes a draft CR due to the following reason:
· As identified in RAN4 LS R1-2205715, the text in TS 38.214 section 6.1.7 prevents the UE from modifying its Tx power when necessary, i.e. prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1, or prevents the UE from adapting P-MPR, during transmission of a DMRS bundle. So there is collision between TS 38.213 and TS 38.214 for UE behavior for DMRS bundling.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
<Unchanged parts are omitted>
The UE shall change the power when necessary as described in clause 7.1 and 7.2 of [6, TS 38.213]. The UE shall 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 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.
<Unchanged parts are omitted>



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.
Based on the contributions in RAN1 #110, three options are proposed by companies to deal with group common TPC commands as follows: 
· 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.

In [R1-2206558], Intel proposes a draft CR due to the following reasons:
· When DMRS bundling is configured and employed for PUSCH repetitions, for UEs in coverage enhancement mode, it is expected that UE would apply maximum transmit power for the transmission of PUSCH repetitions. In this case, power control accumulation mechanism may not be necessary for DMRS bundling. 
· Further, for DMRS bundling, if gNB realizes that a transmit power adjustment is essential for coverage enhancement of uplink transmission, it may be more desirable to treat this as an event so that UE can react quickly and dynamically adjust the transmit power as early as possible. Hence, action of group common TPC commands should be considered as an event for DMRS bundling.
	[bookmark: _Toc106695657][bookmark: _Toc36645567][bookmark: _Toc45810612][bookmark: _Toc29673344][bookmark: _Toc29673203][bookmark: _Toc29674337][bookmark: _Toc20318032][bookmark: _Toc27299930][bookmark: _Toc11352142]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>
-	Transmit power adjustment in response to a TPC command in DCI format 2_2 according to Clause 7.1 and 7.2 of [6, TS 38.213].
<Unchanged parts are omitted



In [R1-2207159], Ericsson proposes a draft CR due to the following reasons:
· If a DCI format 2_2 power control command changes the power during a DMRS bundling time domain window, the UE should not be required to maintain phase continuity and consistency. However, this is missing from the specification, since it is not clear that a TPC command causes the UE to not maintain power consistency.
	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>



Nokia proposes that UE ignores group common TPC commands with format 2_2 that would take effect during the actual TDWs.
In [R1-2207103], Nokia proposes the following draft CR to define UE behavior in terms of UE power control for PUCCH in case of DMRS bundling.
	[bookmark: _Toc20311560][bookmark: _Toc106629410][bookmark: _Toc36498144][bookmark: _Toc26719385][bookmark: _Toc45699170][bookmark: _Toc12021448][bookmark: _Toc29899533][bookmark: _Toc29894816][bookmark: _Toc29917270][bookmark: _Toc29899115]7.2.1	UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
<Unchanged parts are omitted>
·  is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of primary cell  and PUCCH transmission occasion , where 
<Unchanged parts are omitted>
·  is the PUCCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUCCH transmission occasion , when the UE is provided PUCCH-DMRS-Bundling = ‘enabled’ and PUCCH transmission occasion  is not the first PUCCH transmission occasion within the first nominal time domain window, where the time domain window is determined as described in [6, TS 38.214].
<Unchanged parts are omitted>



In [R1-2207103], Nokia proposes the following draft CR to define UE behavior in terms of UE power control for PUSCH in case of DMRS bundling.
	7.1.1	UE behaviour
If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
<Unchanged parts are omitted>
-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion [image: ] if the UE is provided tpc-Accumulation, where
-	 absolute values are given in Table 7.1.1-1 
·  is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion , when the UE is provided PUSCH-DMRS-Bundling = ‘enabled’ and PUSCH transmission occasion  is not the first PUSCH transmission occasion within the first nominal time domain window, where the time domain window is determined as described in [6, TS 38.214].
<Unchanged parts are omitted>



Issue #4: Clarification on UE behavior of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW
In past RAN1 meetings [6][7][8], 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.


     
Fig.1 Illustration of case 1                      Fig.2 Illustration of case 2
Based on the contributions, companies (China Telecom, vivo, Nokia, NSB, CMCC, Intel) propose to make a conclusion for UE not capable of restarting DM-RS bundling. Details are summarized as follows:
	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.
Support: China Telecom, vivo, Nokia, NSB, Intel, CMCC, OPPO
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the triggered semi-static event.
Support: China Telecom, vivo, Nokia, NSB, CMCC, OPPO
· Note: No specification impact is expected.
Support: China Telecom, vivo, Nokia, NSB, Intel
CMCC proposes that the specification could be updated to clarify this dynamic and semi-static event issue.



OPPO [R1-2206301] proposes the following draft CR.
	[bookmark: _Toc29894869][bookmark: _Toc106629462][bookmark: _Toc29899586][bookmark: _Toc45699217][bookmark: _Toc29917315][bookmark: _Toc29899168][bookmark: _Toc36498189]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 shall always restart DMRS bundling after a semi-static event, regardless of whether there is a previous dynamic event within the nominal TDW or a dynamic event overlapping the semi-static event.
<Unchanged parts are omitted>



NTT DOCOMO [R1- 2207385] 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.

For the UE behavior on restarting DMRS bundling after a dynamic or semi-static event, the latest proposal discussed in RAN1 #109-e is shown below [8]. Based on the contribution to RAN1 #110, Qualcomm and Panasonic can live with/support the proposal.
	· 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. In case a dynamic event occurs 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.
· 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.



ZTE [R1-2205954] proposes to make some clarification based on the above proposal as 
	The following modification should be supported on top of the latest proposal in the last meeting. 
· 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.



Based on the above modified proposal, ZTE [R1-2205955] propose the following draft CR.
	[bookmark: _Toc106695680]6.1.7 UE procedure for determining time domain windows for bundling DM-RS
[bookmark: _Toc20317982][bookmark: _Toc44515882][bookmark: _Toc83290987][bookmark: _Toc27299880][bookmark: _Toc36117390][bookmark: _Toc11352092]<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 following semi-static events if there is no any other event triggered by DCI other than frequency hopping or MAC-CE before or overlapping with these semi-static events within the same nominal TDW. Otherwise, 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 the following semi-static events if a UE reports [Window-Restart-Cap1].
-	Frequency hopping, or
-	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
-	the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or
-	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 capabilityif the UE indicates the [Window-Restart-Cap2]. 
<Unchanged parts are omitted>



Ericsson [R1-2207588] proposes to down-select 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), or 
· Option 3: Update UE capability as in FL proposal 3-v5 from RAN1#109 (third preference)
Issue #5: m-TRPs mapping with DMRS bundling
In [R1-2207102], Nokia 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.
In [R1-2207106], Nokia 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.
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<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:
-	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>


In [R1-2207107], Nokia 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.
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<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>



Issue #6: Editorial issue on “power control parameters” in TS 38.214
Huawei [R1-2205806] and Panasonic [R1-2206862] propose to modify “power control parameters” as “power control higher layer parameters.” and propose the following draft CR. Reason for change is listed as follows: As asked in RAN4 LS R1-2205715, the wording “power control parameters” can be misinterpreted to include RAN4 power control parameters, e.g. Pcmax,c, MPR, A-MPR. It should be clarified.
	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 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 higher layer 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 higher layer parameters are used for the two PUCCH transmissions of PUCCH repetition, according to Clause 9.2.6 of [6, TS 38.213]. 
<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 higher layer parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. 
<Unchanged parts are omitted>


 
3. Discussion (1st round)
Issue #1: CA/SUL for DMRS bundling
Issue #1-1: DL CA with SRS carrier switching
FL comments: As summarized in section 2, some companies think SRS carrier switching within the DMRS bundling duration constitutes an event and it is covered by the existing events. Companies are encouraged to check the summary in section 2 and provide the comments on the following options, especially option 1-1 and option 1-2.
· Option 1: For DL CA with SRS carrier switching, SRS carrier switching within the DMRS bundling duration constitutes an event.
· Option 1-1: No new event. It is covered by the existing event: 
· 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.
· Option 1-2: No new event. It is covered by the existing event: 
· 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.
· Option 1-3: Define a new event for DL CA with SRS carrier switching within the DMRS bundling duration.
· Option 2: UE is not expected to have SRS carrier switching within the DMRS bundling duration.
· Option 3: DMRS bundling is not supported for DL CA with SRS carrier switching.

	Company
	Comments

	Panasonic 
	In RAN4, it has agreed to define requirements for the following additional radio configurations for Rel-17 DMRS bundling as follows [R1-2205715]
· “FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a “single” uplink band configured, meaning no switching to transmit SRS on another carrier.”
With these agreements, we think only one band can be configured with DMRS bundling at a time.
Regarding the case of “for carrier switching back and forth between UL carrier and SRS carrier”, we think it is covered by the existing event (no new event). Based on the RAN4 reply, the gap can be more than 11 symbols and SRS is sent between two consecutive PUSCH transmissions. Therefore, there is no need to distinguish option 1-1 or option 1-2 as the case is covered by either of them.

	Nokia/NSB
	From our understanding, if there is any SRS transmission in between two PUSCH/PUCCH transmissions, the SRS transmission is regarded as “other uplink transmissions” and constitutes an event, regardless of whether there is carrier switching or not. Therefore, we prefer not to introduce any new event for this case. We also share similar view as Panasonic that we can merge Option 1-1 and Option 1-2.

	Apple
	For SRS carrier switching, DCI format 2_3 could trigger SRS transmission for multiple CCs. The timing of first SRS transmission is determined by DCI, other SRS transmission timing is determined after or at the same time of the first SRS transmission. If SRS carrier switching is considered as an event, it needs to be clarified it’s dynamic event or semi-static event.

	vivo
	For carrier switching back and forth between UL carrier and SRS carrier case, we agree that a gap larger than 13 symbols will be generated and RAN1 can conclude no RAN1 impact will be introduced in this case. 

	Intel
	We share similar view as other companies that SRS carrier switching is covered by existing event, either Option 1-1 or Option 1-2 depending on the gap between two PUSCH/PUCCH repetitions. 

	QC
	Option 1. Don’t think any additional considerations are required. Its already captured in the spec.

	ZTE
	No new event. It is covered by the existing event as commented by companies. 
Based on current spec, it is a dynamic event if it is triggered by DCI and this has no additional spec impact. 

	Ericsson
	Since SRS carrier switching causes a gap, existing specifications support SRS carrier switching, so we agree with options 1-1 and 1-2 in principle. Agree with Nokia and Panasonic that options 1-1 and 1-2 can be merged.

	Huawei, HiSilicon
	Regarding the text for the events below, we feel they are only applicable to a serving cell rather than multiple serving cells (CA/DC). It is the legacy how RAN1 spec is structured, i.e. unless especially stated, the text in RAN1 spec is only the UE behaviour within a serving cell.
S6.17 of TS38.214
-	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.
Additionally, if the second bullet above is misinterpreted as an event for multiple serving cells by arguing that the “other uplink transmissions” can be on the other cell, then the two consecutive PUSCH transmissions in the first bullet would be interpreted in the same way that any two PUSCH transmissions on any two UL carriers must trigger an event, which is surely not expected in its corresponding agreement.
For any discussion on the above text, including option 1-1 and 1-2, we suggest to align companies’ view on how RAN1 spec is structured first.
We don’t feel it is good practice to introduce a new event for the new scenario of multiple serving cells at this late CR maintenance stage.

	CMCC
	Support option 1.

	CATT
	Agree that this should already be covered. Fine with Option 1-1 and 1-2, or a merged form of them.

	Samsung
	Option 1 is already specified. If the corresponding condition occur in DL CA scenario (or in another scenario), this constitutes an event.  

	Spreadtrum
	[bookmark: OLE_LINK1]We have a same understanding as Huawei that existing specifications are only for the transmissions on a serving cell. If these statements are extended to cover SRS carrier switching, we propose to have a conclusion for clarification. 

	NTT DOCOMO
	Support Option1-1. The current specification already covers SRS carrier switching within DMRS bundling duration, because SRS is included in other uplink transmission in the following text.
“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.”

	OPPO
	Support option 1.
Share similar view as other companies that SRS carrier switching is covered by existing event. It is no need to introduce a new event.



Issue #1-2: FR1 inter-band UL CA
FL comments: Companies are encouraged provide comments whether DMRS bundling is supported for FR1 inter-band UL CA. This issue may depend on handling of overlapping transmissions and switching back and forth between two carriers.
· Option 1: DMRS bundling is supported for FR1 inter-band UL CA.
· Option 2: DMRS bundling is NOT supported for FR1 inter-band UL CA.

	Company
	Comments

	Panasonic 
	We support Option 2 because (i) RAN4 agreed DMRS bundling is applied only one uplink carrier transmission, and (ii) inter-band UL CA can be applied for a scenario of good channel condition only, however, a motivation of DMRS bundling is to target to coverage limited scenario. 

	Nokia/NSB
	We are open to discuss further this matter, even though we think that current spec does not need to be changed, regardless of the possible outcome of the discussion; having said this, we are not sure this discussion should occur in this session (it seems more a UE capability type of discussion). 

	Apple
	We support Option 2. We don’t see the use case to support DMRS bundling for UL CA. DMRS bundling limits the modulation order upto QPSK, there is no benefit to configured with CA for a coverage limit UE.  

	vivo
	For any carrier switching back and forth between two carriers in CA or SUL case, the gap could be less than 11 symbols, therefore the gap event will not be triggered. 
As for the following event mentioned by ZTE, we are assuming the “other uplink transmissions” mentioned in the bullet means the UL transmissions in the same carrier as the PUSCH repetition. If all other companies think they also include the UL transmissions on the other carrier, we are also fine to tell RAN4 that no RAN1 impacts is needed. Otherwise, RAN1 impact is needed.
	· 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.




	Intel
	We tend to think Option 2 can be considered given that it is for coverage limited scenario. DMRS bundling is not likely to be supported in UL CA case. 

	QC
	We are open to supporting DMRS bundling for inter-band CA at least for scenarios where there is no RAN1 spec impact. Scenarios where scheduling/transmissions are expected on only one of the multiple carriers is one option that RAN4 has identified. 

	ZTE
	Option 1. We don’t see any issue to support for FR1 inter-band UL CA as discussed below. 
We also share with Nokia that we may no need to discuss this issue here. 
@Panasonic@Apple@Intel, Inter-band UL CA could be actually very useful in coverage limited scenario, e.g., via Tx switching. In addition, Rel-17 CE WI is to enhance the coverage for a certain uplink date rate which might be in a CA scenario. 

	Ericsson
	Option 1. Current RAN1 specifications do not constrain UL CA, and so it is supported in that sense. We agree that any needed changes should be addressed by UE capability.

	Huawei, HiSilicon
	We are OK with Option 2. Also OK with the following proposal.
Proposal:
Option 3: No additional RAN1 spec impact specific to DMRS bundling for UL-CA is allowed. 

	CMCC
	Fine with option1 since no spec impact is expected.

	CATT
	We tend to agree on Option 1. However, like Nokia, ZTE, HW and CMCC, we feel that no additional RAN1 spec impact is needed, regardless inter-band UL-CA is allowed or not.

	Samsung
	Our preference is Option 2. As discussed during Rel-17, FR1 inter-band UL CA is not a target scenario for coverage enhancement features.

	Spreadtrum
	We have a same understanding as vivo that existing specifications are only for the transmissions on a serving cell. If these statements are extended to cover UL Tx switching, we propose to have a conclusion for clarification.

	OPPO
	Support option 2. Prefer no additional RAN1 spec impact specific to DMRS bundling.



Overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier
FL comments: As summarized in section 2, some companies think overlapping transmissions constitutes an event, which is covered by the existing events, while some companies think the events in current specifications are per carrier basis. Companies are encouraged to check the summary in section 2 and provide the comments on the following options.
· Option 1: Overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier constitutes an event.
· Option 1-1: No new event. It is covered by the existing events:
· 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].
· 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.
· Option 1-2: Define a new event for overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier.
· Option 2: UE is not expected to have overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier.
· Option 3: Ask RAN4 to decide whether Rel-17 UE capability 30-4 should reflect that the UE only supports scheduling on uplink carrier at a time with DMRS bundling.

	Company
	Comments

	Panasonic
	We support Option 1-1.

	Nokia/NSB
	From our understanding, there is no evidence in the specification that events might be band specific hence we share the view expressed by others already that any overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier constitutes an event, which is already covered in current specification. For this reason, we believe that no spec impact would be necessary. 

	Apple
	We suppose this question is assuming the UL CA is supported, and one CC is configured with DMRS bundling, then there could be overlapping transmission. 
First, we don’t think there is use case to configured UL CA for coverage limited UE. Second, even UL CA is supported and one CC is configured with DMRS bundling,  Opoiton2 should be supported.

	vivo
	Not specification change is preferred. In our view the original intention of defining the events mentioned in option 1-1 is for TDW determination in single carrier case only, although they can cover CA case as well.
Note that we assume the overlapping mentioned here is what is mentioned in the LS from RAN4 in below bullet, i.e. the overlapping due to erroneously scheduling.
· 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. 

	Intel
	When RAN1 discussed the DMRS bundling, general understanding is that this is only for non-CA operation, where no parallel uplink channels/signals are transmitted in different carriers. Even when gNB schedules/configures parallel transmission of uplink channels/signals, we tend to agree with other companies that this is already covered as existing events. 

	QC
	Similar comment as other companies above. Transmissions in other carriers can be treated as events that break phase continuity and the current language in the spec already seems to cover this case.

	ZTE
	Option 1-1
The existing events can cover the concerned case, therefore Option 2/3 is unnecessary. 

	Ericsson
	Support Options 1-1 and 3.  
Option 1-1 points out that gaps and cancellation are supported already. If the concern is that power may be shared among carriers, that can be handled by the constraints RAN4 proposes. Any constraints RAN4 makes should be captured in UE capability, since the 38.21x specs will not reflect the constraints, which motivates Option 3 in our understanding.

	Huawei, HiSilicon
	As commented above, Option 1-1 is not correct and Option 1-2 is not acceptable at the late maintenance stage.
It is unclear why UL-CA is beneficial for a coverage-limited UE. We don’t prefer more RAN1 discussion for it before a clear motivation and benefit.

	CMCC
	Support option 1-1.

	CATT
	Agree with many comments above that additional spec change is not needed. Option 1-1 should be enough.

	Samsung
	Specifications for DM-RS bundling are written for single carrier operation, but they can apply to CA because the limitation to single carrier is not captured. When there is an overlap with another transmission in another carrier, the existing events can apply.

	Spreadtrum
	Same comments as before, the existing specifications are only for the transmissions on a serving cell. If these statements are extended to cover overlapping transmissions of PUSCH, PUCCH, and/or SRS on more than one carrier, we propose to have clarifications.

	NTT DOCOMO
	Support Option 1-1

	OPPO
	Support Option 1-1.



Switching back and forth between two carriers within the DMRS bundling duration
FL comments: Switching back and forth between two carriers within the DMRS bundling duration can be caused by SRS carrier switching or other uplink transmissions on the other carrier. For the former case, it is same as DL CA with SRS carrier switching. For the latter case, companies are encouraged to check the summary in section 2 and provide the comments on the following options.
· Option 1: Switching back and forth between two carriers within the DMRS bundling duration constitutes an event.
· Option 1-1: Define a new event for switching back and forth between two carriers within the DMRS bundling duration.
· Option 1-2: Events for gaps less than 13 symbols long can be supported according to UE capability.
· Option 2: UE is not expected to have switching back and forth between two carriers within the DMRS bundling duration.

	Company
	Comments

	Panasonic 
	Same comment as for Issue#1

	Nokia/NSB
	We do not support Option 2. We think specification is clear and we do not need the definition of new events.

	Apple
	Option 2 is supported. 

	vivo
	See our earlier comments for issue #1-2.

	Intel
	Option 1, but seems existing events can cover this case. 

	QC
	Same comment as above. Switching already treated as an event.

	ZTE
	Option 1, and covered by existing events. 
Note that, for a given transmission of PUSCH/PUCCH repetitions or TBoMS of the same TB, it cannot switch back and forth between two carriers if no other transmissions in between. This is, the carrier switching can only be caused by other transmissions and therefore covered by existing events as discussed above. 

	Ericsson
	Agree with Nokia. Existing events allow for gaps, and switching that causes those gaps is therefore supported. No changes to 38.21x are needed. RAN4 can conclude on whether switching back and forth between two carriers within the DMRS bundling duration is supported by Rel-17 UEs.

	Huawei, HiSilicon
	As commented before, not OK with Option 1-x.

	CATT
	We agreed that any switching other than FH should constitute an event. Following the same logic, Option 1 is natural at least from RAN1’s point of view.

	Samsung
	There is no need to define new events because existing events can be applied (as also commented before). But the main point (for all questions for Issue 1-x) remains -  whether or not to support operations with more than one carrier. 

	NTT DOCOMO
	Support Option 2.

	OPPO
	OK with Option 1. 



Number of bands configured with DMRS bundling
FL comments: Regarding the following question, from FL understanding, RAN4 is asking whether only one band can be configured with DMRS bundling.
· Can only one band can be configured with DMRS bundling at a time?
Companies are encouraged to answer the above question.

	Company
	Comments

	Panasonic 
	Yes.

	Nokia/NSB
	If the question is about the possibility to have the configuration, then the answer is yes. Conversely, if the question is asking whether this is the only possible configuration, then answer is no.

	Apple
	Yes.

	vivo
	This is not precluded by RAN1. It should be determined by RAN4 instead of RAN1 in our view.

	Intel
	Yes, 

	QC
	This is not precluded in the spec. UE can be configured for multiple bands, but scheduling may ensure that bundling is actively required on only one of the bands (as stated in RAN4 LS). 


	ZTE
	Similar view as Nokia. It is possible to have such configuration, while it is also possible to configure DMRS bundling in more than one band. 

	Ericsson
	Again, in our understanding there is no constraint in the RAN1 specs on CA configuration. RAN4 provided the proposed constraints on DMRS bundling in their LS, and they can decide if Rel-17 UEs require such a constraint for inter-band UL CA (in addition to DC and FR1+FR2 CA that they have already decided).  From our side, we wonder why if a single UL carrier is scheduled, there is a need to have DMRS bundling only on one carrier, but we think this should be resolved in RAN4 given that the debate is about UE implementation.

	CMCC
	Yes.

	CATT
	It is not precluded in RAN1 spec to ‘configure’ DMRS bundling for more than one carrier at a time. From RAN1’s view, the framework is not broken even if more than one carrier is ‘configured’ with DMRS bundling, although switching may break the TDW. 

	Samsung
	Yes.

	Spreadtrum
	Yes

	OPPO
	Yes



Single TAG
FL comments: Some companies think RAN1 should ask RAN4 to consider if the Rel-17 UE capability for DMRS bundling should reflect that the UE supports only one TAG for FR1 UL inter-band CA with DMRS bundling operation. Any comments on the following conclusion from RAN4?
· Only configuration of a single TAG is supported.

	Company
	Comments

	vivo
	This single TAG is not restricted by RAN1 spec., whether this restriction is necessary can be discussed in RAN4.

	QC
	Our understanding is that RAN4 has already concluded to only support the single TAG case.

	ZTE
	Agree with vivo that single TAG is not restricted by RAN1 spec.

	Ericsson
	The reason we propose to ask RAN4 to consider more on UE capability for multi-TAG is that if Rel-17 UEs do indeed need this constraint, it should be identified in UE capability.  RAN4 tests only a subset of what the UE is required to do by RAN1 specs, and so if tests only allow one TAG to be configure, the network can still assume that a UE capable of multiple TAGS can be configured with multiple TAGs and DMRS bundling. 



Issue #1-3: SUL
Switching back and forth between two carriers within the DMRS bundling duration
FL comments: Switching back and forth between two carriers within the DMRS bundling duration can be caused by SRS carrier switching or other uplink transmissions on the other carrier. For the former case, it is same as DL CA with SRS carrier switching. For the latter case, some companies think switching back and forth between two carriers within the DMRS bundling duration is not allowed for SUL in current RAN1 specification. Companies are encouraged to check the summary in section 2 and provide the comments on the following options, especially option 0.
· Option 0: Switching back and forth between two carriers within the DMRS bundling duration is not allowed in current RAN1 specification.
· Option 1: Switching back and forth between two carriers within the DMRS bundling duration constitutes an event.
· Option 1-1: Define a new event for switching back and forth between two carriers within the DMRS bundling duration.
· Option 1-2: Events for gaps less than 13 symbols long can be supported according to UE capability.
· Option 2: UE is not expected to have switching back and forth between two carriers within the DMRS bundling duration.

	Company
	Comments

	Panasonic 
	We support only one band can be configured with DMRS bundling.

	Nokia/NSB
	Option 1, but neither Option 1-1 nor Option 1-2 since events in specifications are carrier agnostic, so no new event is needed.

	Apple
	Option 2 is supported. If UE is scheduling on SUL, then UE has the coverage problem already. It’s not clear why UE switch to NUL. On contrary, it seems not reasonable to  configure DMRS bundling on NUL, due to the modulation order limitation.   

	vivo
	Same comment as we have for issue #1-2. Copied here as well.
For any carrier switching back and forth between two carriers in CA or SUL case, the gap could be less than 11 symbols, the gap event will not be triggered. For the following event, we are assuming the other uplink transmissions mentioned here are the transmissions in the same carrier as the PUSCH repetition. If the majority companies think they also include the UL transmissions on the other carrier, we are also fine to tell RAN4 that no RAN1 impacts is needed for any carrier switching back and forth between two carriers in CA or SUL case.
	· 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.




	Intel
	Option 1 but seems existing events can cover this case.

	QC
	Switching between carriers is considered an event irrespective of carrier type. We have not imposed any new restrictions on switching. We don’t see any impact to RAN1 spec.

	ZTE
	We are not quite sure about the difference between Option 0 and Option 2. 

	Ericsson
	This seems to be more of a RAN4 discussion.  We don’t see the need for new events, since we anyway have gaps defined.  If RAN4 need some constraints, they can decide that it should be captured in UE capability. RAN4 may also need to address things like switching times.  So our view from a RAN1 perspective is similar to option 1-2, but we’d prefer saying something more like:
· Option 1a: Switching back and forth between two carriers within the DMRS bundling duration may constitute an event.
· RAN4 can decide if Rel-17 UEs support such switching and therefore if UE feature 30-4 should be revised to reflect the support.


	Huawei, HiSilicon
	As analysed in our tdoc, the SUL case is much simpler than the UL CA case for the following reasons,
· No concurrent transmission is allowed between SUL and NUL carriers
· Out-of-order scheduling of PUSCH is not allowed within a serving cell. Since DMRS bundling is only applicable to a multiple-slot transmission, it is not allowed to schedule a transmission on the other carrier during the scheduled DMRS bundling.
· No need to have different granularity of UE capability from the single carrier case. Per-band UE capability for DMRS bundling is sufficient because of no concurrent transmission.
· For Rel-15 SUL, no Tx coupling between SUL and NUL, thus no impact on phase contiguity caused by the other carrier.
Therefore, we don’t see that a new event is necessary.

	CATT
	Option 1 but should already be covered by current spec. 

	Samsung
	What is decided in the question above for an UL carrier can apply to SUL, no need to discuss SUL separately.

	NTT DOCOMO
	Support Option 2.

	OPPO
	Support Option 1. No new event is needed.



Number of bands configured with DMRS bundling
FL comments: Regarding the following question, from FL understanding, RAN4 is asking whether only one band can be configured with DMRS bundling.
· Can only one band can be configured with DMRS bundling at a time?
Companies are encouraged to answer the above question.

	Company
	Comments

	Panasonic 
	This question is repeated. We support only one band can be configured with DMRS bundling.

	Nokia/NSB
	The question is repeated.

	vivo
	Repeated question.
It should be up to RAN4 to discuss on whether DMRS bundling on multiple bands should be allowed. RAN1 can confirm that this is not precluded by current RAN1 specification. If RAN4 decides to not support this, RAN1 should be notified.

	QC
	Please see previous answer.

	Huawei, HiSilicon
	No need additional restriction of configuration. As commented above, for Rel-15 SUL, no Tx coupling between SUL and NUL, thus no impact on phase contiguity caused by the other carrier. 

	Samsung
	Same as previous comments.



Issue #2: UE UL Tx power adaptation
FL comments: As summarized in section 2, UE UL Tx power adaptation may be caused by changes of pathloss or P-MPR. Some companies point out that RAN1 specs do not strictly enforce a fixed power over an actual TDW, but rather allow for some tolerance for power changes such that phase continuity can be maintained. Many companies think the text in TS 38.214 section 6.1.7 prevents the UE from modifying its Tx power within an actual TDW, i.e., prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1, or prevents the UE from adapting P-MPR, within an actual TDW. Some companies think it can be treated as an event. From FL understanding, since UE UL Tx power adaptation is caused by changes of pathloss or P-MPR, gNB is not aware of it, it cannot be treated as an event. Companies are encouraged to provide comments on the following options.
· Option 1: Inform RAN4 that RAN1 specs only enforce power consistency, such that small enough changes in Tx power that do not preclude phase continuity are allowed. RAN1 foresee no impact from power consistency constraints on open loop power control nor P-MPR.
· Option 2: Inform RAN4 that the text in TS 38.214 section 6.1.7 prevents the UE from modifying its Tx power within an actual TDW, i.e., prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1, or prevents the UE from adapting P-MPR, within an actual TDW.

	Company
	Comments

	Panasonic 
	Regarding the change of pathloss or P-MPR described by RAN4, the final decision should be left to RAN4 as how to urgently react the situation, especially P-MPR, is the expertise of RAN4. On the other hand, we think RAN1 can show the preference that to keep the Tx power within an actual TDW as the length of actual TDW is limited. 

	Nokia/NSB
	We share the same view with FL that UE UL Tx power adaptation caused by changes of pathloss or P-MPR cannot be treated as an event, otherwise it’s unclear to us how to align the determination of aTDWs between gNB and UE. 
Our understanding is aligned with Option 1, and we note that the term “power consistency” has been used for discussion in RAN1 and RAN4 since the beginning of the SI/WI, and we see no issue with the current RAN1 specification on this terminology. 

	Apple
	For the P-MPR, our understanding is, according to spec 38.101-1 as showing below, there is margin for implement P-MPR for UE DMRS bundling. Current RAN1 is too restrictive for UE implementation. Thus, Section 6.1.7 of TS 38.214 could be updated like “The UE shall maintain power consistency and phase continuity within an actual TDW, except the P-MPR adaption defined in TS38.101-1”.
“There is no change in UE transmission power level, and no change in the level of P-MPR applied by the UE.”

	vivo
	As is known, in last RAN1 meeting, we concluded that RAN1 has no consensus on confirming the working assumption on how UE would apply the TPC that would take into effect during a configured TDW. In our view, this means, no further discussions in RAN1 on this is expected and it should be up to network implementation to not transmit the TPC to the UE power during TDW, otherwise it would be an error case.
In our understanding, similar to TPC command conclusion, the other types of power changing being discussed here are not expected either during the TDW.

	Intel
	Our understanding is that the terminology “power consistency” used in RAN1 should refer to RAN4 spec. In this case, if small enough change in Tx power does not change phase continuity, then we do not see issue for this. 
We are okay with Option 1, but it is not clear to us “such that small enough changes in Tx power that do not preclude phase continuity are allowed”. It would be good to clarify this. 

	QC
	Can we go with a combined option as follows: 
Inform RAN4 that the text in TS 38.214 section 6.1.7 prevents the UE from modifying its Tx power within an actual TDW if power consistency requirements for DMRS bundling will be violated, i.e., prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1, or prevents the UE from adapting P-MPR, within an actual TDW if the changes exceed agreed tolerances to meet power consistency for DMRS bundling.

We don’t think changes to pathloss or P-MPR will always be small enough that power consistency is maintained. At times these changes will have to be postponed to the end of an actual TDW.

	ZTE
	Option 2. We are also ok with QC’s suggestion above. 
If the phase continuity is maintained while not the transmission power, it will also impact the performance of DMRS bundling. On the other hand, DMRS bundling is still applicable as long as it meets RAN4 defined tolerances for power consistency. 

	Ericsson
	Option 1 or a revision of QC’s proposal. As Nokia points out, ‘power consistency’ is used in the RAN1 specs. Agree with Panasonic that P-MPR is RAN4’s expertise.  That being said, P-MPR is related to regulatory requirements, and so it may be hard to preclude any change in P-MPR during a DMRS bundling window.  
Qualcomm’s proposal may be OK in spirit, but there are no tolerances for power consistency in the RAN4 specs, only phase continuity, since bundling performance was not particularly sensitive to power error.  I’m also not sure about the wording ‘actual TDW’ here, as RAN4 do not test window restart. The P-MPR wording may need a little work as well.

	Huawei, HiSilicon
	We don’t feel the following sentence is necessary, because it is too broad and not specific.
“prevents the UE from following TS 38.213 clause 7.1.1 and 7.2.1”
Suggest to combine the discussion of issue#6 here because it is the unclear RAN1 text in issue#6 that causes the LS question.

	CMCC
	We are ok with a combined option. More information about P-MPR from RAN4 is needed, for example, how urgent it is to take effect the power change.

	CATT
	We agree with FL and Nokia. UL Tx power adaptation caused by changes of pathloss or P-MPR is almost (if not totally) out of consideration during Rel-17 discussion. Option 1 (or with minor revision of wording) should be the right direction.

	Samsung
	Option 2. Power remains constant during the DMRS window. 

	NTT DOCOMO
	Support Option2.



FL comments: Some companies mention that PUSCH repetitions multiplexing w/wo UCI may also cause the power changes of the PUSCH transmission. Companies are encouraged to provide comments.
	Company
	Comments

	Panasonic 
	We think a UE shall maintain power consistency within an actual TDW even if PUSCH repetitions multiplexing w/wo UCI. 

	Nokia/NSB
	Agree with Panasonic. This is the meaning of current specification. 

	vivo
	Share similar view as Panasonic.

	Intel
	We discussed this issue before. In case of PUSCH repetitions multiplexing w/wo UCI, UE is expected to keep the same transmit power. 

	QC
	We have discussed this issue before and concluded that this would not have an impact.

	ZTE
	Agree with Intel and QC that this has been discussed before and concluded that UCI multiplexing would not impact UL power based on current spec. 

	Ericsson
	Same understanding as Panasonic and Nokia and also recall discussing this before.  

	CMCC
	Agree with the above companies.

	CATT
	Agree with companies above.

	Samsung
	Maintaining same power within an actual TDW applies independently of UCI multiplexing.



Issue #3: Group common TPC commands with format 2_2
FL comments: As summarized in section 2, a couple of options are proposed to handle group common TPC commands with format 2_2. Regarding option 1, from FL perspective, we have already discussed this option extensively in the past meetings. Therefore, I suggest to focus on option 2 and option 3. 
· 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.

	Company
	Comments

	Panasonic 
	We support Option 2.

	Nokia/NSB
	Our preference is aligned with Option 2. We proposed a wording for the CR but we can discuss any other wording which may capture Option 2 correctly.

	Apple
	In general we support option2, but “take effect during the actual TDWs” seems controversial. Option 2 could be updated like,
· Option 2: The UE ignores group common TPC commands with format 2_2 during the transmission with DMRS bundling.

	vivo
	As is known, in last RAN1 meeting, we concluded that RAN1 has no consensus on confirming the working assumption on how UE would apply the TPC that would take into effect during a configured TDW. 
In our view, this means, no further discussions in RAN1 on this is expected and it should be up to network implementation to not transmit the TPC to the UE power during TDW, otherwise it would be an error case. No specification change is needed.

	Intel
	We prefer Option 1. But if majority supports Option 2, we can leave with that. 
For Option 2, it may be more preferrable to reword the proposal as 
· Option 2: The UE is not expected to receive ignores group common TPC commands with format 2_2 that would take effect during the actual TDWs.

	QC
	We are okay to go with Option 2, however, note that a UE has to determine the timeline first before deciding whether to ignore or not. However, given that there is no consensus on the timeline for application of such a TPC command, it tends to create ambiguity at the gNB. The same goes for Option 3.

	ZTE
	Our understanding is this issue should not be reopened for any further discussion. 

	Ericsson
	While I believe ZTE is correct that the issue of the WA was not to be reopened, there are now other issues since the WA was not agreed.
We prefer option 3.  Our intention is to avoid revisiting the TPC timing debates, and so making TPC an event and identifying when windows start/end/restart seems difficult. 
Ignoring the TPC command as in Option 2 during the window makes it harder for the network to power up the UE when it is in poor channel conditions.  
Option 3 allows the network to power up the UE when needed.  Also, Option 3 uses the language ‘not expected to maintain power consistency’, which allows it to be clear that changes in power, at least by a group common TPC command, break consistency/continuity, which provides a little bit of definition of ‘power consistency’ in 38.214.

	CMCC
	Prefer Option2. 

	CATT
	Option 3 is our first preference, if Option 1 is precluded. Option 2 is too restrictive for the network scheduling. 

	Samsung
	This issue seemed to be concluded at the past meeting, so no need to rediscuss the same proposals/texts again.   

	OPPO
	OK with Option 2.



Issue #4: Clarification on UE behavior of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW
FL comments: Companies are encouraged to provide comments on the following options.
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.

	Company
	Comments

	Panasonic 
	We support Option 2 for a sake of progress.

	Nokia/NSB
	We support Option 1. 
As a matter of fact, we classify events into semi-static and dynamic events to ensure that implementation burden on the UE is not excessive in terms of handling the pipelining operations and events planning. Indeed, semi-static events allow the UE to plan all the corresponding actual TDW restart in advance w.r.t. the actual transmission, and more specifically at the time of the reception of the scheduling/activation command. 
In this context, agreeing on Option 2 would basically make semi-static events practically irrelevant for the feature, since only dynamic events would matter, and force the UE to change its initial planning (for restarting actual TDWs in response to semi-static events) whenever a dynamic event occur. This goes against the logic and rationale underlying what RAN1 has been doing so far when designing this feature and hinders the cost/benefit trade-off of this feature.
Further observations follow.
First, fragmentation into multiple sub-capabilities should be avoided for simplifying the testing and requirement definition and streamlining the feature. In our view, aiming at creating the most basic instance of the feature in this case, ignoring the obvious performance degradation that would come with this, is not the wisest course of action in RAN1, given the relevance of this feature in the context of Rel-17 coverage enhancements. 
Second, UE Cap 0 in Option 2 would force gNB to not schedule any dynamic event otherwise the whole JCE process will be stopped, and not resumed, regardless of the presence of semi-static events. This not only imposes scheduling constraint but also introduces different UE behaviours in the cell for the same feature due to different UE capabilities (currently 2 capabilities are already there). 
Finally, we prefer to discuss UE capability in UE capability session and not here. 

	Apple
	If a conclusion is really needed. Option 1 is preferred.

	vivo
	Support option 1 which is already covered by current spec.
We’re open to discuss whether a conclusion for option 1 is needed. No specification change is needed.

	Intel
	We prefer Option 1. In our view, the proposal of treating semi-static and dynamic event is mainly targeting for optimization, at least for some cases, e.g., when semi-static event overlaps with dynamic event. For a reasonable gNB implementation, this issue can be avoided by scheduler for DMRS bundling. In this case, it is still not clear to us why we need to introduce additional UE capability on the support of DMRS bundling for optimization, which would make also DMSR bundling feature fragmented and less practical. This would also lead to quite spec change in 214. 
We do not support Option 2. Further optimization or additional UE capability is not preferrable during the maintenance phase.    

	QC
	We want to emphasize that our read of the spec does not align with Option 1. We have made this comment several times in the past.
We support Option 2. We prefer to preserve UE Cap 0 behavior.

	ZTE
	Option 1 is our first preference. However, if the same situation happens as in the last RAN1 meeting, we can also accept Option 2. 

	Ericsson
	We think option 1 is difficult to agree to.  This has been debated for a number of meetings, and we think the spec says that phase continuity is broken (for the remainder of the TDW) immediately after a dynamic event for a UE that does not support dynamic events.  Given that there does not seem to be consensus on the spec support for this behavior, the safe implementation seems to be that these UEs will not maintain coherence in this scenario in case we can’t clarify the spec.
Our first preference would be to clarify the spec, as the FL has captured in the summary in for Issue#4.  Then given the continuing debate on clarifying 38.214, we expect this is not agreeable.
Then a second way can be to clarify UE feature 30-4g to say that it does not support restarting DMRS bundling after a dynamic event.  This is sufficient to us, since the loss in performance is not likely to be severe: combinations of dynamic and semi-static events are needed, they must affect relatively long time domain windows, and also must occur frequently enough to degrade performance.
We would prefer to avoid adding more UE capabilities.  UE capabilities should be well justified given their impact on network operation, interoperability testing, and the availability of features in network. Furthermore, defining UE capabilities because the spec is unclear is undesirable, and it is rather late in Rel-17 UE to define a new capability.
So we suggest a new Option, something like:
Clarify that Rel-17 UE capability 30-4g for DMRS bundling does not support restarting bundling after a dynamic event

	CMCC
	We support option 1.

	CATT
	We think it’d better not make things more complicated in maintenances phase. Our preference would be:
Option 1 = E///’s new option > Option 2.
Option 2 is acceptable reluctantly, if majority would like to go with it.

	Samsung
	Option 1. A conclusion is sufficient to close this issue.  

	NTT DOCOMO
	Support Option 1.

	OPPO
	Prefer Option 1.

	FL
	It seems further offline discussion would not be helpful. If we have online time in RAN1 #110, let’s discuss it online directly.



Issue #5: m-TRPs mapping with DMRS bundling
FL comments: Companies are encouraged to provide comments on the following proposal and the corresponding CR summarized in section 2.
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.

	Company
	Comments

	Panasonic 
	We are fine with the adaptation. 

	Nokia/NSB
	We support to adapt the mapping to better support JCE for PUSCH/PUCCH repetitions with m-TRP, given that JCE, repetitions and m-TRP are all beneficial for coverage enhancements. Indeed, JCE is a new feature and it is only natural to ensure that it can interoperate constructively with other existing features during maintenance phase.

	Appel
	According to our understanding, this proposal changes the repetition pattern defined for m-TRP, i.e., the repetition pattern 12, 11, 22. It’s not clear the relationship between N_TDW and TDW. 

	vivo
	Considering following events have already been defined in 6.1.7 of 38.214 and we do not think the CRs are necessary at this state.
-	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]. 


	Intel
	We do not prefer to introduce a new feature or optimization during the maintenance phase, although we understand the intention for performance improvement. Note that in case of sequential mapping of Tx beam, UE can still group 2 PUSCH/PUCCH repetitions for DMRS bundling.  

	QC
	We don’t see how the spec is broken without the proposed change. Since this is the maintenance phase, we prefer to focus only on issues where the spec is incomplete or unclear. 

	ZTE
	In our view, it is not proper to adopt new enhancements in maintenance phase. In addition, this may require joint discussion between MIMO and CE as we are not sure whether this would cause any problems for MTRP operation. 

	Ericsson
	Agree with other companies that the change is late for Rel-17.

	CATT
	We think this is an unnecessary enhancement.

	Samsung
	We prefer to keep the existing mapping. It is not clear that the new mapping would result in improved performance. Specs are already stable at this stage.

	NTT DOCOMO
	We think it is an optimization. It should not be discussed in the maintenance phase.

	FL
	The majority companies think it’s not proper to introduce a new feature or optimization during the maintenance phase. Then no further discussion on this issue.



Issue #6: Editorial issue on “power control parameters” in TS 38.214
FL comments: Companies are encouraged to provide comments on the CR summarized in section 2.
	Company
	Comments

	Panasonic
	We do support the CR. 

	Nokia/NSB
	Since TS 38.214 is using the same terminology (i.e., “power control parameters”) as TS 38.213, does it mean that we should also change the terminology in TS 38.213?

	vivo
	This CR to include “higher layer” seems not necessary as the 2 sets of power control parameters are PUCCH Power Control Sets described in 38.321 which is already mentioned in the bullet. 

	Intel
	It seems that it was already concluded in the last meeting that the update is not needed. It is not essential change. 

	QC
	Same comment as Intel. We discussed this in the last meeting as well.

	ZTE
	Similar views as Intel. No need to reopen the discussion. 

	Ericsson
	While the CR does not hurt, I’m not sure that it helps.  Given the reference to 38.213 in ‘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]’, isn’t it clear that the parameters are higher layer?

	Huawei, HiSilicon
	As asked in RAN4 LS R1-2205715, the wording “power control parameters” has caused ambiguity and results in the potential misinterpretation in the LS. It should be fixed.
Regarding the similar wording in TS 38.213, we don’t see a change for it unless any ambiguity is identified.  

	CATT
	OK with the CR.

	Samsung
	OK with the CR.

	FL
	It can be combined with issue#2. No further discussion here.



4. Discussion (2nd round)
Issue #3: Group common TPC commands with format 2_2
· Option 2: The UE ignores group common TPC commands with format 2_2 that would take effect during the actual TDWs.
Support/can live with: Panasonic, Nokia/NSB, Apple, Intel, QC, CMCC, OPPO
· 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.
Support/can live with: Ericsson, CATT
No further discussion: vivo, ZTE, Samsung

Proposal:
· The UE ignores group common TPC commands with format 2_2 that would take effect during the actual TDWs.
	Company
	Comments

	
	

	
	

	
	



5. Proposals for online session
Proposal 1:
· The UE ignores group common TPC commands with format 2_2 that would take effect during the actual TDWs.

OR
Conclusion: 
· No further discussion on group common TPC commands with format 2_2 for DMRS bundling in Rel-17.

Proposal 2:
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.

OR
[bookmark: _GoBack]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.
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