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1. [bookmark: OLE_LINK8][bookmark: OLE_LINK5][bookmark: _Ref68251440] Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR coverage enhancements was approved [1] and was revised in [2]. The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. 
The detailed objectives are as follows.
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specification of PUCCH enhancements [RAN1, RAN4]
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· When applicable, based on similar mechanism(s) for enabling joint channel estimation for PUSCH
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1, RAN2]

Editors’ CRs on introduction of coverage enhancements have been approved in RAN#94e [3] and RAN#95e [4]. 
The maintenance issues for Rel-17 NR coverage enhancements have been identified in [5]. This contribution is a summary of the following email discussion based on the identified maintenance issues:
[109-e-R17_CovEnh-04] Email discussion under 8.8.2 for maintenance on Joint channel estimation for PUSCH and PUCCH for proposals in the FL summary of the preparation phase discussion, including Issue#1, Issue#2, Issue#3 and Issue 8 (Issue 8-1 and Issue 8-2) – Jianchi (China Telecom)
· Discussion and decision by 5/20
2. Summary of contributions in RAN1#109-e
Issue #1: Group common TPC commands handling for DMRS bundling for PUSCH and PUCCH
In RAN1 #107-e, the following working assumption was achieved.
	Working assumption:
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.



In the above working assumption, four cases can be identified as:
· Case 1: accumulate TPC commands for CG-PUSCH and semi-static PUCCH
· Case 2: accumulate TPC commands for DG-PUSCH and dynamic PUCCH
· Case 3: absolute TPC commands for CG-PUSCH
· Case 4: absolute TPC commands for DG-PUSCH

Companies have different understandings on Rel-15/16 power control procedure for Case 2/3/4. In RAN1#108-e, the relevant issues were discussed in Rel-15 maintenance in [8]. However, no consensus has been reached and there would be no further discussion, which means that the ambiguous issue for Case 2/3/4 cannot be clarified by the specification anymore.
In RAN1 #107bis-e [6] and #108-e [7], it was discussed extensively on how to capture the above working assumption into the specification for Case 1. However, no consensus has been reached.
	· Option 1: Legacy definition of  is preserved for PUSCH transmissions without DM-RS bundling. Redefine  for PUSCH transmissions within a nominal TDW in case of DM-RS bundling. e.g.,  is a number of symbols from K symbols before the start of the first repetition within the nominal time domain window including the transmission occasion i and before a first symbol of the transmission occasion i.
· FFS: the value of K, e.g., K is “a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell ”.
· Option 2a: Modify the TPC command value set , e.g. if transmission occasion i is not the first transmission occasion within a nominal time domain window, then any TPC command values received via DCI format 2_2 contained in the set  are deleted and added to the set  where j is a transmission occasion occurring after the end of the nominal time domain window and  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion .
· Option 3: For group common TPC commands with format 2_2, if UE is configured to accumulate TPC commands,
· For a transmission occasion  occurs within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window.
· For the first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that would take effect for the transmission occasions occurring after transmission occasion  and no later than transmission occasion  (i.e. including occasion k itself).
· Option 3a: For group common TPC commands with format 2_2, if UE is configured to accumulate TPC commands,
· For a transmission occasion  occurs within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window.
· For the first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that  would take effect for the transmission occasions occurring after are received between   symbols before transmission occasion  and  no later than  symbols before  transmission occasion  (i.e. including occasion k itself).
· Note: If a UE is configured with DMRS bundling, for a given PUSCH power control adjustment state l in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission occasion m in symbol p and is configured with any CG PUSCH transmission occasion n ending before symbol p, the UE is not expected to receive a TPC command by DCI format 2_2 arrived later than  symbols before transmission occasion m but no later than  symbols before transmission occasion n.
· Combined Option 1&3a: For group common TPC commands with format 2_2, if UE is configured to accumulate TPC commands and configured with DMRS bundling,
· For a transmission occasion  occurs within a nominal time domain window, ,  for PUSCH transmissions occasion  from K symbols before the start a first symbol of the transmission occasion  before to a first symbol of the transmission occasion i where transmission occasion  is a first transmission occasion within the nominal time domain window for the same transport block as transmission occasion  and  reuses the same Rel-15/16 definition of .
· 

The definition of set  for  in Rel-15/16 TS 38.213 is reused. For the first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that  are received between   symbols before transmission occasion  and    symbols before  transmission occasion .
· Note: If a UE is configured with DMRS bundling, for a given PUSCH power control adjustment state l in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission occasion m in symbol p and is configured with any CG PUSCH transmission occasion n ending before symbol p, the UE is not expected to receive a TPC command by DCI format 2_2 arrived later than  symbols before transmission occasion m but no later than  symbols before transmission occasion n.



Based on companies’ contributions in RAN1 #109-e, companies’ views on the above options are summarized as follows:
Support Combined Option 1&3a: Nokia, NSB, Sharp, Huawei/HiSilicon
Support Option 3: Spreadtrum, CATT
Support Option 3a: Apple (w/o note), CMCC, Huawei/HiSilicon (w/o note), Spreadtrum, Samsung
Support Option 2a: Qualcomm

In RAN1#108-e, it was further discussed how to proceed if finally no consensus can be reached on how to capture the working assumption. There are following alternatives.
	· Alt. 1: It’s up to Editor how to capture it into the specification.
Support/can accept: NTT DOCOMO, vivo, InterDigital, Samsung, Sharp
Not Support: CATT, Qualcomm, Huawei/HiSilicon, Nokia/NSB, Ericsson, CMCC, ZTE
· Alt. 2: The action of group common TPC commands with format 2_2 is regarded as an event.
Support/can accept: CATT, Intel, Ericsson, LG, Qualcomm, ZTE, Nokia/NSB, CMCC, Sharp, vivo, MediaTek, Apple (2nd), InterDigital (2nd), Xiaomi
Not Support: Huawei/HiSilicon, Samsung
NTT DOCOMO: indicating different values of power control adjustment
· Alt. 3: UE does not expect to receive group common TPC commands with format 2_2 that would take effect during the actual TDWs.
Support/can accept: Apple, Ericsson (2nd), Intel (2nd), Nokia/NSB (2nd), Qualcomm (2nd), Intel (2nd)
Not Support: InterDigital, Huawei/HiSilicon, Samsung, CMCC, CATT
NTT DOCOMO: indicating different values of power control adjustment



Based on the contributions in RAN1 #109-e, companies’ further views are summarized as follows:
CTC (Alt.2 or Alt.3), ZTE (Alt. 2), CMCC (Alt.2), Ericsson, Spreadtrum (Alt.2), Panasonic (Alt. 1), CATT (Alt. 2), vivo (Alt.2), Intel (Alt. 2), DOCOMO (Alt. 2, indicating different values of power control adjustment), InterDigital (Alt. 2, indicating non-zero power change)

Apple: 
For PUSCH scheduled by dynamic grant with accumulate power control, UE just ignores the group common TPC command during the DMRS bundling.
If UE is configured with absolute power control and DMRS bundling, UE doesn’t expect to receive TPC command with DCI format 2_2.
Update the working assumption as follow: For configured grant PUSCH, if UE receives TPC commands in a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW if the TPC command(s) satisfy the TPC application timeline of the first transmission after the TDW.

ZTE proposes to adopt the following TP.
	-------TS 38.214-------
6.1.7	UE procedure for determining time domain windows for bundling DM-RS
<omitted text>
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:
<omitted text>
-	For reduced capability half-duplex UEs, 
-	a dropping or cancellation of a PUSCH transmission according to clause 17.2 of [6, TS 38.213] or
-	an overlapping of the gap between two consecutive PUSCH transmissions and any symbol of downlink reception or downlink monitoring.
-	Power adjustment in response to a group common TPC commands with format 2_2 according to clause 7 of [6, TS 38.213]. 
<omitted text>



Intel proposes to adopt the following TP.
	------------------------------   TP#1: TS 38.214-----------------------------------
[bookmark: _Toc91695505]6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged text 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 text omitted >
-	For reduced capability half-duplex UEs, 
-	a dropping or cancellation of a PUSCH transmission according to clause 17.2 of [6, TS 38.213] or
-	an overlapping of the gap between two consecutive PUSCH transmissions and any symbol of downlink reception or downlink monitoring.
-	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 text omitted >



Sharp proposes to adopt the following TP.
	[bookmark: _Toc92093809][bookmark: _Toc45699168][bookmark: _Toc36498142][bookmark: _Toc26719383][bookmark: _Toc12021446][bookmark: _Toc29894814][bookmark: _Ref497117847][bookmark: _Ref500774487][bookmark: _Toc29917268][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc20311558]7.1.1	UE behaviour
<Unchanged parts are omitted>
-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 
-	The  values are given in Table 7.1.1-1
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 
-  If the UE is provided PUSCH-DMRS-Bundling = ‘enabled’, and the transmission occasion  is within a nominal time domain window and is not a transmission occasion ,  is a number of symbols for active UL BWP  of carrier  of serving cell  from  symbols before the first symbol of the transmission occasion  to a first symbol of the transmission occasion , where the transmission occasion  is a first transmission occasion for the PUSCH transmission within the nominal time domain window. The nominal time domain window is determined for the PUSCH transmission in the transmission occasion  as described in [6, TS 38.214].
-  Otherwise,
	-	If a PUSCH transmission is scheduled by a DCI format,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 
	-	If a PUSCH transmission is configured by ConfiguredGrantConfig,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  
<Unchanged parts are omitted>



vivo proposes to adopt the following TP.
	------------------------------------------------Start of TP#1 for section 7.1.1 of 38.213 V17.1.0----------------------------------
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
[image: ] [dBm]
where,
-	is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .
<<unchanged text omitted>>
-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 
-	The  values are given in Table 7.1.1-1
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 
-	If the UE is provided PUSCH-DMRS-Bundling = ‘enabled’ and not provided tpc-Accumulation, 
-	for a transmission occasion  occurs within a nominal time domain window determined as described in [6, TS 38.214], , where transmission occasion  is a first transmission occasion within the nominal time domain window; 
-	for the first transmission occasion  occurs after the previous nominal time domain window, , where  is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion .
<<unchanged text 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
-	If the UE is provided PUSCH-DMRS-Bundling = ‘enabled’ and provided tpc-Accumulation, 
-	for a transmission occasion  occurs within a nominal time domain window determined as described in [6, TS 38.214], then , where transmission occasion  is a first transmission occasion within the nominal time domain window, 
-	for the first transmission occasion  occurs after the previous nominal time domain window, , where  is the last TPC command value that the UE receives between  symbols before transmission occasion  and  symbols before transmission occasion .
If the UE transmits a PUSCH associated with the first RS resource index , the UE applies the first  value, the first  value, and  for determining . If the UE transmits a PUSCH associated with the second RS resource index , the UE applies the second  value, the second  value, and  or  if twoPUSCH-PC-AdjustmentStates is provided or not provided, respectively, for determining .
<<unchanged text omitted>>
------------------------------------------------End of TP#1 for section 7.1.1 of 38.213 V17.1.0----------------------------------



Samsung proposes to adopt the following TP.
	[7.1.1, TS 38.213]
…
- 	[image: ] is the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and PUSCH transmission occasion [image: ] if the UE is not provided tpc-Accumulation, where 
-	The [image: ] values are given in Table 7.1.1-1
-	[image: ] is a sum of TPC command values in a set [image: ] of TPC command values with cardinality [image: ] that the UE receives between [image: ] symbols before PUSCH transmission occasion [image: ] and [image: ] symbols before PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] for PUSCH power control adjustment state [image: ], where [image: ] is the smallest integer for which [image: ] symbols before PUSCH transmission occasion [image: ] is earlier than [image: ] symbols before PUSCH transmission occasion [image: ]
-	If the UE is provided PUSCH-DMRS-bundling = ‘enable’, and for processing TPC command values provided by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, 
· for a transmission occasion  occuring within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window 
· for a first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that   are received between   symbols before transmission occasion  and   symbols before  transmission occasion .
-	If a PUSCH transmission is scheduled by a DCI format,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 
…
-     [image: ] is the PUSCH power control adjustment state for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and PUSCH transmission occasion [image: ] if the UE is provided tpc-Accumulation, where
	-	[image: ] absolute values are given in Table 7.1.1-1. 
If the UE is provided PUSCH-DMRS-bundling = ‘enable’, and for processing TPC command values provided by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, 
· for a transmission occasion  occuring within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window 
· for a first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that   are received between   symbols before transmission occasion  and   symbols before  transmission occasion 



Issue #2: Clarification on UE behavior of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW
In RAN1#107bis-e [6] and RAN1#108-e [7], 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?


    
Fig.1 Illustration of case 1                          Fig.2 Illustration of case 2
When UE is capable of restarting DMRS bundling, it’s clear that an actual TDW is created after either semi-static event or dynamic event for the above cases. When UE is not capable of restarting DMRS bundling, it seems the behavior of actual TDW generation is not clear.
Based on the discussion in RAN1 #108-e, when UE is not capable of restarting DMRS bundling, majority companies think that a new actual TDW is created after a semi-static event no matter whether there are dynamic events before the semi-static event or dynamic events overlaps with the semi-static event since UE can know semi-static events beforehand, while some companies think that DMRS bundling stops until the end of nominal TDW when dynamic events occur. Detailed companies’ companies’ views in RAN1 #108-e are listed as follows:
· 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?
Yes: Panasonic, vivo, Nokia, NSB, CMCC, ZTE, CATT, Xiaomi, Spreadtrum
No: Intel, InterDigital, Ericsson, Qualcomm, LG
· Case 2: A semi-static event overlaps with a dynamic event. Whether a new actual TDW is created after the semi-static event?
Yes: Panasonic, vivo, Nokia, NSB, CMCC, ZTE, CATT, Xiaomi, Spreadtrum
No: InterDigital, Ericsson, Qualcomm, LG
It seems that companies have different understandings on the specification and agreements.
According to the contributions in RAN1 #109-e, 7 companies think it is necessary to clarify the UE behavior of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW. Companies’ views are summarized as follows:
· For UEs not capable of restarting DM-RS bundling, if a semi-static event is triggered after one or multiple dynamic events, or if a semi-static event overlaps with a dynamic event, a new actual TDW is created after the triggered semi-static event.
Support: Nokia, CTC, vivo, CMCC, Panasonic
Not support: InterDigital, Ericsson
Moreover, 4 companies (Nokia, CTC, vivo and InterDigital) think the specification is clear and no specification impact is needed. CMCC supports to update the specification to clarify this dynamic and semi-static event issue.
Ericsson proposes to adopt the following TP:
	-------TS 38.214 Section 6.1.7-------
-	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.



Issue #3: Clarification on the description of maximum duration in RAN1 specifications
Nokia points out that the current text in TS 38.214 doesn’t well capture the agreements about the maximum duration should be reported as UE capability and proposes to adopt the following TP to clarify that maximum duration is subject to UE capability. Moreover, Nokia proposes to send an LS to RAN2 cc RAN4 on the description of RRC parameters for nominal time domain window length for PUSCH and PUCCH.
	-------TS 38.214-------
6.1.7	 UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when PUSCH-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUSCH-TimeDomainWindowLength, if configured. The UE does not expect PUSCH-TimeDomainWindowLength to be greater than [maxDMRS-BundlingDuration], which is maximum duration for a nominal TDW subject to UE capability.
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUSCH-TimeDomainWindowLength is not configured, where [maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability, M is the time duration in consecutive slots of  PUSCH transmissions, and where:
-	For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1.
-	For PUCCH transmissions of PUCCH repetition, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUCCH-TimeDomainWindowLength, if configured. The UE does not expect PUSCH-TimeDomainWindowLength to be greater than [maxDMRS-BundlingDuration], which is maximum duration for a nominal TDW subject to UE capability.
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUCCH-TimeDomainWindowLength is not configured, where [maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability, M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213].
<omitted text>



According to LS from RAN4 [9], RAN4 provided their understanding of maximum duration for TDD and the value range of the maximum duration with the following:
	For the length of maximum duration for TDD:
· Regarding the RAN1 request for maximum duration, RAN4 understands that the UE capability for TDD refers to the number of consecutively transmitted UL slots over which the UE can meet the phase consistency requirement, assuming no phase/power consistency violating events in between.
· For the above UE capability (as defined), RAN4 has further concluded that the set of values of duration lengths should at least include {2, 4, 8} slots, and whether 16 slots can be included in the set of values for UE capability reporting is up to RAN1 to decide, but RAN4 does not intend to define requirements for 16 slots for TDD in Rel-17.



Ericsson thinks that RAN4’s understanding in terms of “consecutively transmitted UL slots” is not strictly correct according to the definition in RAN1. The maximum duration is the maximum number of consecutive downlink or uplink slots in which the UE is capable to maintain continuity/consistency. Moreover, given RAN4’s understanding above that uses the consecutive number of uplink slots, rather than consecutive downlink or uplink slots, it may not be clear to RAN4 that nominal TDW can be split, and RAN4 may develop performance requirement setups that result in poor performance due to these split TDWs. Thus, Ericsson proposes to inform RAN4 the following information and cc RAN5:
· RAN1 would like to clarify that the maximum duration corresponds to a maximum time domain window size of consecutive slots that can be configured to the UE, and that this size can include a number of DL as well as UL slots in TDD. In other words, the maximum duration is the maximum number of slots within which a subset of slots must have continuity/consistency.
· Small values of maximum duration such as two slots can have impaired DMRS bundling performance for certain TDD patterns such as DDSUU when UEs are not also configured with available slot counting.  Therefore, RAN1 would suggest to configure available slot counting if two slot maximum duration capabilities are to be tested with DDSUU TDD patterns.  In general, RAN1 would suggest to provide whether available slot counting is configured or not configured as a parameter when performing minimum requirement testing.

Issue #8: Other minor clarification/correction issues
Issue #8-1: Editorial issue on “power control parameters” in TS 38.214
Huawei proposes to modify “power control parameters” as “power control higher layer parameters.” and adopt the following TP.
	6.1.7 UE procedure for determining time domain windows for bundling DM-RS
<omitted text>
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
-	A downlink slot or downlink reception or downlink monitoring based on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated for unpaired spectrum.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds 13 symbols for normal cyclic prefix or exceeds 11 symbols for extended cyclic prefix.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols but other uplink transmissions are scheduled between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
-	For PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B or TB processing over multiple slots, a dropping or cancellation of a PUSCH transmission according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
-	For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6 and clause 11.1 of [6, TS 38.213].
-	For any two consecutive PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, and when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', a different SRS resource set association is used for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, according to Clause 6.1.2.1.
-	For any two consecutive PUCCH transmissions of PUCCH repetition, and when a PUCCH resource used for repetitions of a PUCCH transmission by a UE includes first and second spatial relations or first and second sets of power control 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]. 
-	Uplink timing adjustment in response to a timing advance command according to clause 4.2 of [6, TS 38.213].
-	Frequency hopping.
-	For reduced capability half-duplex UEs, 
-	a dropping or cancellation of a PUSCH transmission according to clause 17.2 of [6, TS 38.213] or
-	an overlapping of the gap between two consecutive PUSCH transmissions and any symbol of downlink reception or downlink monitoring
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. 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.
<omitted text>


 
Issue #8-2: Alignment on RRC parameter ‘[maxDMRS-BundlingDuration]’ in TS 38.214 with RAN2 spec
ZTE proposes to align the RRC parameter for ‘[maxDMRS-BundlingDuration]’ across specifications and adopt the following TP.
	[bookmark: _Toc100147440]-------TS 38.214-------
6.1.7	UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when PUSCH-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUSCH-TimeDomainWindowLength, if configured.
-	Computed as min ([maxDMRS-BundlingDuration]maxDurationDMRS-Bundling-r17, M), if PUSCH-TimeDomainWindowLength is not configured, where M is the time duration in consecutive slots of  PUSCH transmissions, and where:
-	For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1.
-	For PUCCH transmissions of PUCCH repetition, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUCCH-TimeDomainWindowLength, if configured.
-	Computed as min ([maxDMRS-BundlingDuration]maxDurationDMRS-Bundling-r17, M), if PUCCH-TimeDomainWindowLength is not configured, where M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213].
<omitted text>



3. Email discussion (1st round)
Issue #1: Group common TPC commands handling for DMRS bundling for PUSCH and PUCCH
FL comments: There are four cases for the working assumption.
· Case 1: accumulate TPC commands for CG-PUSCH and semi-static PUCCH
· Case 2: accumulate TPC commands for DG-PUSCH and dynamic PUCCH
· Case 3: absolute TPC commands for CG-PUSCH
· Case 4: absolute TPC commands for DG-PUSCH
For Case 3 and Case 4, as there was no consensus that absolute TPC commands is supported for DCI 2_2 in [8], the following proposal is proposed.

Proposal 1: The portion of absolute TPC commands of the following working assumption is not confirmed.
	Working assumption:
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.



	Company
	Comments

	Nokia/NSB
	We are fine with FL’s proposal. Though it’s unfortunate given that majority view in [8] is clear that absolute TPC commands is supported for DCI 2_2. Only description of timeline, which is straightforward, is missing from the specifications.

	Intel
	We are fine with the proposal, considering that legacy behaviours on absolute TPC commands and timeline for DG-PUSCH are not aligned in RAN1. 

	Samsung
	Support FL’s proposal given the outcome of email discussion [8] in RAN1#108-e (which was not our preference, but no point in discussing this here).

	Panasonic
	Since there was no consensus that absolute TPC commands is supported for DCI 2_2 in [8], we are fine with the proposal 1.

	InterDigital
	Support FL proposal.

	Sharp
	OK with the proposal.

	CATT
	We are fine with the proposal since there was no consensus on supporting absolute TPC commands for DCI format 2_2.

	vivo
	Fine with proposal 1. 

	QC
	Support, but does this imply UE doesn’t expect to receive absolute TPC command taking effect within a nominal TDW?

	ZTE
	OK with the proposal. 

	Apple
	OK with the proposal.

	Huawei, HiSilicon
	The proposal seems unnecessary to us because the concerned bullet in the WA has nothing about cut-off timeline of absolute TPC command. The word “last” and “previous” in the WA means the order of TPC reception rather than the order of cut-off timeline.
In [8], unfortunately, there is no consensus to clarify the cut-off timeline for absolute TPC commands, which does not mean no consensus to support absolute TPC commands in Rel-15. Because it should be all about what the spec is written. The current spec does not preclude absolute TPC command in DCI format 2_2. If the timeline is not specified, it only means the timeline is up to UE implementation, rather than no support of the feature. Please note that in [8] all UE vendors felt absolute TPC command in DCI format 2_2 had been supported. Therefore, no support of the feature should not be the assumption here.
Since the cut-off timeline has not been clarified for absolute TPC command, it becomes easier to capture the WA for absolute TPC command into spec, because when a received absolute TPC command takes effect is not specified, we don’t have to discuss how to incorporate the WA into the current spec, the words in the WA can be directly reused in spec.
On the contrary, if the proposal is agreed, then does it mean that absolute TPC command is not supported in general, or not supported only for DMRS bundling? The benefit to have this proposal is unclear for us.

	Ericsson
	Support the FL proposal, given the difficulty RAN1 have had implementing the WA.

	NTT DOCOMO
	We are fine with the proposal.

	OPPO
	Support the FL proposal.

	CMCC
	Fine with the proposal.



FL comments: For Case 2, as there was no consensus on the timeline for DG-PUSCH and dynamic PUCCH for accumulate TPC commands for Rel-15/16, the following proposal is proposed.
Proposal 2:
For UEs configured with DG-PUSCH or dynamic PUCCH for accumulate TPC commands, down select one of the following alternatives.
· Alt. 2: The action of group common TPC commands with format 2_2 indicating non-zero power change is regarded as an event.
· Alt. 3: UE does not expect to receive group common TPC commands with format 2_2 that would take effect during the actual TDWs.

	Company
	Comments

	Nokia/NSB
	Overall, solution for CG PUSCH can also be applied for DG PUSCH. If the issue with DG PUSCH is because there is no consensus on timeline in Rel-15 [8], then we should resolve that first and comeback to this later. For the time being, we can focus on CG PUSCH.

	Intel
	Although we appreciate the FL’s great effort, however, considering all the lengthy discussions and divergent views, it would be good to consider a unified solution for all different cases to move forward, including DG/CG-PUSCH. 
We are fine with Alt. 2, and can live with Alt. 3 

	Samsung
	Agree with Nokia. The issue in [8] should be resolved first.

	Panasonic
	We share same view as Nokia. 

	InterDigital
	We are fine with Alt. 2.
Alt. 3 seems restrictive from scheduler perspective, but can still be ok.

	Sharp
	We prefer Alt 3 to Alt2. In our understanding, Alt 2 implies that TPC command carried by DCI 2_2 takes effect in the middle of PUSCH repetitions (i.e., Interpretation 2), which seems not aligned with FL’s initial assessment/preparation phase conclusion on Issue#6.

	CATT
	Agree that we should have a clear understanding in [8] first would be better. For now, it is unclear whether the power consistency can be maintained due to the TPC commands in DCI format 2_2 during DG-PUSCH repetition or dynamic PUCCH repetition.
So regarding to down-selection, we have similar understanding with Sharp that Alt 2 is not aligned with the previous interpretation... 

	vivo
	Same view as Nokia and Samsung. Solution for CG PUSCH should be firstly solved. Due to no consensus on the timeline for DG-PUSCH and dynamic PUCCH for accumulate TPC commands for Rel-15/16, a unified solution, i.e. alt2, for CG-PUSCH and DG-PUSCH for Rel-17 would be preferred. 

	QC
	Since there seems to be difficulty aligning company views on timeline, prefer to go with Alt 3.
We don’t think we can revisit the timeline discussion since the chairman’s guidance was to not take up the topic for any further discussion based on FL input.

	ZTE
	Prefer Alt 2. Also ok with Alt 3 considering the timeline issue is not clear. 

	Apple
	For Alt.2, the timeline is still the issue, i.e. the Alt 2 only applies to interpretation 2. The transmission power will not change for interpretation 1.
For Alt.3, if companies concern the restriction on scheduling, maybe the following can be considered. 
UE just ignores the group common TPC commands during the DMRS bundling.

	Huawei, HiSilicon
	Both Alt 2 and Alt 3 rely on specified timeline which is used to determine the event in Alt 2 and determine the “take effect within a TDW” in Alt 3. If the reason for the proposal is because of unclear timeline, then the proposal is not helpful. Agree with Nokia. We can focus on CG PUSCH first.

	Ericsson
	Alt 2 is our first preference, and we are also OK with Alt 3. Alt 2 allows gNB to dynamically override bundling with a TPC command.  On the other hand, if the UE is configured for DMRS bundling, the gNB should not want to override bundling too often. So for us Alt 2 is a little more appealing than Alt 3.

	NTT DOCOMO
	We are fine with the proposal for the progress.
However, our preference is still a unified solution for DG/CG-PUSCH as Intel suggested. Even though the timeline of TPC commands for Rel-15/16 is hard to reach consensus, we can try to design the timeline of TPC commands for DG-PUSCH only when DMRS bundling is applied. 

	OPPO
	Prefer Alt 2 and can live with Alt 3.

	CMCC
	Both Alt.2 and Alt.3 can be acceptable for us, and Alt.2 is our preference.



FL comments: For Case 1, as majority companies support Option 3a and Combined Option 1&3a, companies are encouraged to provide further views on these two options.
	· Option 3a: For group common TPC commands with format 2_2, if UE is configured to accumulate TPC commands,
· For a transmission occasion  occurs within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window.
· For the first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that  would take effect for the transmission occasions occurring after are received between   symbols before transmission occasion  and  no later than  symbols before  transmission occasion  (i.e. including occasion k itself).
· Note: If a UE is configured with DMRS bundling, for a given PUSCH power control adjustment state l in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission occasion m in symbol p and is configured with any CG PUSCH transmission occasion n ending before symbol p, the UE is not expected to receive a TPC command by DCI format 2_2 arrived later than  symbols before transmission occasion m but no later than  symbols before transmission occasion n.
· Combined Option 1&3a: For group common TPC commands with format 2_2, if UE is configured to accumulate TPC commands and configured with DMRS bundling,
· For a transmission occasion  occurs within a nominal time domain window, ,  for PUSCH transmissions occasion  from K symbols before the start a first symbol of the transmission occasion  before to a first symbol of the transmission occasion i where transmission occasion  is a first transmission occasion within the nominal time domain window for the same transport block as transmission occasion  and  reuses the same Rel-15/16 definition of .
· 

The definition of set  for  in Rel-15/16 TS 38.213 is reused. For the first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that  are received between   symbols before transmission occasion  and    symbols before  transmission occasion .
· Note: If a UE is configured with DMRS bundling, for a given PUSCH power control adjustment state l in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission occasion m in symbol p and is configured with any CG PUSCH transmission occasion n ending before symbol p, the UE is not expected to receive a TPC command by DCI format 2_2 arrived later than  symbols before transmission occasion m but no later than  symbols before transmission occasion n.



	Company
	Comments

	Nokia/NSB
	We support the combined Option 1&3a. 
A UE following Option 3a (without the note) would have issue with any group common TPC command received between  symbols before PUSCH3 and  symbols before PUSCH1, e.g.,  in the example below.
[image: ]
The note was then added for Option 3a to regard the above scenario as an error case. It’s worth highlighting that this scenario is still a valid scenario for legacy TPC handling without DM-RS bundling.
Now, Option 1&3a not only offers a compact solution without any exception, but also avoids excluding the above scenario, which is again a valid scenario in legacy TPC handling.

	Intel
	As mentioned above, we prefer a unified solution for all different cases to move forward, including DG/CG-PUSCH. Even for CG-PUSCH, we can treat this as an event or error case. 

	Samsung
	Support Option 3a because it reflects the WA and does not include new solutions that have not been agreed.

	InterDigital
	Same view as Intel.

	Sharp
	We support the combined Option 1&3a.

	CATT
	We prefer to treat action of group common TPC commands as an event, since CG-DG interlacing is a valid scenario which cannot be completely avoided or perfectly solved by any options.

	vivo
	Support Option 3a, which is straightforward. 

	QC
	We strongly prefer a unified solution. CG-PUSCH may be interlaced with DG-PUSCH, so we can’t deal with this in a piecewise fashion. Option 1&3a has the drawback of requiring the UE to discard a previously accumulated TPC command under certain conditions. 
Prefer to take it as an event for all cases or alternately, agree that UE doesn’t expect to receive TPC commands via group common DCI that take effect during a nominal TDW. 

	ZTE
	Not sure whether further discussion on these options would help. In such situation, we think the suggestion from Intel is reasonable. 

	Apple
	Only supporting case 1 seems not make much sense, and case 1 is only applied to FDD. The use case is really limited. From this point, we agree with Intel and QC, and prefer unified solution for both DG and CG PUSCH.   

	Huawei, HiSilicon
	If companies are concerned that there may be other unidentified risks beyond interlacing and out-of-order TPC reception, Option 1&3a is a better choice.
Otherwise, Option 3a with/without the Note clearly reflects the intention of the WA and is more straightforward. The difference is that the Note regards out-of-order TPC reception as an error case.
Therefore, we prefer Option 1&3a. Also fine with Option 3a with the Note. But we really don’t feel introduction of a new event can skip any timeline discussion.

	Ericsson
	At this stage, it seems difficult to specify behavior to defer TPC commands for DCI format 2_2, and so we prefer Alt 2 as discussed above.  That being said, Option 3a is our preference as compared to Option 1+3a.
Regarding Option 3a, the Note seems to have a specification impact, and so should be a bullet in the agreement rather than a note.

	NTT DOCOMO
	We prefer Option 1&3a for the simplicity. 

	OPPO
	Prefer Option 1&3a.



Issue #2: Clarification on UE behavior of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW
Proposal 3: For UEs not capable of restarting DM-RS bundling in response to dynamic events,
· 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 additional specification impact is expected.

	Company
	Comments

	Nokia/NSB
	Support the FL’s proposal. Though, as noted in the proposal, this should be the current UE behaviour in specification even if the proposal is not agreed.

	Intel
	We are fine with the first sub-bullet in principle. 
For the second sub-bullet, this may not be a typical scenario for DMRS bundling for coverage enhancement. 

	Samsung
	Support FL’s proposal.

	Panasonic
	We support the proposal 3.

	InterDigital
	Do not support proposal 3. It is doubtful that any UE behaving as in Proposal 3 would be implemented. We may as well make restarting in response to dynamic events  mandatory for all UEs supporting the feature. 

	Sharp
	We are fine with the proposal

	CATT
	We are fine with the proposal.

	vivo
	Support the proposal. 

	QC
	Don’t support. This is a UE that does not support restarting. Lets not add more complexity to how such a UE should behave. We have clarified rather clearly that as per the current spec, such a UE need not restart bundling until end of the nominal TDW. There is nothing more to add here. Previous agreements back this up and so does the spec text. 

	Ericsson
	In our understanding the proposal is not what is presently supported in the specification, and so we don’t support the proposal as written.
Once a dynamic event occurs for a UE not capable of restarting after dynamic events, the ability to bundle is lost until the end of the configured TDW. In other words, a semi-static event does not repair a broken window.  Please find the details of our logic in R1-2204872.
If UE vendors interpret the spec in opposite ways with respect to DMRS bundling restart after a dynamic event, then gNB vendors either risk combining DMRS than are not coherent or lose the gain of DMRS bundling after the restart.  Since dynamic events disturbing a nominal TDW should be atypical, my expectation is that the potential for loss is greater than the potential for gain when assuming that DMRS bundling restart is supported by the UE after a dynamic event.  Therefore, the most likely read of the current specification seems to be that semi-static events will not create a new actual TDW from a TDW. 
We do think the spec could be more clear.  One way would be something like the following:
	-------TS 38.214 Section 6.1.7-------
-	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.


 

	NTT DOCOMO
	We support the principle of the proposal. But if no specification impact is expected, we think conclusion seems more reasonable than proposal.

	OPPO
	Fine with the proposal.

	CMCC
	Fine.



Issue #3: Clarification on the description of maximum duration in RAN1 specifications
FL comments: Companies are encouraged to provide comments on the following TP.
	-------TS 38.214-------
6.1.7	 UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when PUSCH-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUSCH-TimeDomainWindowLength, if configured. The UE does not expect PUSCH-TimeDomainWindowLength to be greater than [maxDMRS-BundlingDuration], which is maximum duration for a nominal TDW subject to UE capability.
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUSCH-TimeDomainWindowLength is not configured, where [maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability, M is the time duration in consecutive slots of  PUSCH transmissions, and where:
-	For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1.
-	For PUCCH transmissions of PUCCH repetition, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUCCH-TimeDomainWindowLength, if configured. The UE does not expect PUSCH-TimeDomainWindowLength to be greater than [maxDMRS-BundlingDuration], which is maximum duration for a nominal TDW subject to UE capability.
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUCCH-TimeDomainWindowLength is not configured, where [maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability, M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213].
<omitted text>



	Company
	Comments

	Nokia/NSB
	Support the FL’s proposal, which is fully aligned with previous agreements.

	Intel
	If this was updated/captured in 331 as mentioned by Nokia below, it seems the above update is not needed.  

	Samsung
	First change – it is not necessary. The gNB would choose a proper value upon receiving the UE capability information.
Second change – OK to add the definition of [maxDMRS-BundlingDuration].

	Panasonic
	We support the FL’s proposal.

	InterDigital
	Agree with Samsung. We do not have this type of “UE does not expect” statement for every capability.

	Sharp
	We are fine with the proposal.

	CATT
	Fine with the TP.

	vivo
	Fine with including the definition on maxDMRS-BundlingDuration. However, the expected value of PUSCH-TimeDomainWindowLength specified in TS38.331 can be up to gNB configuration, i.e. the first update is not necessary as is pointed out by Samsung as well. 

	ZTE
	Fine with the proposal

	Apple
	Fine with the TP.

	Huawei, HiSilicon
	We feel the agreement has been capture in the LS to RAN2 and RAN2 has captured it into spec by R2-2204037. Therefore, the change “The UE does not expect PUSCH-TimeDomainWindowLength to be greater than [maxDMRS-BundlingDuration],” is not necessary.
[bookmark: _Hlk103083822]As commented by Nokia for the next discussion point, in the endorsed CR R2-2204037 for TS 38.331:
	pusch-TimeDomainWindowLength
Configures the length of a nominal time domain window in number of consecutive slots for DMRS bundling for PUSCH. The value shall not exceed the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39]. For PUSCH repetition type A/B, if this field is absent, the UE shall apply the default value that is the minimum value in the unit of consecutive slots of the time duration for the transmission of all PUSCH repetitions and the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39]. For TBoMS, if this field is absent, the UE shall apply the default value that is the minimum value in the unit of consecutive slots of the duration of TBoMS transmission (including repetition of TBoMS) and the maximum duration defined in in TS 38.101-1 [15] and TS 38.101-2 [39].

	pucch-TimeDomainWindowLength
Configures the length of a nominal time domain window in slots for DMRS bundling for PUCCH. The value shall not exceed the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39]. If this field is absent, the UE shall apply the default value that is the minimum value in the unit of consecutive slots of the time duration for the transmission of all PUCCH repetitions and the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39].



For the change “[maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability”, it overlaps with the TP for issue #8-2. They could be discussed together.

	Ericsson
	While we don’t have a strong view, “The UE does not expect PUSCH-TimeDomainWindowLength to be greater than [maxDMRS-BundlingDuration],” is already captured in 38.331 as Huawei points out.  So that part does not seem needed.
Also agree with Huawei that “[maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability” should be resolved in #8-2 rather than here.

	OPPO
	Fine with the TP.

	CMCC
	Fine with this TP.

	FL
	It seems the 1st change has been captured in RAN2. No further discussion is needed.
For the 2nd change, as suggested by Huawei and Ericsson, let’s discuss it in issue #8-2.



FL comments: Companies are encouraged to provide comments on whether it is necessary to send an LS to RAN2 for clarifying the descriptions of pusch-TimeDomainWindowLength and pucch-TimeDomainWindowLength based on the above TP. 
	Company
	Comments

	Nokia/NSB
	Following the endorsed CR for TS 38.331 in R2-2204037, the description of PUSCH-TimeDomainWindowLength and PUCCH-TimeDomainWindowLength are as follows:
	pusch-TimeDomainWindowLength
Configures the length of a nominal time domain window in number of consecutive slots for DMRS bundling for PUSCH. The value shall not exceed the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39]. For PUSCH repetition type A/B, if this field is absent, the UE shall apply the default value that is the minimum value in the unit of consecutive slots of the time duration for the transmission of all PUSCH repetitions and the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39]. For TBoMS, if this field is absent, the UE shall apply the default value that is the minimum value in the unit of consecutive slots of the duration of TBoMS transmission (including repetition of TBoMS) and the maximum duration defined in in TS 38.101-1 [15] and TS 38.101-2 [39].

	pucch-TimeDomainWindowLength
Configures the length of a nominal time domain window in slots for DMRS bundling for PUCCH. The value shall not exceed the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39]. If this field is absent, the UE shall apply the default value that is the minimum value in the unit of consecutive slots of the time duration for the transmission of all PUCCH repetitions and the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39].



Although the earlier clarifications help RAN1 specs clear, the highlighted text above may lead to the misunderstanding (by only reading the descriptions in RAN2 specs) that that maximum duration is defined in RAN4 specs. 

	Intel
	The update seems needed, in order to capture the maximum duration is the reported value from UE. 

	Samsung
	It seems no need.

	Panasonic
	We are fine to send an LS to RAN2 for clarifying the descriptions of pusch-TimeDomainWindowLength and pucch-TimeDomainWindowLength based on the above TP.

	InterDigital
	This does not seem critical.

	CATT
	We share the same view as Nokia. RAN4 has defined multiple candidate values of the maximum duration for FDD and TDD and RAN1 only reports one of the values as UE capability. Hence, the description of PUSCH-TimeDomainWindowLength and PUCCH-TimeDomainWindowLength should be updated to align with the RAN1 specification.

	vivo
	We suggest RAN1 firstly to confirm UE capability of supporting the candidate values of maximum duration sent from RAN4 LS, and then send an LS to RAN2 for clarification. 

	ZTE
	If the TP in RAN1 is agreed, the clarification in RAN2 is not essential. Even it is needed, it can be triggered by normal procedure and therefore no need to send LS.

	Apple
	Share the views with ZTE. The clarification can be handled by RAN2 themself.

	Huawei, HiSilicon
	Similar view as other companies, RAN2 has captured it.

	Ericsson
	Our understanding is that this issue has already been raised in RAN2.

	OPPO
	Similar view as other companies.

	FL
	The majority companies think the LS is not necessary. No further discussion on this issue.



FL comments: Companies are encouraged to provide comments on whether it is necessary to send an LS to RAN4 to clarify that the maximum duration corresponds to a maximum time domain window size of consecutive slots that can be configured to the UE, and that this size can include a number of DL as well as UL slots in TDD.
	Company
	Comments

	Nokia/NSB
	This should be clear from the beginning for RAN4 to provide candidate values to RAN1 (which is done already). Could the proponent clarify the motivation for this LS or why there is concern on misunderstanding from RAN4?

	Intel
	Our understanding is that this is already clear to RAN4 based on the reply LS from RAN4. We do not see the need to send LS. 

	Samsung
	It seems no need.

	Panasonic
	We do not see a need to send and LS to RAN4.

	InterDigital
	Not critical.

	CATT
	Not necessary.

	vivo
	Unnecessary. 

	ZTE
	No need. 

	Apple
	Seems not necessary.

	Ericsson
	Thanks to Nokia for the question.  RAN4 in their LS said the following:
· Regarding the RAN1 request for maximum duration, RAN4 understands that the UE capability for TDD refers to the number of consecutively transmitted UL slots over which the UE can meet the phase consistency requirement, assuming no phase/power consistency violating events in between.
This is not how maximum duration is defined for TDD, since maximum duration includes DL and UL slots.  To some degree, this is not a major concern since RAN4 will essentially only test actual TDWs.  However, UEs with small maximum duration capability such as two slots will have problems with split actual TDWs in TDD configurations such as DDSUU when physical slot counting is used.  This can be seen in the figure below comparing 2 and 5 slot nominal TDWs, where the 2 slot TDW has split aTDWs for repetitions #3 and #4:
[image: ]
Therefore, we would like to explain to RAN4 that maximum duration includes DL slots, since the understanding that maximum duration includes only consecutive UL slots leads to the problem above.  Furthermore, available slot counting avoids the problem above, and so we would like to suggest available slot counting be included in tests if maximum durations of e.g. 2 slots are to be tested.
Please find more details in R1-2204966.

	OPPO
	Not necessary.

	FL
	The majority companies think the LS is not necessary. No further discussion on this issue.



FL comments: Companies are encouraged to provide comments on whether it is necessary to send an LS to RAN4 to suggest to provide whether available slot counting is configured or not configured as a parameter when performing minimum requirement testing.
	Company
	Comments

	Intel
	Seems not necessary. 

	InterDigital
	This can be discussed in RAN4 without requiring LS.

	Huawei, HiSilicon
	Unclear motivation. It can be directly proposed in RAN4 if necessary.

	Ericsson
	Please find the motivation above.  Regarding proposing directly in RAN4, this is possible, but an LS would make it much more clear to RAN4 that requirements with available slot counting should be created if short maximum durations are to be tested and provide benefit for operators using TDD patterns like DDSUU.



Issue #8: Other minor clarification/correction issues
Issue #8-1: Editorial issue on “power control parameters” in TS 38.214
FL comments: Companies are encouraged to provide comments on the following TP.

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


 
	Company
	Comments

	Intel
	It seems not needed. Current spec is aligned with the description in 213 as follows:
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

	Samsung
	OK

	InterDigital
	Not needed. What is “consequence if not agreed”?

	Sharp
	We share the view from Intel.

	vivo
	Not needed. Share the same reason as Intel. 

	Huawei, HiSilicon
	The TP is necessary to avoid misinterpretation of inclusion of RAN4 parameters, e.g. different A-MPR or different Pcmax,c.
@Intel, the power control parameters in your quoted text cannot be misinterpreted as RAN4 parameter, e.g. Pcmax,c, MPR, A-MPR because it has been clarified as “as described in [11, TS 38.321] and in clause 7.2.1”. However, the TP here is to remove such misinterpretation. Additionally, the TP is for TS 38.214 where “higher layer parameter” has been used in almost all places of the spec. It seems better to have the alignment in the same spec.

	Ericsson
	We are OK with the change.



Issue #8-2: Alignment on RRC parameter ‘[maxDMRS-BundlingDuration]’ in TS 38.214 with RAN2 spec
FL comments: Companies are encouraged to provide comments on the following TP.
	-------TS 38.214-------
6.1.7	UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when PUSCH-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUSCH-TimeDomainWindowLength, if configured.
-	Computed as min ([maxDMRS-BundlingDuration]maxDurationDMRS-Bundling-r17, M), if PUSCH-TimeDomainWindowLength is not configured, where M is the time duration in consecutive slots of  PUSCH transmissions, and where:
-	For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1.
-	For PUCCH transmissions of PUCCH repetition, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUCCH-TimeDomainWindowLength, if configured.
-	Computed as min ([maxDMRS-BundlingDuration]maxDurationDMRS-Bundling-r17, M), if PUCCH-TimeDomainWindowLength is not configured, where M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213].
<omitted text>



	Company
	Comments

	Nokia/NSB
	We cannot find maxDurationDMRS-Bundling-r17 in the latest TS 38.331. Is this a name proposed by the proponent or is this already captured in RAN2 specs? If the latter is applied, this correction can also be used for Issue #3.

	Intel
	Share similar view as Nokia

	Samsung
	OK

	Panasonic
	We share same view as Nokia.

	InterDigital
	We should make sure the change is aligned with RAN2 spec.

	Sharp
	Better to wait for the ASN. 1 freeze.

	CATT
	If this is just a naming issue, we can wait until 38.331 is frozen.

	vivo
	This can be taken care of by editor directly later when the parameter names are clear.  

	ZTE
	The name has been using in RAN2 for the ongoing editor CR. The TP should be ok. On the other hand, we are also ok to wait for the ASN. 1 freeze. 

	Huawei, HiSilicon
	Once the UE capability has been aligned with TS 38.331, then the TP for issue#3 becomes unnecessary.

	Ericsson
	Agree with vivo.  Suggest to inform the editor that this change should be made when the parameter name is stable.  
Also, we should probably say that [maxDMRS-BundlingDuration] is a UE capability so people know where to find the parameter, e.g.:
Computed as min ([maxDMRS-BundlingDuration], M), if PUSCH-TimeDomainWindowLength is not configured, where M is the time duration in consecutive slots of  PUSCH transmissions and [maxDMRS-BundlingDuration] is a maximum value of M supported by the UE [13, TS 38.306], and where:
and
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUCCH-TimeDomainWindowLength is not configured, where M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213] and [maxDMRS-BundlingDuration] is a maximum value of M supported by the UE [13, TS 38.306].
So our suggestion would be to make add the references to 38.306 as above, and let the editor know that he should update the [maxDMRS-BundlingDuration] when the parameter name is stable.



4. Email discussion (2nd round)
Issue #1: Group common TPC commands handling for DMRS bundling for PUSCH and PUCCH
FL comments: Based on the discussion in Rel-15 maintenance in [8], no consensus has been reached and there would be no further discussion as per Chair’s guidance, which means that the ambiguous issue for Case 2/3/4 cannot be clarified by the specification anymore. From FL understanding, it becomes nearly impossible to discuss how to capture the working assumption for Case 2/3/4. One way forward could be that we find different ways to handle different cases.
The 1st round discussion is summarized as follows.
· For Case 1:
Support Opt. 1& 3a: Nokia/NSB, Sharp, Huawei, HiSilicon (1st), NTT DOCOMO, OPPO
Support Opt. 3a: Samsung, vivo, Huawei, HiSilicon (2nd), Ericsson
· For Case 2:
Can accept Alt. 2: Intel, InterDigital, ZTE, Ericsson, OPPO, CMCC, vivo
Can accept/live with Alt. 3: Intel, InterDigital, Sharp, QC, ZTE, Ericsson, OPPO, CMCC, Apple (?)
Some companies (QC, ZTE, Apple, Huawei, HiSilicon) pointed out that the timeline issues still exist for Alt. 2.
@Nokia, Samsung, Panasonic, vivo, CATT: From FL understanding, We cannot revisit the discussion in [8] as per Chair’s guidance.
· For Case 3 and Case 4:
The majority companies (Nokia/NSB, Intel, Samsung, Panasonic, InterDigital, Sharp, CATT, vivo, QC, ZTE, Apple, Ericsson, NTT DOCOMO, OPPO, CMCC) are fine with not to confirm the portion of absolute TPC commands of the corresponding working assumption.
@Qualcomm, The question you raised is based on the assumption that absolute TPC command is supported. However, it is not clear whether absolute TPC command is supported or not according to the discussion in [8]. Thus, we cannot make any further clarification for absolute TPC command.
@Huawei, If we do not confirm the portion of absolute TPC commands of the corresponding working assumption, it doesn’t mean absolute TPC command is not supported. As explained many times, it is not clear whether absolute TPC command is supported or not according to the discussion in [8].

In addition, companies (Intel, InterDigital, vivo, QC, ZTE, Apple, Ericsson, NTT DOCOMO) proposed a unified solution for DG/CG-PUSCH.

FL comments: Looking at the overall discussion during RAN1#107b-e, RAN1#108-e and 1st round discussion in RAN1#109-e, from FL understanding, the best choice we can do now is to drop the working assumption and go for one of the following alternatives:
· Alt. 2: The action of group common TPC commands with format 2_2 indicating non-zero power change is regarded as an event.
· Alt. 3: UE does not expect to receive group common TPC commands with format 2_2 that would take effect during the actual TDWs.
Considering that some companies mentioned the timeline issues still exist for DG-PUSCH for Case 2, I would suggest to go for Alt. 3, although there would be some restrictions on the scheduling flexibility. 
If you still have STRONG concerns, please provide CONSTRUCTIVE comments, provide an alternative proposal and convince other companies to accept it.

Proposal 1-v2: 
· The following working assumption is not confirmed.
	Working assumption:
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.


· UE does not expect to receive group common TPC commands with format 2_2 that would take effect during the actual TDWs.

	Company
	Comments

	Panasonic 
	We are fine with the proposal 1-v2 for a sake of progress.

	CATT
	For progress, we can support this proposal, i.e. go with Alt.3.
Just to clarify, taking Alt.3 means a new feature has higher priority than conventional power control scheduling, which will increase the network scheduling complexity. Alt. 2 is more reasonable herein. Timeline issue is another story, where:
· If timeline allows action of TPC command to change the power in an actual TDW, regard it as event;
· If timeline does not allow action of TPC command to change the power in any actual TDW, it is also fine since actual TDW is not divided.

	Intel
	Although our first preference is to consider this as an event, for the sake of progress, we can live with this proposal. 

	NTT DOCOMO
	We support the principle of FL proposal. However, as we are not sure why only Alt3 has no issue for timeline, we prefer to just confine Alt2 or Alt3 at this stage.

	Ericsson
	Support the proposal

	Samsung
	We do not support Proposal 1-v2 because the WA is valid. We agree to delete from the WA the part related to absolute TPC commands (the second bullet) for the reasons expressed in the first round. 
Since RAN1 cannot reach more agreements besides the WA, to close the discussion only the WA would be captured in the specifications. Further enhancements/changes can be proposed as CRs during the maintenance phase, as normally done. 

	Apple
	Support the proposal

	Sharp
	We agree to go for Alt. 3 for DG-PUSCH because of the situation on [8]. However, TPC by DCI 2_2 is more important for CG-PUSCH, compared to DG-PUSCH. For this reason, for CG-PUSCH, we support to confirm WA and suggest that it is up to Editor how to capture it into the specification, although we originally preferred Option 1&3a.

	Nokia/NSB
	We do not support FL’s Proposal 1-v2. Our view is that if the working assumption cannot be confirmed, then the action of group common TPC commands with format 2_2 indicating non-zero power change is regarded as an event (i.e., Alt. 2). We have strong concern on Alt. 3, which significantly impacts the scheduling flexibility.

	InterDigital
	We are ok with FL proposal 1-v2.

	vivo
	Fine with the proposal to move forward.

	Huawei, HiSilicon
	Not support. 
The discussions for Alt. 3 is repeated, but we have to raise our concerns again that
· scheduling flexibility is significantly reduced by Alt. 3 and even infeasible in some cases because DCI 2_2 is group common DCI shared for multiple UEs in a cell instead of for single UE. 
· With different maximum durations reported by different UEs, a gNB cannot configure the time-aligned TDWs for all the UEs. 
· The starting time of a configured TDW for CG-PUSCH is up to UE decision and cannot be controlled by a gNB. As a result, the gNB cannot guarantee the time-aligned TDWs for all CG-PUSCH UEs receiving the same DCI 2_2. In this case, Alt. 3 is infeasible where the gNB is never able to fulfil the scheduling restriction in Alt. 3.

Therefore, as pointed out by Sharp, DCI 2_2 is important for CG-PUSCH. At least for Case 1 (CG-PUSCH & semi-static PUCCH), we should confirm the WA and adopt either one of Opt1&3a or Opt3a. We believe that both options can work correctly.
We really hope that a WA will not be reverted only because of no consensus on how to capture it and not replaced by an inferior scheduling restriction. In the worst case, we are afraid that the 3GPP procedure pointed out by Samsung is true. Since the UE behaviour in the WA is clear for all companies, capturing the current text of the WA into the spec would not be worse than Alt. 3. 



Issue #2: Clarification on UE behavior of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW
FL comments: Companies’ comments in the 1st round discussion are summarized as follows:
Support: Nokia/NSB, Intel (1st bullet), Samsung, Panasonic, Sharp, CATT, vivo, NTT DOCOMO, OPPO, CMCC
Not support: Intel (2nd bullet), InterDigital, QC, Ericsson

Proposal 3 is updated based on Intel and DOCOMO’s comments
Proposal 3-v2: 
Conclusion:
For UEs not capable of restarting DM-RS bundling in response to dynamic events,
· 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 additional specification impact is expected.

	Company
	Comments

	Panasonic 
	We are fine with the proposal 3-v2 for a sake of progress.

	CATT
	Although we do not think we need to delete the 2nd bullet, we can support.

	Intel
	We are fine with the conclusion. 

	QC
	We don’t support such a conclusion since that’s not how we think the spec is written. The agreement in RAN1-107e is also overwhelmingly clear on this issue and leaves absolutely no room for ambiguity on this. 
It might be best to agree to disagree and leave it at that. 
Reposting what we shared in the last meeting:
The spec as currently written in conjunction with the UE capability does not mandate such a UE to restart bundling or even create a new aTDW. We are basing this on following clause from 38.214:
“When PUCCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUCCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.”
For such a UE, the dynamic event that causes power consistency and phase continuity not to be maintained effectively extends until the end of the nominal TDW. This interpretation follows directly from the sub-bullet in the agreement we made on the overall framework for DMRS bundling (RAN1-107e meeting):
· If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.

We hope this clarifies our position. 

	OPPO
	In RAN1#107, we have following agreement.
	Agreement 
If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events. 
An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event. 
Note: At least frequency hopping event is considered as semi-static event.



In our view, if a semi-static event overlaps with a dynamic event, UE is also mandatory to support restarting DM-RS bundling due to semi-static events. We do not think we need to delete the 2nd bullet. 
We also think “UE is mandatory to support restarting DM-RS bundling due to semi-static events” should be captured in spec.

	NTT DOCOMO
	Support the proposal.

	Ericsson
	We do understand the logic companies have about what is possible.  However, as we said above, our read of the spec is that the UE not capable of restarting bundling for dynamic events does not restart bundling after the dynamic event regardless of if a semi-static event follows the dynamic event.  Furthermore, we think the prior agreement from RAN1#107 below is clear: once a dynamic event happens and the UE does not support restarting bundling for dynamic events, no new actual TDW is created until the end of the nominal TDW.
If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.

	CMCC
	The second bullet should be reserved, but we can live with this conclusion.

	Samsung
	Fine with the conclusion.

	Sharp
	We are fine with the proposal

	Nokia/NSB
	Support FL’s proposal.

	InterDigital
	We do not agree with the conclusion because it contradicts what the current specification states. We have same understanding as Qualcomm and Ericsson.

	vivo
	We share similar view as OPPO that the 2nd bullet should be kept according to current agreements.  



Issue #3: Clarification on the description of maximum duration in RAN1 specifications
FL comments: Regarding whether it is necessary to send an LS to RAN4 to suggest to provide whether available slot counting is configured or not configured as a parameter when performing minimum requirement testing, since only a few comments are received in the 1st round, companies are encouraged to check Ericsson’s contribution R1-2204966 and comments in 1st round discussion. 

	Company
	Comments

	CATT
	We do not see the strong need.

	Intel
	As commented in the first round, we do not think this is necessary. 

	Ericsson
	Thanks for considering our proposal.  To summarize, we are concerned that the DMRS bundling feature may not be properly tested in RAN4, since the details off TDW design are complicated.  Looking at RAN4 discussions, it was for example not clear to various companies how actual TDWs differ from nominal TDWs.
Therefore, we would like to explain to RAN4 that maximum duration includes DL slots, since the understanding that maximum duration includes only consecutive UL slots leads to the problem of split ATDWs we showed in the last round.  Furthermore, available slot counting avoids the split ATDW problem, and so we would like to suggest available slot counting be included in tests if maximum durations of e.g. 2 slots are to be tested.

	Samsung
	It seems not necessary.

	Apple
	Try to understand the proposal, currently the time domain window is based on physical slot counting. The Proposal seems providing another method to determine the time domain widow, i.e., based on available slot counting for smaller maximum duration case. If this the correct understanding, seems more discussions are needed. 
In addition, I don’t understand the statement “maximum duration includes DL slots”. According to below definitions of maximum duration and event, the maximum duration only includes the consecutive UL slots. If DL slot is included, the transmission power will change, i.e., no transmission, which violate definition of maximum duration. It’s true the time domain window includes the DL slot, such that TDW can be split into actual TDW.  
· Definition of the maximum duration: a maximum time duration during which UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements. 
· Support at least the following events that violate power consistency and phase continuity.
· Dropping/cancellation based on Rel-15/16 collision rules.
· FFS: Rel-17 collision rules.
DL slot or DL reception/monitoring based on semi-static DL/UL configuration for unpaired spectrum.

	Nokia/NSB
	Thanks, Ericsson, for the clarifications in previous round! We can be supportive if this help for better RAN4 understanding. In addition, could you clarify the concern above from Apple? We hope that this doesn’t “providing another method to determine the time domain widow, i.e., based on available slot counting for smaller maximum duration case”.

	InterDigital
	Ok to send LS. Also interested in answer to Apple’s question.

	
	



Issue #8: Other minor clarification/correction issues
Issue #8-1: Editorial issue on “power control parameters” in TS 38.214
FL comments: Only a few comments are received in the 1st round, companies are encouraged to check Huawei’s comments in 1st round discussion and provide further comments on the following TP.
	6.1.7 UE procedure for determining time domain windows for bundling DM-RS
<omitted text>
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
-	A downlink slot or downlink reception or downlink monitoring based on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated for unpaired spectrum.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds 13 symbols for normal cyclic prefix or exceeds 11 symbols for extended cyclic prefix.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols but other uplink transmissions are scheduled between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
-	For PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B or TB processing over multiple slots, a dropping or cancellation of a PUSCH transmission according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
-	For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6 and clause 11.1 of [6, TS 38.213].
-	For any two consecutive PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, and when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', a different SRS resource set association is used for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, according to Clause 6.1.2.1.
-	For any two consecutive PUCCH transmissions of PUCCH repetition, and when a PUCCH resource used for repetitions of a PUCCH transmission by a UE includes first and second spatial relations or first and second sets of power control 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]. 
-	Uplink timing adjustment in response to a timing advance command according to clause 4.2 of [6, TS 38.213].
-	Frequency hopping.
-	For reduced capability half-duplex UEs, 
-	a dropping or cancellation of a PUSCH transmission according to clause 17.2 of [6, TS 38.213] or
-	an overlapping of the gap between two consecutive PUSCH transmissions and any symbol of downlink reception or downlink monitoring
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. 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.
<omitted text>


 
	Company
	Comments

	CATT
	OK.

	Intel
	As commented in the first round, we still do not think this is needed. The current text already includes “as described in [10, TS 38.321] and in clause 7.2.1 of [6, TS 38.213],”. It is not clear to us whether any confusion would cause even without the update. 

	Ericsson
	We are OK with the change.

	Samsung
	OK

	Nokia/NSB
	We are fine with the change.

	InterDigital
	Still do not think this is necessary. I do not see how this could be misinterpreted as including Pcmax, P-MPR, etc. These are not “parameters”.

	vivo
	We also think the description is clear and there is no ambiguity. The change seems unnecessary. But we can live with the TP if all other companies agree on this. 

	Huawei, HiSilicon
	Support.
The term of higher layer parameter has no ambiguity and has been used in TS 38.214/38.213. It addresses the concern of the group worrying about misinterpretation but also reflect what is in mind of the group who feel no misinterpretation.



Issue #8-2: Alignment on RRC parameter ‘[maxDMRS-BundlingDuration]’ in TS 38.214 with RAN2 spec
FL comment: Regarding the name of parameter ‘[maxDMRS-BundlingDuration]’, it seems the name is not determined yet. Based on companies’ comments, TP is updated as follows incorporating the proposed change in issue#3.

	-------TS 38.214-------
6.1.7	UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when PUSCH-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUSCH-TimeDomainWindowLength, if configured.
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUSCH-TimeDomainWindowLength is not configured, where [maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots of  PUSCH transmissions, and where:
-	For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1.
-	For PUCCH transmissions of PUCCH repetition, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUCCH-TimeDomainWindowLength, if configured.
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUCCH-TimeDomainWindowLength is not configured, where [maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213].
<omitted text>



	Company
	Comments

	Panasonic 
	We are fine with the updated TP.

	CATT
	While we understand the motivation, we just afraid if we still have to do further update in the future once every name of parameter is decided. 
We prefer to wait a bit. Nevertheless, if majority think it is OK, then we are fine. 

	Intel
	We are fine with the TP

	Ericsson
	The TP is OK, although we think ‘according to UE capability’ is better than ‘subject to UE capability’, since then it is more clear that maxDMRS-BundlingDuration is a UE capability parameter rather than a value indirectly determined by some UE capability.   

	Samsung
	OK

	Nokia/NSB
	Support the FL’s proposal.

	InterDigital
	OK with TP, prefer Ericsson’s wording for the capability.

	vivo
	Fine with the TP. 



5. [bookmark: _GoBack]Proposal for email approval
Proposal 4: Adopt the following TP to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when PUSCH-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUSCH-TimeDomainWindowLength, if configured.
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUSCH-TimeDomainWindowLength is not configured, where [maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots of  PUSCH transmissions, and where:
-	For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1.
-	For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1.
-	For PUCCH transmissions of PUCCH repetition, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUCCH-TimeDomainWindowLength, if configured.
-	Computed as min ([maxDMRS-BundlingDuration], M), if PUCCH-TimeDomainWindowLength is not configured, where [maxDMRS-BundlingDuration] is maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213].
<omitted text>



6. Agreements at RAN1#108-e
Agreement:
· For HD-FDD RedCap UEs configured with DMRS bundling, an event is constituted for a case where a dropping or cancellation of a PUSCH transmission according dropping rules in [17.2, TS 38.213].

Agreement:
· For HD-FDD RedCap UEs configured with DMRS bundling, an event is constituted for a case where the gap between two consecutive PUSCH transmissions overlaps with any symbol of downlink reception or downlink monitoring even if neither of the repetitions overlaps with it.

Agreement
· Final LS R1-2202867 is endorsed.

Conclusion:
· PUSCH repetitions with different sets of power control parameters in multi-TRP operation is regarded as a semi-static event.
Note: No additional specification impact is expected

Agreement:
· Gap between two PUSCH/PUCCH transmissions exceeds 11 symbols for extended CP is regarded as an event.

Agreement:
· The value range of PUSCH-TimeDomainWindowLength is INTEGER (2..32).
· The value range of PUCCH-TimeDomainWindowLength is INTEGER (2..8).
· Note: the value shall not exceed the maximum duration.
7. Agreements at RAN1#107b-e
Conclusion:
· It is not expected to redefine transmission occasion for PUSCH/PUCCH for DMRS bundling in Rel-17.

Agreement:
· The value range of PUSCH-TimeDomainWindowLength is INTEGER (2..[32]).
· The value range of PUCCH-TimeDomainWindowLength is INTEGER (2..[8]).
· Note: the value shall not exceed the maximum duration.

Agreement:
Adopt the following TP to TS 38.214
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< unchanged text omitted>
-	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].
< unchanged text omitted>



Agreement:
Send an LS to RAN4 asking the following question
· For extended CP, is 11-symbol the maximum length for the non-zero un-scheduled gap in-between the PUSCH transmission or PUCCH repetition, when UE is required to maintain power consistency and phase continuity?

Agreement
Final LS R1-2200773 on DMRS bundling for PUSCH and PUCCH is endorsed.

Agreement:
· If DMRS bundling and UL beam switching for multi-TRP operation are configured simultaneously, UL beam switching for multi-TRP operation is regarded as a semi-static event.

Agreement:
Update the description of the RRC parameters PUSCH-Window-Restart and PUCCH-Window-Restart as follows.
· UE bundles PUSCH DM-RS remaining in a nominal time domain window after dynamic event(s) triggered by DCI or MAC-CE that violate power consistency and phase continuity requirements
· UE bundles PUCCH DM-RS remaining in a nominal time domain window after dynamic event(s) triggered by DCI or MAC-CE that violate power consistency and phase continuity requirements
Note: Events should be excluded, which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.

8. Agreements at RAN1#107-e
Agreement:
Support Option 1’-a
Option 1’-a: 
· If L is configured, the maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.
· If L is not configured, the default value of L = min (maximum duration, duration of all PUSCH repetitions)

Agreement:
· For non-back-to-back PUSCH/PUCCH transmissions across consecutive slots, the other uplink transmission in the middle of two PUSCH/PUCCH transmissions constitutes an event that violates power consistency and phase continuity.

Conclusion:
· Dynamic indication of the window length L of the configured TDW by DCI or indicated by TDRA table with one additional entry is not supported.

Agreement:
This working Assumption is confirmed.
	Working assumption:
· The start of the first actual TDW is the first available symbol (at least determined by TDRA table) in available slot for the first PUSCH transmission in an available slot within the configured TDW.
· The end of the actual TDW is
· the last available symbol (at least determined by TDRA table) in available slot for the last PUSCH transmission in an available slot within the configured TDW if the actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
· the last available symbol (at least determined by TDRA table) in available slot of the PUSCH transmission right before the event if an event occurs that violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.
· For UE capable of restarting DM-RS bundling, the start of the new actual TDW is the first available symbol (at least determined by TDRA table) in available slot for PUSCH transmission after the event violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.



Agreement:
· The action of gNB indicated TA commands constitutes an event that violates power consistency and phase continuity.

Agreement:
· If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events.
· An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event.
· Note: At least frequency hopping event is considered as semi-static event.

Working assumption:
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.


Agreement:
The following working Assumption is confirmed.
	Working assumption:
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
· Each configured TDW consists of one or multiple consecutive physical slots.
· The window length L of the configured TDW(s) can be explicitly configured with a single value and L is no longer than the maximum duration.
· FFS: The maximum value of L is the duration of all repetitions
· FFS: Solutions to error propagation issue if for L is longer than the maximum duration is to be discussed further.
· FFS: The window length L is configured per UL BWP
· The start of the first configured TDW is the first PUSCH transmission
· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.
· The start of other configured TDWs can be implicitly determined prior to first repetition.
· FFS: The configured TDWs are consecutive for paired spectrum/SUL band
· FFS: The start of the configured TDWs for unpaired spectrum is implicitly determined based on semi-static DL/UL configuration.
· The end of the last configured TDW is the end of the last PUSCH transmission.
· FFS: The end of the configured TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.
· Within one configured TDW, one or multiple actual TDWs can be implicitly determined:
· The start of the first actual TDW is the first PUSCH transmission within the configured TDW.
· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.
· After one actual TDW starts, UE is expected to maintain the power consistency and phase continuity until one of the following conditions is met, then the actual TDW is ended.
· The actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
· FFS: The end of the actual TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.
· An event occurs that violates power consistency and phase continuity
· FFS: The events may include e.g., a DL slot based on DL/UL configuration for unpaired spectrum, the actual TDW reaches the maximum duration, DL reception/monitoring occasion for unpaired spectrum, high priority transmission, frequency hopping, precoder cycling.
· FFS: The end of the actual TDW is the last available slot/symbol of the PUSCH transmission right before an event such that the power consistency and phase continuity are violated.
· If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
· If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 
· FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
· If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.
· FFS: UE capability of restarting DMRS bundling is applied only to dynamic event or not
Note 1: A ‘configured TDW’ refers to a time domain window whose length can be configured to ‘L’ and whose start and end is determined as described above. 
Note 2: An ‘actual TDW’ refers to a time domain window during whose entire duration the DM-RS bundling is actually applied. An ‘actual TDW’ duration is always less than or equal to the ‘configure TDW’ duration.
Note 3: Whether the terms ‘configured TDW’ and ‘actual TDW’ are revised to other terms and if such terminology is used in specifications is to be further discussed.



Agreement:
· The candidate values of the window length L of the configured TDW can be any integer value that is larger than 1 and no larger than the maximum duration.

Agreement: The following agreement is clarified as follows.
· For PUSCH repetition type A counting based on available slots, 
· “The configured TDWs are determined based on available slots” in the agreement means “The start of the configured TDWs is determined based on available slots”
	Agreement
· For PUSCH repetition type A counting based on physical slots
· The configured TDWs are consecutive, where the start of other configured TDWs is the first physical slot right after the last physical slot of a previous configured TDW.
· For PUSCH repetition type A counting based on available slots
· The configured TDWs are determined based on available slots, where start of a configured TDWs is the first available slot after the last available slot of a previous configured TDW.
· Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.



Agreement:
· UE should not perform UE autonomous TA adjustment during the actual time domain window.

Agreement:
· The TDW determination procedure agreed for PUSCH repetition type A is reused, when applicable, for PUSCH repetition type B and TBoMS with or without repetition.
· No additional specification enhancements for PUSCH repetition type B and TBoMS.

Agreement:
· If DMRS bundling and UL beam switching for multi-TRP operation are configured simultaneously, UL beam switching for multi-TRP operation constitutes an event that violates power consistency and phase continuity.
· FFS: UL beam switching for multi-TRP operation is regarded as a semi-static event.

9. Agreements at RAN1#106b-e
Agreement:
· For PUSCH repetition type A counting based on physical slots
· The start of the first configured TDW is the first physical slot for the first PUSCH transmission.
· The end of the last configured TDW is the last physical slot for the last PUSCH transmission.
· For PUSCH repetition type A counting based on available slots
· The start of the first configured TDW is the first available slot for the first PUSCH transmission.
· The end of the last configured TDW is the last available slot for the last PUSCH transmission. 
· Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.

Conclusion:
· Joint channel estimation over PUSCH transmissions across non-consecutive slots is not supported in Rel-17.

Agreement:
Down-select one of the following options in this meeting:
Option 1: 
· The maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.
Option 1’: 
· The maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.
· If L is not configured, the configured TDW length is equal to all repetitions
· If L is not configured, default behavior should be defined, e.g., the configured TDW length is equal to all repetitions
Option 3’: 
· Whether the window length L of the configured TDW can be longer than maximum duration is subject to UE capability.
· If UE is capable of L being longer than maximum duration,
· The maximum value of the window length L of the configured TDW is the duration of all repetitions.
· FFS: whether L cannot be other values other than the duration of all repetitions, if it is longer than the maximum duration.
· If L is longer than the maximum duration, UE does not expect dynamic events.
· FFS: details of dynamic events

Agreement
· For DG-PUSCH, Type1 CG-PUSCH and Type2 CG-PUSCH, the window length L of the configured TDW is at least configured by RRC.
· FFS: For DG-PUSCH and Type2 CG-PUSCH, whether the window length L of the configured TDW can be indicated by DCI or indicated by TDRA table with one additional entry.
Agreement
· The window length L of the RRC configured TDW is configured separately for PUSCH and PUCCH.
· For PUSCH, L is configured per BWP.
· FFS whether the window length L can be configured with each row in the TDRA table

Agreement
· For PUSCH repetition type A counting based on physical slots
· The configured TDWs are consecutive, where the start of other configured TDWs is the first physical slot right after the last physical slot of a previous configured TDW.
· For PUSCH repetition type A counting based on available slots
· The configured TDWs are determined based on available slots, where start of a configured TDWs is the next first available slot after the conclusion last available slot of a previous configured TDW.
· Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.

Working assumption:
· The start of the first actual TDW is the first available symbol (at least determined by TDRA table) in available slot for the first PUSCH transmission in an available slot within the configured TDW.
· The end of the actual TDW is
· the last available symbol (at least determined by TDRA table) in available slot for the last PUSCH transmission in an available slot within the configured TDW if the actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
· the last available symbol (at least determined by TDRA table) in available slot of the PUSCH transmission right before the event if an event occurs that violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.
· For UE capable of restarting DM-RS bundling, the start of the new actual TDW is the first available symbol (at least determined by TDRA table) in available slot for PUSCH transmission after the event violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.

Agreement
· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:
· Over back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
· if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A

Agreement
· For non-back-to-back PUSCH transmissions across consecutive slots (no uplink transmission in the middle of two PUSCH transmissions), support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:
· Over non-back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
· if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A

Agreement
Down-select one of the following options:
· Option 1: If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events.
· Option 2: UE capability of restarting DMRS bundling is applied to both semi-static events and dynamic events.

Agreement
· Support at least the following events that violate power consistency and phase continuity.
· Dropping/cancellation based on Rel-15/16 collision rules.
· FFS: Rel-17 collision rules.
· DL slot or DL reception/monitoring based on semi-static DL/UL configuration for unpaired spectrum.
· FFS: Other UL transmission in between PUSCH/PUCCH transmissions.
· Gap between two PUSCH/PUCCH transmissions exceeds 13 symbols.
· FFS: Transmission parameters need to be changed due to network-indicated operations, including: Tx power, UL beam/TPMI, and RB allocation.
· FFS: TPC command.
· FFS: TA adjustment.
· FFS: The actual TDW reaches the maximum duration.
· FFS: Frequency hopping.
· FFS: Precoder cycling.
· FFS: other events.
· FFS: whether events are semi-static events or dynamic events.
· FFS: the time duration of an event.

Agreement
· Introduce two RRC parameters to indicate enabling of DM-RS bundling and the window length of the configured TDW respectively.
Agreement
· Introduce a new RRC parameter for when UE restarts a PUSCH bundling window

10. Agreements at RAN1#106-e
Agreement: Confirm the following working assumption.
Working assumption:
· For non-back-to-back PUSCH transmissions (at least for the case of the same TB) across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant.
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· FFS: Over non-back-to-back PUSCH transmissions with different TBs
· FFS: Over non-back-to-back PUSCH transmissions for TBoMS 
· For the non-back-to-back PUSCH transmissions, it is defined as at least when there is no UL transmission between the two successive PUSCH transmissions
· Subject to UE capability with details FFS (e.g., separate vs. joint capability for type A & type B, w.r.t. OFF power requirements, etc.)
· FFS: Joint channel estimation over non-back-to-back PUSCH transmissions with other uplink transmissions between the two successive PUSCH transmissions across consecutive slot.

Conclusion
· Optimization of DMRS location in time domain for PUSCH is not considered for joint channel estimation in Rel-17.

Agreement
· Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
· Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.

Agreement 
Make down-selection between the following two alternatives:
· Alt 1: UE is not expected to receive TPC commands during the current time domain window.
· Alt 2: UE receives and accumulates TPC commands without taking effect during the current time domain window.

Agreement
· UE should not perform TA adjustment during the time domain window.
· FFS: UE does not expect to receive TA command to indicate TA adjustment during the TDW.
· FFS: UE ignores any TA command which indicates TA adjustment during the TDW.
· FFS: UE performs TA adjustment after the TDW if it receives any TA command indicating TA adjustment during the TDW.

Working assumption:
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
· Each configured TDW consists of one or multiple consecutive physical slots.
· The window length L of the configured TDW(s) can be explicitly configured with a single value and L is no longer than the maximum duration.
· FFS: The maximum value of L is the duration of all repetitions
· FFS: Solutions to error propagation issue if for L is longer than the maximum duration is to be discussed further.
· FFS: The window length L is configured per UL BWP
· The start of the first configured TDW is the first PUSCH transmission
· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.
· The start of other configured TDWs can be implicitly determined prior to first repetition.
· FFS: The configured TDWs are consecutive for paired spectrum/SUL band
· FFS: The start of the configured TDWs for unpaired spectrum is implicitly determined based on semi-static DL/UL configuration.
· The end of the last configured TDW is the end of the last PUSCH transmission.
· FFS: The end of the configured TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.
· Within one configured TDW, one or multiple actual TDWs can be implicitly determined:
· The start of the first actual TDW is the first PUSCH transmission within the configured TDW.
· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.
· After one actual TDW starts, UE is expected to maintain the power consistency and phase continuity until one of the following conditions is met, then the actual TDW is ended.
· The actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
· FFS: The end of the actual TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.
· An event occurs that violates power consistency and phase continuity
· FFS: The events may include e.g., a DL slot based on DL/UL configuration for unpaired spectrum, the actual TDW reaches the maximum duration, DL reception/monitoring occasion for unpaired spectrum, high priority transmission, frequency hopping, precoder cycling.
· FFS: The end of the actual TDW is the last available slot/symbol of the PUSCH transmission right before an event such that the power consistency and phase continuity are violated.
· If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
· If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 
· FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
· If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.
· FFS: UE capability of restarting DMRS bundling is applied only to dynamic event or not
Note 1: A ‘configured TDW’ refers to a time domain window whose length can be configured to ‘L’ and whose start and end is determined as described above. 
Note 2: An ‘actual TDW’ refers to a time domain window during whose entire duration the DM-RS bundling is actually applied. An ‘actual TDW’ duration is always less than or equal to the ‘configure TDW’ duration.
Note 3: Whether the terms ‘configured TDW’ and ‘actual TDW’ are revised to other terms and if such terminology is used in specifications is to be further discussed.
11. Agreements at RAN1#105-e
Agreement:
· Joint channel estimation over non-back-to-back PUSCH transmissions within one slot is not supported.

Agreement:
· Definition of the maximum duration: a maximum time duration during which UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements. 
· FFS whether or not such a definition is necessary for RAN1 specifications.
· Note: whether such a definition is to be specified in RAN4 specifications is up to RAN4.
· FFS the maximum duration may be reported by UE.
· Note: it is understood that for a UE, the maximum duration is no less than the time domain window duration

Agreement: Send LS to RAN4 asking the following questions
· For joint channel estimation, is there a maximum duration during which UE is able to maintain power consistency and phase continuity under certain tolerance level? If any, how long is it?
· What factors determine the maximum duration?
· Whether the maximum duration should be the same for different cases for both PUSCH and PUCCH?
· Whether the maximum duration is dependent on the modulation order of transmission, e.g., QPSK, 16QAM, 64QAM? 
· Whether the maximum duration is dependent on UL waveform (DFT-s-OFDM vs. OFDM)?
· Whether the maximum duration is band specific?
· Besides the factors listed above, whether or not the maximum duration is further dependent on UE capabilities (e.g., multiple possible values for a given set of factor(s)), and if so, whether the UE should report such a duration

Agreement:
· Optimization of DMRS granularity in time domain for PUSCH is not considered for joint channel estimation in Rel-17.

Agreement:
· For back-to-back PUSCH transmissions within one slot, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A with consecutive slots 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· Joint channel estimation over back-to-back PUSCH transmissions with different TBs within one slot is not supported.

Working assumption:
· For non-back-to-back PUSCH transmissions (at least for the case of the same TB) across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant.
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· FFS: Over non-back-to-back PUSCH transmissions with different TBs
· FFS: Over non-back-to-back PUSCH transmissions for TBoMS 
· For the non-back-to-back PUSCH transmissions, it is defined as at least when there is no UL transmission between the two successive PUSCH transmissions
· Subject to UE capability with details FFS (e.g., separate vs. joint capability for type A & type B, w.r.t. OFF power requirements, etc.)
· FFS: Joint channel estimation over non-back-to-back PUSCH transmissions with other uplink transmissions between the two successive PUSCH transmissions across consecutive slot.

Agreement:
· Joint channel estimation for PUSCH transmissions is enabled or disabled via RRC configuration for a UE
· FFS: whether additional dynamic signaling is needed to enable/disable joint channel estimation for PUSCH transmissions
· Note: the enabling of such a feature is subject to certain prerequisites
· FFS RRC parameter details (including explicit vs. implicit configuration)
· FFS For joint channel estimation for PUSCH, the time domain window is not explicitly enabled or disabled separately from joint channel estimation.
Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.

Agreement:
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, down select one of the following alternatives for the time domain window.
· Alt 1: All the repetitions are covered by one single time domain window
· The start of the window is the first PUSCH transmission
· FFS: how to handle non-consecutive physical slots for UL transmission, e.g., due to DL/UL configuration for unpaired spectrum
· FFS: frequency hopping and precoder cycling
· Alt 2: All the repetitions are covered by one or multiple time domain windows
· For the start of each window,
· The start of the first window is the first PUSCH transmission.
· FFS: how to determine the start of other windows, e.g., whether multiple windows are consecutive or non-consecutive, whether the start of the window depends on DL/UL configuration for unpaired spectrum
· For the length of each window,
· FFS Each window consists of at least two adjacent physical slots for UL transmission.
· The length of each window is no longer than the maximum duration.
· FFS: how to determine the length of each window
· FFS: whether the length of each window depends on DL/UL configuration for unpaired spectrum
· FFS: how to handle non-consecutive physical slots for UL transmission, e.g., due to DL/UL configuration for unpaired spectrum.
· FFS: frequency hopping and precoder cycling
· Other alternatives are not precluded.
12. Agreements at RAN1#104b-e
Agreements:
· For joint channel estimation, specify a time domain window during which a UE is expected to maintain power consistency and phase continuity among PUSCH transmissions subject to power consistency and phase continuity requirements.
· FFS how the time domain window is determined (e.g., via explicit configuration and/or implicitly derived) and whether or not to have the possibility of enabling/disabling the time domain window
· FFS the units the time domain window (e.g. repetitions, slots, and/or symbols)
· FFS : association between the potential use case(s) and units of the time window
· FFS: single or multiple time domain windows
· FFS: relation with UE capability
· FFS: whether the term "time domain window" is used in the specification or replaced by other technical terms
· FFS whether or not to further consider impacting of timing advance

Agreements:
· A new DMRS pattern equally spaced among PUSCH transmissions is not considered for joint channel estimation in Rel-17.

Agreements:
· For inter-slot frequency hopping with inter-slot bundling, down select on the following two options:
· Option 1: The bundle size (time domain hopping interval) equals to the time domain window size.
· Option 2: The bundle size (time domain hopping interval) can be different from the time domain window size.
· FFS: Whether the bundle size (time domain hopping interval) is explicitly configured or implicitly determined.
· FFS: Whether/How the bundle size (time domain hopping interval) is defined separately for FDD and TDD.
· FFS: relation between the bundle size (time domain hopping interval) and the time domain window size

Conclusion:
· For optimization of DMRS granularity in time domain with joint channel estimation, the proponents are encouraged to provide more simulation results in next meeting

Agreements:
· For the time domain window for joint channel estimation, down select on the following two options:
· Option 1: The unit of the time domain window is defined separately for the following PUSCH transmissions:
· PUSCH repetition type A
· PUSCH repetition type B, if agreed
· TBoMS, if agreed
· Different TB, if agreed
· Option 2: The unit of the time domain window is the same for the following PUSCH transmission:
· PUSCH repetition type A
· PUSCH repetition type B, if agreed
· TBoMS, if agreed
· Different TB, if agreed

Agreement:
· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· FFS: Over back-to-back PUSCH transmissions with different TBs
13. Agreements at RAN1#104e
Agreements:
· Following potential use cases are considered for joint channel estimation for PUSCH:
· Use case 1: back-to-back PUSCH transmissions within one slot.
· Use case 2: non-back-to-back PUSCH transmissions within one slot.
· Use case 3: back-to-back PUSCH transmissions across consecutive slots.
· Use case 4: non-back-to-back PUSCH transmissions across consecutive slots.
· Use case 5: PUSCH transmissions across non-consecutive slots.
Note: RAN1 assumes “back-to-back PUSCH transmission” has zero gap in-between adjacent PUSCH transmissions.

Agreements:
· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation at least for the following case:
· Over back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant
· FFS details (including possible other cases)

Agreements:
· For joint channel estimation, define a time domain window is introduced to facilitate further discussion, during which UE is expected to maintain power consistency and phase continuity among PUSCH transmissions subject to power consistency and phase continuity requirements.
· FFS: whether the window should be specified
· FFS: the length of the time domain window is defined by a set of repetitions/slots/symbols
· FFS: single or multiple time domain windows
· FFS: relation with UE capability
· FFS: the time domain window may or may not be configured or specified.
· FFS: whether the term "time domain window" is used in the specification or replaced by other technical terms
· FFS: Whether the window is determined by the power consistency and phase continuity requirements and/or by other factors is to be decided.

Agreements:
· Companies are encouraged to study optimization of DMRS granularity in time domain with joint channel estimation, including:
· Use cases
· Simulations results
· Enhanced schemes, e.g.,
· Different DMRS density for different PUSCH transmissions
· No DMRS for some PUSCH transmissions
· If applicable, impact of dynamic changes, e.g., cancellation of a repetition and companies report the evaluation method.
· Companies are encouraged to study optimization of DMRS location in time domain with joint channel estimation, including:
· Use cases
· Simulations results
· Enhanced schemes, e.g.,
· DMRS equally spaced among PUSCH transmissions
· DMRS located in special slots
· Orphan symbol上 used for DMRS
· If applicable, impact of dynamic changes, e.g., cancellation of a repetition and companies report the evaluation method.
· Note: the simulation assumptions for DM-RS in TR 38.830 are used as baseline for performance evaluation on optimization of DMRS location/granularity in time domain.
· Take into account impairments such as frequency offset, and report corresponding parametrization together with the results. Further discuss impairment details.

Working assumption:
· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:
· Over back-to-back PUSCH transmissions for TB processing one TB processed over multiple slots
· It’s subject to UE capability

Agreements:
· For joint channel estimation.
· Take into account the residual frequency error, e.g., +/- 0.1 ppm as upper bound. 
· Companies can report other values and frequency error model.
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