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1. [bookmark: OLE_LINK13][bookmark: _Ref490222521][bookmark: OLE_LINK14]Introduction
In previous RAN1#107 e-meeting [1], the following agreements about joint channel estimation for PUSCH were achieved, and the working assumptions on TDW were also achieved. 
	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.
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. 
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.


[bookmark: OLE_LINK3][bookmark: _GoBack]In this contribution, we will discuss the remaining issues on the mechanism of enabling joint channel estimation and provide some text proposals.
2. Discussion on remaining issues
Maximum gap length
In RAN1#106 e-meeting, gap between two PUSCH/PUCCH transmissions exceeding 13 symbols was regarded as an event. From common understanding, 13 symbols are the maximum gap in a slot in the normal CP case, while in the extended CP case, the maximum gap of 13 symbols will definitely exceed one slot duration, which violates the power consistency and phase continuity. Considering the slot with extended CP only has 12 symbols, the maximum gap length should be 11 symbols in the extended CP case to maintain the power consistency and phase continuity.  
Proposal 1: For extended CP case, support to define 11 symbols as the maximum gap length to maintain the power consistency and phase continuity. 

Definition of semi-static event and dynamic event
In the last e-meeting, an agreement has been achieved on the definition of dynamic events and semi-static 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. While frequency hopping event, which is configured by RRC but triggered by the hopping flag field in DCI, is considered as the semi-static event as well. The reason to consider the frequency hopping as semi static event is the ‘frequency hopping flag’ is indicated together with the UL grant, which is known prior to the first PUSCH repetition. Hence, the event indicated by the same scheduling DCI can be considered as semi-static events. While, event indicated by a separated DCI format, such as SFI, CI indication, are still regarded as dynamic events.
If invalid symbol pattern for PUSCH repetition type B is configured via invalidSymbolPatternIndicatorDCI-0-1 or invalidSymbolPatternIndicatorDCI-0-2, invalid symbol pattern can be enabled by setting ‘invalid symbol pattern indicator’ field to 1 in DCI. Once the duration of invalid symbols exceeds 13 OFDM symbols, invalid symbol pattern would be an event that violate power consistency and phase continuity. Hence, invalid symbol pattern should be also regarded as a semi-static event. 
Proposal 2: For PUSCH repetition type B, gap with more than 13 OFDM symbols created by invalid symbol pattern is considered as a semi-static event.

PUSCH time domain window length
The value range of higher layer parameter PUSCH-TimeDomainWindowLength is still under discussion. According to response LS from RAN4 [2], the impact of the maximum duration up to 32 slots is under research, and the maximum duration beyond 32 slots would not be analyzed. Thus, the window length exceeding 32 slots would not be expected to be configured. Restricting the window length less than 32 slots seems reasonable enough, and the value range of window length could be revisited if any update is provided based on RAN4 research. 
Furthermore, it is reasonable for PUSCH repetition type B to configure 1 slot as time domain window length, which has no harm for PUSCH repetition type A. Thus, 1 slot can be considered as an valid time domain window length. 
Proposal 3: The time domain window length configured by PUSCH-TimeDomainWindowLength should support 1 slot and not exceed 32 slots.

3. Discussion and text proposal on events violating the condition
According to the following description in TS38.213 V17.0.0 Clause 9.2.6, PUCCH repetitions may be configured to associate with two power control parameter sets for the first and second transmission occasion. Thus, if the first and second transmission occasion apply different power control parameter sets, the power consistency and phase continuity can not be maintained, which should be regarded as an event. 
	9.2.6	PUCCH repetition procedure
……
When a PUCCH resource used for repetitions of a PUCCH transmission by a UE includes first and second spatial settings, or first and second sets of power control parameters, as described in [11, TS 38.321] and in clause 7.2.1, the UE
-	uses the first and second spatial settings, or the first and second sets of power control parameters, for first and second repetitions of the PUCCH transmission, respectively, when ,
-	alternates between the first and second spatial settings, or between the first and second sets of power control parameters, respectively, per  repetitions of the PUCCH transmission, where  if mappingPattern = ‘cyclicMapping’; else, .


Proposal 4: PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as an event.
Proposal 5: For event that violates power consistency and phase continuity, adopt TP#1 for section 9.2.6 in 38.214 V17.0.0.

 ------------------------------------------------Start of TP#1 for section 9.2.6 of 38.214 V17.0.0----------------------------------
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:
<<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:
-	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.
-	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 9.2.6 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 parameters, as described in [TS 38.321] and in clause 7.2.1 of [TS 38.213], different spatial relations or different power control parameters, are used for the two PUCCH transmissions of PUCCH repetition, according to Clause 9.2.6 of [6, TS 38.213]. 
-	Uplink timing adjustment in response to a timing advance command according to clause 4.2 of [6, TS 38.213].
-	Frequency hopping.
<<unchanged text omitted>>

------------------------------------------------End of TP#1 for section 7.1.1 of 38.213 V17.0.0----------------------------------

4. Discussion and text proposal on TPC command
In the working assumption mentioned in section 1 for handling of TPC commands in case of joint channel estimation, there’s an FFS bullet when TPC commands are not configured to be accumulated.
	· 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 our understanding, the FFS bullet is not necessary as its main bullet already tells that only the last TPC command will be applied after the current configured TDW. So we propose to confirm this working assumption with the removal of the FFS bullet. Furthermore, this working assumption hasn’t been captured in current specification due to concerns raised by many companies on the text proposed during the CR discussions. To avoid any impacts on legacy specifications, we propose following TP#1 to capture this working assumption.
Proposal 6: Confirm the working assumption with the removal of the FFS bullet.
Proposal 7: For TPC command handling when DMRS bundling is enabled, adopt TP#2 for section 7.1.1 and TP#3 for section 7.2.1 in 38.213 V17.0.0.

 ------------------------------------------------Start of TP#2 for section 7.1.1 of 38.213 V17.0.0----------------------------------
[bookmark: _Toc92093809][bookmark: _Toc29894814][bookmark: _Toc36498142][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Ref500774487][bookmark: _Toc26719383][bookmark: _Toc12021446][bookmark: _Toc29899113][bookmark: _Toc45699168][bookmark: _Toc20311558][bookmark: _Ref497117847]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’, 
-	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 nominal time domain window, , where  is the accumulation of the TPC command values that would take effect in the nominal time domain window.
-	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 
-	If the UE has reached maximum power for active UL BWP  of carrier  of serving cell  at PUSCH transmission occasion  and , then 
-	If UE has reached minimum power for active UL BWP  of carrier  of serving cell  at PUSCH transmission occasion  and , then 
-	A UE resets accumulation of a PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  to 
-	If a configuration for a corresponding  value is provided by higher layers
-	If a configuration for a corresponding  value is provided by higher layers
where  is determined from the value of  as 
-	If  and the UE is provided higher SRI-PUSCH-PowerControl,  is the sri-PUSCH-ClosedLoopIndex value(s) configured in any SRI-PUSCH-PowerControl with the sri-P0-PUSCH-AlphaSetId value corresponding to  
-	If  and the UE is not provided SRI-PUSCH-PowerControl or , 
-	If ,  is provided by the value of powerControlLoopToUse
-	 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’, 
-	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 nominal time domain window, , where  is the last TPC command value that would take effect in the nominal time domain window.
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#2 for section 7.1.1 of 38.213 V17.0.0----------------------------------

------------------------------------------------Start of TP#3 for section 7.2.1 of 38.213 V17.0.0----------------------------------
[bookmark: _Toc92093811][bookmark: _Toc29894816][bookmark: _Toc29899115][bookmark: _Toc20311560][bookmark: _Toc12021448][bookmark: _Toc29917270][bookmark: _Toc29899533][bookmark: _Toc26719385][bookmark: _Toc36498144][bookmark: _Toc45699170]7.2.1	UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
[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 primary cell  in PUCCH transmission occasion 
<<unchanged text omitted>>
-	 is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of primary cell  and PUCCH transmission occasion , where 
-	The  values are given in Table 7.1.2-1
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUCCH transmission occasion  and [image: ] symbols before PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  for PUCCH power control adjustment state, where  is the smallest integer for which  symbols before PUCCH transmission occasion  is earlier than  symbols before PUCCH transmission occasion 
-	If the UE is provided PUCCH-DMRS-Bundling = ‘enabled’, 
-	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 nominal time domain window, , where  is the accumulation of the TPC command values that would take effect in the nominal time domain window.
-	If the PUCCH transmission is in response to a detection by the UE of a DCI format,  is a number of symbols for active UL BWP  of carrier  of primary cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUCCH transmission
<<unchanged text omitted>>
------------------------------------------------End of TP#3 for section 7.2.1 of 38.213 V17.0.0----------------------------------

5. Conclusion
In this contribution, we analyze and discuss the remaining issues on the mechanism of enabling joint channel estimation, and have the following observations and proposals: 
Proposal 1: For extended CP case, support to define 11 symbols as the maximum gap length to maintain the power consistency and phase continuity. 
Proposal 2: For PUSCH repetition type B, gap with more than 13 OFDM symbols created by invalid symbol pattern is considered as a semi-static event.
Proposal 3: The time domain window length configured by PUSCH-TimeDomainWindowLength should support 1 slot and not exceed 32 slots.
Proposal 4: PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as an event..
Proposal 5: For event that violates power consistency and phase continuity, adopt TP#1 for section 9.2.6 in 38.214 V17.0.0.
Proposal 6: Confirm the working assumption with the removal of the FFS bullet.
Proposal 7: For TPC command handling when DMRS bundling is enabled, adopt TP#2 for section 7.1.1 and TP#3 for section 7.2.1 in 38.213 V17.0.0.
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