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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK8][bookmark: _Ref68251440] Introduction
This contribution is a summary of maintenance issues on joint channel estimation for Rel-17 NR coverage enhancements.
2. Initial discussion
Issue #1: Correction on RRC parameters for DMRS bundling
[1][4] propose to correct the RRC parameters for DMRS bundling.
1. Correct the RRC parameter for UE indicating support of DMRS bundling in TS38.214 and keep alignment between TS38.214 and TS38.306.
2. Correct RRC parameters “PUSCH-Window-Restart” and “PUCCH-Window-Restart” in TS38.214 to keep alignment between TS38.214 and TS38.331.
In addition, [4] has the following proposal.
1. Apply a smaller indent to the paragraphs on determination of the start of a new actual window, when pusch-WindowRestart or pucch-WindowRestart is enabled.
FL: Some typos need to be corrected.
	[bookmark: _Toc114223884]6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
-	Computed as min (maxDurationDMRS-Bundling [maxDMRS-BundlingDuration], M), if PUSCH-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling [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:
< Unchanged parts are omitted >
-	Computed as min (maxDurationDMRS-Bundling [maxDMRS-BundlingDuration], M), if PUCCH-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling [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].
< Unchanged parts are omitted >
For PUSCH transmissions of a 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, a nominal TDW consists of one or multiple actual TDWs. The UE determines the actual TDWs as follows: 
-	The start of the first actual TDW is the first symbol of the first PUSCH transmission 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 within the nominal TDW.
-	The end of an actual TDW is
-	The last symbol of the last PUSCH transmission 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 within the nominal TDW, if the actual TDW reaches the end of the last PUSCH transmission within the nominal TDW.
-	The last symbol of a PUSCH transmission before the event, if an event occurs 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 wth with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
-	When pusch-WindowRestartPUSCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUSCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
For PUCCH transmissions of PUCCH repetition, a nominal TDW consists of one or multiple actual TDWs. The UE determines the actual TDWs as follows:
-	The start of the first actual TDW is the first symbol of the first PUCCH transmission in a slot determined for PUCCH tranmission transmission within the nominal TDW.
-	The end of an actual TDW is
-	The last symbol of the last PUCCH transmission in a slot determined for transmission of the PUCCH within the nominal TDW, if the actual TDW reaches the end of the last PUCCH transmission within the nominal TDW.
-	The last symbol of a PUCCH transmission before the event, if an event occurs which causes power consistency and phase continuity not be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.
-	When pucch-WindowRestartPUCCH-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.
< Unchanged parts are omitted >



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

	Spreadtrum
	The TP can be included in the alignment CR.

	OPPO
	Support.

	Ericsson
	Support

	vivo
	Fine and this can be treated as an alignment CR.



Issue #2: Correction on unified TCI state with DMRS bundling
[2] proposes to treat the beam switching via the indicated TCI state during repetition as an event breaking the power consistency and phase continuity. [3] proposes the following TP to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
< Unchanged parts are omitted >
-	Application of the indicated TCI State different from the previous indicated TCI State.
< Unchanged parts are omitted >



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

	Spreadtrum
	The TP can be discussed after there is a clear conclusion from MIMO session, such as whether or not the applied TCI states can be updated using unified TCI framework within the repetitions. 

	OPPO
	Support to postpone the discussion. 

	Ericsson
	Support

	NTT DOCOMO
	Support. 
Rel-17 MIMO CR discussion ends up no official conclusion/agreement related to TCI update within repetition, since majority thinks PUSCH for unified TCI is strictly updated with beam application time even based on the current spec and no additional conclusion/agreement is useful. Hence, the postponing the discussion does not help, as MIMO team will not handle this discussion anymore. 

	vivo
	We’re fine with the intention of this CR. However, some modifications are needed to make it more accurate:
The wording "Application of the indicated TCI State different from the previous indicated TCI state" should be updated to "a different TCI-State and/or TCI-UL-State is indicated by DCI for uplink".

	Spreadtrum
	We are fine with the intention, and open to further discuss the wording. With the reference to 38.214, Clause 5.1.5 is more accurate.



Issue #3: Correction for window restart with DMRS bundling
[4] has following proposals.
1. Add the missing UE capability of dmrs-BundlingRestart.
2. Add the configuration of pusch-WindowRestart or pucch-WindowRestart as a prerequisite to trigger window restart due to dynamic events.
[4] proposes the following TP to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
The UE shall maintain power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to an event triggered by MAC-CE, subject to UE capability of dmrs-BundlingRestart [13, TS 38.306] and when pusch-WindowRestart or pucch-WindowRestart is enabled. 
< Unchanged parts are omitted >



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

	Spreadtrum
	The TP can be included in the alignment CR.

	OPPO
	Support.

	Ericsson
	We support the change for the following several reasons.
The specific UE capability of dmrs-BundlingRestart is not provided throughput 38.214.
Without mentioning gNB configuration of pusch-WindowRestart or pucch-WindowRestart, it is unclear whether the previous text of the start of a new actual window should be referred to. 
No mentioning gNB configuration of pusch-WindowRestart or pucch-WindowRestart implies that a UE capable of dmrs-BundlingRestart has to always maintain power consistency and phase continuity within an actual TDW created in response to DCI or MAC CE. However, this is not needed.

	vivo
	Fine to have this as an alignment CR.



3. Proposals
Proposal 1: 
· Adopt the following TP to TS 38.214 for alignment CR.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
-	Computed as min (maxDurationDMRS-Bundling [maxDMRS-BundlingDuration], M), if PUSCH-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling [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:
< Unchanged parts are omitted >
-	Computed as min (maxDurationDMRS-Bundling [maxDMRS-BundlingDuration], M), if PUCCH-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling [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].
< Unchanged parts are omitted >
For PUSCH transmissions of a 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, a nominal TDW consists of one or multiple actual TDWs. The UE determines the actual TDWs as follows: 
-	The start of the first actual TDW is the first symbol of the first PUSCH transmission 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 within the nominal TDW.
-	The end of an actual TDW is
-	The last symbol of the last PUSCH transmission 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 within the nominal TDW, if the actual TDW reaches the end of the last PUSCH transmission within the nominal TDW.
-	The last symbol of a PUSCH transmission before the event, if an event occurs 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 wth with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
-	When pusch-WindowRestartPUSCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUSCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
For PUCCH transmissions of PUCCH repetition, a nominal TDW consists of one or multiple actual TDWs. The UE determines the actual TDWs as follows:
-	The start of the first actual TDW is the first symbol of the first PUCCH transmission in a slot determined for PUCCH tranmission transmission within the nominal TDW.
-	The end of an actual TDW is
-	The last symbol of the last PUCCH transmission in a slot determined for transmission of the PUCCH within the nominal TDW, if the actual TDW reaches the end of the last PUCCH transmission within the nominal TDW.
-	The last symbol of a PUCCH transmission before the event, if an event occurs which causes power consistency and phase continuity not be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.
-	When pucch-WindowRestartPUCCH-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.
< Unchanged parts are omitted >



Proposal 2: 
· Adopt the following TP to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
The UE shall maintain power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to an event triggered by MAC-CE, subject to UE capability of dmrs-BundlingRestart [13, TS 38.306] and when pusch-WindowRestart or pucch-WindowRestart is enabled. 
< Unchanged parts are omitted >




Proposal 3: 
· Adopt the following TP to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
< Unchanged parts are omitted >
- A different TCI-State and/or TCI-UL-State is indicated by DCI for uplink according to Clause 5.1.5.
< Unchanged parts are omitted >
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