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[bookmark: _Ref67694016][bookmark: _Toc67700556]Introduction
[bookmark: _Hlk510705081]The following can be noted from the work item description (WID) for Rel-17 coverage enhancement [1]:
· “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 DM-RS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]”
This new feature targets improving the channel estimation quality for the demodulation of PUSCH at the receiver by using jointly the DM-RS symbols among the PUSCHs that satisfy the requirements in power consistency and phase continuity. This document discusses the remaining issues from the previous RAN1 meetings for this feature.
[bookmark: _Toc67700557]Discussion and Text Proposal for TS 38.213
TPC command handling
In RAN1#107-e meeting, the following working assumption was made for the handling of TPC commands:
	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.


This working assumption not only provides a clear UE behavior, but also well captures the majority’s view on the handling of TPC commands in case of joint channel estimation. In addition, unless the current definition of transmission occasion is modified, no operational issue related to the above working assumption has been identified. Therefore, we propose confirming the above working assumption.
[bookmark: _Toc92812548]Proposal 1. RAN1 to confirm the working assumption made in RAN1#107-e meeting on the handling of group common TPC commands with DCI format 2_2.
Although the concept in the above working assumption is clear and helps improving joint channel estimation performance (and hence improving coverage) by avoiding the segmentation of nominal TDW due to TPC commands, capturing the concept in specification is however not straightforward. Indeed, at least for the case when the UE is configured to accumulate TPC commands, the legacy TPC commands accumulation procedure is not compatible with the working assumption. Before going into details of such incompatibility, let us briefly recall the legacy TPC commands accumulation procedure. In a nutshell, to determine the power control adjustment for a PUSCH transmission occasion  (which is referred to as  hereafter for the sake of brevity), the UE must firstly determine a valid integer value for  such that  is the smallest integer for which  symbols before  is earlier than  symbols before . The UE then accumulates the TPC command values between  symbols before  and  symbols before , wherein  is: 
· a number of  symbols, which is the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon, if the PUSCH transmission is configured by ConfiguredGrantConfig.
· a number of symbols after the last symbol of a corresponding PDCCH reception and before the first symbol of a PUSCH transmission, if the PUSCH transmission is scheduled by DCI.
Issue with configured grant (CG) PUSCH transmissions in case of TPC accumulation
This section shows the incompatibility of the legacy TPC commands accumulation procedure and the above working assumption for joint channel estimation in case of CG PUSCHs. Figure 1 shows an example of applying the legacy TPC commands accumulation procedure in case joint channel estimation is applied for PUSCH repetitions with configured grant. In this example,  are PUSCH repetitions with configured grant type 1. The dashed red boxes illustrate the nominal TDWs applied on the PUSCH repetitions. For completeness, let us assume that  is scheduled by  and hence, the power control state used for (i.e., the power control state before the PUSCH repetitions) is . Let us also assume that  and  carry DCIs format 2_2 with group common TPC commands, which illustrate the cases of group common TPC commands arriving outside and inside a nominal TDW. The TPC command values associated with , , and  are denoted by , and , respectively. Finally,  is a set of TPC command values that should be accumulated for .
Following the legacy TPC commands accumulation presented above, since the PUSCH repetitions are configured grant PUSCHs,  of the PUSCH repetitions are the same and equal to  multiplied by the minimum of the values provided by k2 in PUSCH-ConfigCommon, i.e., , where the corresponding durations depicted in Figure 1 capture the fact that said durations are function of the minimum k2 in PUSCH-ConfigCommon. The resulting power control states for and  are as follows.
· For , since  symbols before  is earlier than  symbols before , therefore . The power control state  used for  should accumulate all TPC command values within  symbols before  and  symbols before , which is . Thus, .
· For , since  symbols before  is earlier than  symbols before , therefore . The power control state  used for  should accumulate all TPC command values within  symbols before  and  symbols before , which is . Thus, .
· For  and , since there is no other TPC command in between  and  in this example, it can be deduced that  .
From the above example, it can be observed that the power control states of  and , which are in the same nominal TDW, are different (). In other words, the legacy TPC commands accumulation procedure is not compatible with the working assumption, which requires the UE to accumulate TPC commands without taking effect during the current nominal TDW.
[image: ]
[bookmark: _Ref92199684]Figure 1. An example of legacy TPC commands accumulation in case joint channel estimation is applied for PUSCH repetitions () with configured grant.

[bookmark: _Toc92812527]Observation 1. For CG PUSCH transmissions, the legacy TPC commands accumulation procedure is not compatible with the working assumption made in RAN1#107-e meeting on the handling of group common TPC commands with DCI format 2_2 in case of joint channel estimation.
[bookmark: _Ref92288980]Issue with dynamic grant (DG) PUSCH transmissions in case of TPC accumulation
The discussion in the previous section paves the way towards another analysis, related to the possible inefficiencies and issues of legacy TPC commands accumulation procedure in case of DG PUSCHs for coverage shortage scenarios (as the ones considered in Rel-17). Figure 2 shows an example of legacy TPC commands accumulation procedure in case joint channel estimation is applied for PUSCH repetitions with dynamic grant. In this example,  are PUSCH repetitions scheduled by . The dashed red boxes illustrate the nominal TDWs applied on the PUSCH repetitions. For completeness, let us assume that  is scheduled by  and hence, the power control state used for (i.e., the power control state before the PUSCH repetitions) is . Let us also assume that  carries DCI format 2_2 with group common TPC command. The TPC command values associated with , , and  are denoted by , and , respectively. Finally,  is a set of TPC command values that should be accumulated for .
Following the legacy TPC commands accumulation presented above, since the PUSCH repetitions are scheduled by a DCI,  of the  is a number of symbols after the last symbol of the corresponding PDCCH reception and before the first symbol of . Hence, the power control states for and  are as follows.
· For , since  symbols before  is earlier than  symbols before , therefore . The power control state  used for  should accumulate all TPC command values within  symbols before  and  symbols before , which is . Thus, .
· For , since  symbols before  is not earlier than  symbols before , however,  symbols before  is earlier than  symbols before ,  therefore . The power control state  used for  should accumulate all TPC command values within  symbols before  and  symbols before , which is . Thus, .
· For  and , calculation yields  and  for  and , respectively. Thus,  .

[image: ]
[bookmark: _Ref92286698]Figure 2. An example of legacy TPC commands accumulation in case joint channel estimation is applied for PUSCH repetitions () scheduled by a dynamic grant (.
From the above example, it can be observed that, although the power control states of  and  which belong to the same nominal TDW are the same (i.e.,  is not taken into account for the current nominal TDW), the TPC command value  is not considered in any of the subsequent nominal TDW either. In other words, the legacy TPC commands accumulation procedure does not allow a UE to apply any power update to the PUSCH repetitions that are dynamically scheduled by a PDCCH if the TPC command is provided in DCI format 2_2 conveyed by another PDCCH that comes after the scheduling PDCCH. In this case, the TPC command provided by DCI format 2_2 cannot be timely applied to any of the PUSCH repetitions in any of the nominal TDW. This is unfortunate for coverage shortage scenarios, wherein the timing of power adjustment is critical.
[bookmark: _Toc92812528]Observation 2. For DG PUSCH transmissions, the legacy TPC commands accumulation procedure does not allow a UE to apply any power update to the PUSCH repetitions that are dynamically scheduled by a PDCCH if the TPC command is provided in DCI format 2_2 conveyed by another PDCCH that comes after the scheduling PDCCH. The TPC command provided by DCI format 2_2 cannot be timely applied to any of the PUSCH repetitions in any of the nominal TDWs.
From the above observations, it can be concluded that modification to the legacy TPC commands accumulation procedure is needed to make use of the above working assumption for CG PUSCH transmissions and, if possible, tackle the limitation above for DG PUSCH transmission. However, any modification to the legacy TPC commands accumulation procedure should be simple and the impact on other features should be minimized.
[bookmark: _Toc92812549]Proposal 2. Any modification to the legacy TPC commands accumulation procedure for capturing the working assumption made in RAN1#107-e meeting on the handling of group common TPC commands with DCI format 2_2 should be simple and the impact on other features should be minimized.
Potential solutions for the TPC accumulation case
During the post-RAN1#107-e meeting CR drafting phase, several options for the modification of the legacy TPC commands accumulation procedure have been proposed without reaching any consensus. The following options were discussed:
· Option 1: Each nominal TDW, which contains one or multiple PUSCHs, is defined as one transmission occasion.
· Option 2: Two subsets of  for the TPC commands accumulation are introduced. One subset contains the TPC commands received via DCI 0_x and the other subset contains the TPC commands received via DCI 2_2. Different rules are established to handle the two subsets separately.
· Option 3: UE uses the legacy TPC commands accumulation only for the first PUSCH in a nominal TDW. The remaining PUSCH transmissions in the same nominal TDW use the same power control state as used for the first PUSCH.
The above options show several drawbacks as follows.
· Option 1 does not capture the intention of the working assumption above. Indeed, Option 1 requires the gNB and UEs in the network to handle two concepts of transmission occasion (TO) at the same time, i.e., a TO is a single PUSCH vs. a TO is a nominal TDW, which leads to unpredictable implementation impacts. Additionally, it leads to multiple definitions of TOs in the same specification, and across specifications, likely creating further specification impact to fix possible inconsistencies. It is also worth noting that redefining the concept of TO has been discussed extensively during Rel-17 CovEnh WI without reaching any consensus. Therefore, another approach should be considered for capturing the above working assumption.
· Option 2 requires a new set of rules to properly characterize UE behavior in case a TPC command received via DCI 0_x is received during a nominal TDW. Indeed, such DCI formats are used to schedule a PUSCH, and may or may not adjust the power control of an already scheduled PUSCH. So, we do not see how creating two subsets of  would help ensuring power consistency within a nominal TDW, especially when the rules of using these subsets are unclear. Furthermore, this would force the devices involved in the communication to keep track of two sets of , instead of one, with no evident advantage brought by this change alone.
· Option 3 does not consider the fact that all DCI formats 2_2 received prior to the last PUSCH of a nominal TDW would not be applied when the first PUSCH of the subsequent nominal TDW occurs, given that the condition for this to happen would not be satisfied. Let us take, for instance, the example in Figure 1 and consider power control state determination for . Option 3 leads to , since there is no TPC command value in between  symbols before  and  symbols before .
· None of the above options can remove the limitation for DG PUSCH transmissions as mentioned in Section 2.1.2, which is arguably not a problem per se in scenarios where coverage shortage does not occur but is certainly a big limitation in scenarios where coverage shortage occurs.
One simple solution that can tackle all aforementioned drawbacks is the definition of a common starting point for the  of any  that belong to a nominal TDW, i.e., the starting point/symbol of all  corresponding to the  that belong to a same nominal TDW is the same. The common starting point is then different for different nominal TDWs. This implies that, for any pair of  and  within a nominal TDW, the interval between  symbols before  and  symbols before  is always equal to 0. Hence, a UE will automatically not adjust the power control state in a nominal TDW, regardless of whether the PUSCH has been scheduled via DG or CG. In practice, this ensures that any DCI format 2_2 received within a nominal TDW will never satisfy the condition for being applied within the nominal TDW, and its corresponding TPC command will be accumulated and always applied for PUSCHs in the subsequent TDW. 
Figure 3 reconsiders the example shown in Figure 1 with different TPC accumulation thanks to the modification of . In Figure 3, we assume that common starting point for  of any  that belongs to a nominal TDW is the start of the nominal TDW. With this modification of , the power control states for and  are as follows.
· For , since  symbols before  is earlier than  symbols before , therefore . The power control state  used for  should accumulate all TPC command values within  symbols before  and  symbols before , which is . Thus, .
· For , since  symbols before  is not earlier than  symbols before , however,  symbols before  is earlier than  symbols before ,  therefore . The power control state  used for  should accumulate all TPC command values within  symbols before  and  symbols before , which is . Thus, .
· For , since  symbols before  is earlier than  symbols before , therefore . The power control state  used for  should accumulate all TPC command values within  symbols before  and  symbols before , which is . Thus, .
· For , since  symbols before  is not earlier than  symbols before , however,  symbols before  is earlier than  symbols before ,  therefore . The power control state  used for  should accumulate all TPC command values within  symbols before  and  symbols before , which is . Thus, .
[image: ]
[bookmark: _Ref92293943]Figure 3. An example of TPC commands accumulation with the modification of  in case joint channel estimation is applied for PUSCH repetitions () with configured grant. 
It is worth noting that if the same modification of  is applied for the scenario of DG PUSCH in Figure 2, the same results as shown in Figure 3 will be achieved. In other words, this approach works for both DG and CG and it can remove the limitation as mentioned in Section 2.1.2 for DG PUSCH. 
From the above examples, the following advantages can be observed by defining a common starting point for  of any  that belongs to the same nominal TDW:
· The legacy TPC commands accumulation procedure can be kept without any modification. Only the definition of  is modified and it is applied only for the PUSCH transmissions associated with joint channel estimation when the joint channel estimation feature is enabled. Therefore, the specification impact is small. In addition, since the TPC commands accumulation procedure is not modified, the implementation impact is also negligible.
· This approach works for both DG and CG PUSCH transmissions.
· For DG PUSCH transmission, this approach helps removing the limitation mentioned in Section 2.1.2 by allowing TPC command value(s) received within one nominal TDW to be applied in the subsequent nominal TDW instead of waiting until the end of the PUSCH repetitions/transmissions.
In this context, it is rather straightforward to see that the most natural common starting point for all the  related to transmission occasions belonging to the same configured TDW is the first symbol of the configured TDW itself.
From the discussion above, we propose the following:
[bookmark: _Toc92812529]Observation 3. For the case when TPC accumulation is enabled, no change to the definition of transmission occasion for PUSCH is necessary to implement the working assumption on TPC accumulation, i.e., that when 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.
[bookmark: _Toc92812550]Proposal 3. In case of TPC accumulation with joint channel estimation, for any  belonging to a nominal time domain window,  is the number of symbols from the first symbol of the time domain window including the transmission occasion i to the first symbol of the transmission occasion i.

The case when TPC accumulation is disabled
Previous discussions focus on the case when UE is not provided with tpc-Accumulation. In this section we focus on the second possible UE behaviour, i.e., when UE is provided with tpc-Accumulation. According to legacy UE behaviour no TPC accumulation occurs in this case. In this context, the existing Working Assumption states that:
	· 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.


​
In our view, the above straightforwardly implies that the PUSCH power control adjustment state l for active UL BWP b of carrier f of serving cell c and PUSCH transmission occasion i in a given configured TDW, i.e., , is identical for all transmission occasions within the given configured TDW, and
· equal to the absolute value , as defined in Table 7.1.1-1 of TS 38.213, carried by the last TPC command value provided by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI before the first symbol of the configured TDW including transmission occasion i, with no update/accumulation during the configured TDW duration. 

We observe that this concept does not require any change to the concept of transmission occasion for PUSCH to be captured in specification, but a rather simple restriction to be added in Clause 7.1, as detailed in Section 2.2.
[bookmark: _Toc92812530]Observation 4. For the case when TPC accumulation is disabled, no change to the definition of transmission occasion for PUSCH is necessary to implement the working assumption on TPC accumulation, i.e., that 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.
[bookmark: _Toc92812551]Proposal 4. No redefinition of transmission occasion for PUSCH/PUCCH is supported in Rel-17.

Text Proposal for TS 38.213
[bookmark: _Toc92812552]Proposal 5. RAN1 to adopt the following text proposal for Clauses 7.1.1 and 7.2.1 of TS 38.213 (changes are highlighted in red).
	Reason for change:
	Completion of DM-RS bundling for coverage enhancement in NR.

	
	

	Summary of change:
	Add descriptions for application of TPC commands for repetitions with DM-RS bundling, for both PUSCH and PUCCH.

	
	

	Consequences if not approved:
	Incomplete support for DM-RS bundling in NR.

	
	

	Clauses affected:
	7.1.1, 7.2.1

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications	
	TS 38.211, TS 38.212, TS 38.214

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	



	***Unchanged text is omitted ***
7.1.1	UE behaviour
***Unchanged text is 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’,  is a number of symbols for active UL BWP  of carrier  of serving cell  from the first symbol of the nominal time domain window including the transmission occasion i and before a first symbol of the transmission occasion i, where the nominal time domain window is determined as described in [6, TS 38.214]
- If the UE is not provided PUSCH-DMRS-Bundling = ‘enabled’,
-	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
-  If the UE is provided PUSCH-DMRS-Bundling = ‘enabled’ and tpc-Accumulation,  is the PUSCH power control adjustment state l for active UL BWP b of carrier f of serving cell c and PUSCH transmission occasion i, which is identical for all transmission occasions belonging to a nominal TDW, and equal to the absolute value  carried by the last TPC command before the first symbol of the nominal TDW including transmission occasion i, and provided by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI
-	If the UE is not provided PUSCH-DMRS-Bundling = ‘enabled’,  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
***Unchanged text is omitted ***

7.2.1	UE behaviour
***Unchanged text is omitted ***
-	For the PUCCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] and PUCCH transmission occasion [image: ]
-	[image: ] is a TPC command value included in a DCI format scheduling a PDSCH reception for active UL BWP [image: ] of carrier [image: ] of the primary cell [image: ] that the UE detects for PUCCH transmission occasion [image: ], or is jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI [5, TS 38.212], as described in clause 11.3
-	[image: ] if the UE is provided twoPUCCH-PC-AdjustmentStates and PUCCH-SpatialRelationInfo and [image: ] if the UE is not provided twoPUCCH-PC-AdjustmentStates or PUCCH-SpatialRelationInfo
-	If the UE obtains a TPC command value from a DCI format scheduling a PDSCH reception and if the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of values for closedLoopIndex that provide the [image: ] value(s). If the UE receives an activation command indicating a value of pucch-SpatialRelationInfoId, the UE determines the value closedLoopIndex that provides the value of [image: ] through the link to a corresponding p0-PUCCH-Id index 
-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUCCH-RNTI, the [image: ] value is provided by the closed loop indicator field in DCI format 2_2
-	[image: ] is the current PUCCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] and PUCCH transmission occasion [image: ], where 
-	The [image: ] values are given in Table 7.1.2-1
-	[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 PUCCH transmission occasion [image: ] and [image: ] symbols before PUCCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] for PUCCH power control adjustment state, where [image: ] is the smallest integer for which [image: ] symbols before PUCCH transmission occasion [image: ] is earlier than [image: ] symbols before PUCCH transmission occasion [image: ]
- If the UE is provided PUCCH-DMRS-Bundling = ‘enabled’,  is a number of symbols for active UL BWP  of carrier  of serving cell  from the first symbol of the time domain window including the transmission occasion  to the first symbol of the transmission occasion , where the time domain window is determined as described in [6, TS 38.214]
- If the UE is not provided PUCCH-DMRS-Bundling = ‘enabled’,
-	If the PUCCH transmission is in response to a detection by the UE of a DCI format, [image: ] is a number of symbols for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUCCH transmission
-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ]
-	If the UE has reached maximum power for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] at PUCCH transmission occasion [image: ] and [image: ], then [image: ]
-	If UE has reached minimum power for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] at PUCCH transmission occasion [image: ] and [image: ], then [image: ] 
***Unchanged text is omitted ***



RRC parameter for maximum duration
The following can be noted from the latest reply LS from RAN4 [2]:
	The length(s) of maximum duration is still being analyzed in RAN4.
RAN4 is studying the impact of enabling up to 32 slots. Other numbers beyond 32 slots are not analyzed in RAN4.
RAN4 is still discussing whether the max duration would be best defined per-FR or per-band. 


Given the reply from RAN4 above, it can be expected that at least the maximum duration would not exceed 32 slots. Although RAN1 should wait for further input from RAN4 on the exact value of the maximum duration, RAN1 can already discuss other aspects of RRC parameter for the maximum duration in RAN1#107-bis-e meeting.
[bookmark: _Ref92316247][bookmark: _Toc92812553]Proposal 6. RAN1 to discuss RRC parameter for the maximum duration in RAN1#107-bis-e meeting.
Candidate values for nominal TDW length
It can be observed from the outcome of the RRC parameter discussion during and after RAN1#107-e meeting in [3] that the candidate values for nominal TDW length parameter (PUSCH-TimeDomainWindowLength) is still FFS. Given the agreement in RAN1#107-e that the nominal TDW length should not exceed the maximum duration, one candidate value for PUSCH-TimeDomainWindowLength should be the maximum duration, whose RRC parameter is to be defined as per Proposal 6. The motivation for configuring other values smaller than maximum duration for PUSCH-TimeDomainWindowLength is unclear. Therefore, to minimize RRC overhead, only two candidate values for PUSCH-TimeDomainWindowLength should be sufficient. The other candidate value could be defined after the exact value of maximum duration is confirmed by RAN4.
[bookmark: _Toc92812554]Proposal 7. RAN1 to introduce only two candidate values for PUSCH-TimeDomainWindowLength. One candidate value is equal to the maximum duration, the other candidate value is FFS.
[bookmark: _Toc67700564]Conclusion
In this contribution, we discussed aspects related to the normative work necessary to provide support to joint channel estimation in Rel-17. The following observations have been made:
Observation 1. For CG PUSCH transmissions, the legacy TPC commands accumulation procedure is not compatible with the working assumption made in RAN1#107-e meeting on the handling of group common TPC commands with DCI format 2_2 in case of joint channel estimation.
Observation 2. For DG PUSCH transmissions, the legacy TPC commands accumulation procedure does not allow a UE to apply any power update to the PUSCH repetitions that are dynamically scheduled by a PDCCH if the TPC command is provided in DCI format 2_2 conveyed by another PDCCH that comes after the scheduling PDCCH. The TPC command provided by DCI format 2_2 cannot be timely applied to any of the PUSCH repetitions in any of the nominal TDWs.
Observation 3. For the case when TPC accumulation is enabled, no change to the definition of transmission occasion for PUSCH is necessary to implement the working assumption on TPC accumulation, i.e., that when 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.
Observation 4. For the case when TPC accumulation is disabled, no change to the definition of transmission occasion for PUSCH is necessary to implement the working assumption on TPC accumulation, i.e., that 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.

In addition, the following proposals have been made:

Proposal 1. RAN1 to confirm the working assumption made in RAN1#107-e meeting on the handling of group common TPC commands with DCI format 2_2.
Proposal 2. Any modification to the legacy TPC commands accumulation procedure for capturing the working assumption made in RAN1#107-e meeting on the handling of group common TPC commands with DCI format 2_2 should be simple and the impact on other features should be minimized.
Proposal 3. In case of TPC accumulation with joint channel estimation, for any  belonging to a nominal time domain window,  is the number of symbols from the first symbol of the time domain window including the transmission occasion i to the first symbol of the transmission occasion i.
Proposal 4. No redefinition of transmission occasion for PUSCH/PUCCH is supported in Rel-17.
Proposal 5. RAN1 to adopt the following text proposal for Clauses 7.1.1 and 7.2.1 of TS 38.213 (changes are highlighted in red).
	***Unchanged text is omitted ***
7.1.1	UE behaviour
***Unchanged text is 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’,  is a number of symbols for active UL BWP  of carrier  of serving cell  from the first symbol of the nominal time domain window including the transmission occasion i and before a first symbol of the transmission occasion i, where the nominal time domain window is determined as described in [6, TS 38.214]
- If the UE is not provided PUSCH-DMRS-Bundling = ‘enabled’,
-	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
-  If the UE is provided PUSCH-DMRS-Bundling = ‘enabled’ and tpc-Accumulation,  is the PUSCH power control adjustment state l for active UL BWP b of carrier f of serving cell c and PUSCH transmission occasion i, which is identical for all transmission occasions belonging to a nominal TDW, and equal to the absolute value  carried by the last TPC command before the first symbol of the nominal TDW including transmission occasion i, and provided by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI
-	If the UE is not provided PUSCH-DMRS-Bundling = ‘enabled’,  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
***Unchanged text is omitted ***

7.2.1	UE behaviour
***Unchanged text is omitted ***
-	For the PUCCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] and PUCCH transmission occasion [image: ]
-	[image: ] is a TPC command value included in a DCI format scheduling a PDSCH reception for active UL BWP [image: ] of carrier [image: ] of the primary cell [image: ] that the UE detects for PUCCH transmission occasion [image: ], or is jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI [5, TS 38.212], as described in clause 11.3
-	[image: ] if the UE is provided twoPUCCH-PC-AdjustmentStates and PUCCH-SpatialRelationInfo and [image: ] if the UE is not provided twoPUCCH-PC-AdjustmentStates or PUCCH-SpatialRelationInfo
-	If the UE obtains a TPC command value from a DCI format scheduling a PDSCH reception and if the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of values for closedLoopIndex that provide the [image: ] value(s). If the UE receives an activation command indicating a value of pucch-SpatialRelationInfoId, the UE determines the value closedLoopIndex that provides the value of [image: ] through the link to a corresponding p0-PUCCH-Id index 
-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUCCH-RNTI, the [image: ] value is provided by the closed loop indicator field in DCI format 2_2
-	[image: ] is the current PUCCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] and PUCCH transmission occasion [image: ], where 
-	The [image: ] values are given in Table 7.1.2-1
-	[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 PUCCH transmission occasion [image: ] and [image: ] symbols before PUCCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] for PUCCH power control adjustment state, where [image: ] is the smallest integer for which [image: ] symbols before PUCCH transmission occasion [image: ] is earlier than [image: ] symbols before PUCCH transmission occasion [image: ]
- If the UE is provided PUCCH-DMRS-Bundling = ‘enabled’,  is a number of symbols for active UL BWP  of carrier  of serving cell  from the first symbol of the time domain window including the transmission occasion  to the first symbol of the transmission occasion , where the time domain window is determined as described in [6, TS 38.214]
- If the UE is not provided PUCCH-DMRS-Bundling = ‘enabled’,
-	If the PUCCH transmission is in response to a detection by the UE of a DCI format, [image: ] is a number of symbols for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUCCH transmission
-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ]
-	If the UE has reached maximum power for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] at PUCCH transmission occasion [image: ] and [image: ], then [image: ]
-	If UE has reached minimum power for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] at PUCCH transmission occasion [image: ] and [image: ], then [image: ] 
***Unchanged text is omitted ***



Proposal 6. RAN1 to discuss RRC parameter for the maximum duration in RAN1#107-bis-e meeting.
Proposal 7. RAN1 to introduce only two candidate values for PUSCH-TimeDomainWindowLength. One candidate value is equal to the maximum duration, the other candidate value is FFS.
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