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1. Introduction
This contribution provides a summary of the following email discussion. 
[108-e-NR-CRs-03] Issue#4 Absolute TPC timeline and support of absolute TPC with DCI format 2_2 by March 1 – Xianghui (ZTE)
· Relevant tdocs: R1-2200972, R1-2201029, R1-2201030, R1-2201031, R1-2201384, R1-2202117, R1-2202449
2. [Open] Clarification on power control for DG PUSCH repetitions
2.1  Background
During the discussion of Rel-17 WI CovEnh, different interpretations about how to perform accumulated TPC command for DG PUSCH repetitions were proposed. It was suggested to discuss in Rel-15 maintenance first. More details could be found in Section 7.2 in FL summary R1-2200790. 
The main controversial point is whether the ‘PUSCH transmission’ highlighted below should be only for the first repetition or for each of the repetitions. 
	





-	 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 a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  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  



According to the input to AI 7.1 in this meeting, there are three interpretations proposed. 
·  Interpretation 1:  is defined as the number of OFDM symbols after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission occasion i.
With this interpretation, value of  for a PUSCH transmission occasion can be different from the one for another PUSCH transmission occasion among the same set of PUSCH repetitions for a TB.
 For the example in Figure 1,  cannot be applied to repetition#2~4. 
 Supported by 	Nokia, Nokia Shanghai Bell and ZTE. 
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Figure 1. An example of Interpretation 1
·  Interpretation 2:  is defined as the number of OFDM symbols after a last symbol of a corresponding PDCCH reception and before a first symbol of the first transmission occasion of the PUSCH transmission.  
· With this interpretation, value of  for all PUSCH transmission occasions of a TB is the same.
 For the example in Figure 2,  can be applied to repetition#3.  
 Supported by Huawei, HiSilicon. 
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Figure 2. An example of Interpretation 2
·  Interpretation 3: For the first repetition of PUSCH repetitions,  is defined as Interpretation 1. For the second or subsequent repetitions of PUSCH repetitions,  is defined the same as CG PUSCH, i.e., . 
· With this interpretation, different rules are used to determine  between the first repetition and the subsequent repetitions. 
· For the example in Figure 2,  are replaced by . 
· Supported by Qualcomm. 

2.2  First round of discussion
For the first round of discussion, Moderator would like to collect companies’ views for the following questions.
Q1: Which interpretation do you think aligns with current specification? Please provide the evidence/reasoning for your supported interpretation.
	Company
	Comments

	Huawei, HiSilicon
	First of all, we suggest to discuss whether a UE should keep unchanged transmission power for all scheduled repetitions (transmission occasions) because such question is very important and it is linked to how many closed-loop states a UE should maintain.
In current specification, power control for PUSCH repetition Type A is performed per transmission occasion, i.e. per slot. Its closed-loop state for power control can be shared by multiple successive PUSCH transmissions.To be specific, as illustrated below, a PUSCH transmission with repetitions can be interlaced with another PUSCH transmission of higher priority, both sharing the same closed-loop state, e.g. eMBB PUSCH v.s. ULRRC PUSCH, or configured PUSCH v.s. dynamic PUSCH.
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In this case, if the closed-loop state of power control should be kept unchanged by a UE for all repetitions of a scheduled PUSCH repetition Type A transmission, then it equivalently requires a UE to support more closed-loop states than that it has reported support of because the UE has to retain the same closed-loop state for all low priority PUSCH repetitions even its has been changed by a scheduled high priority PUSCH. On the contrary, such issue is avoided if the closed-loop state of power control is not required to be unchanged by a UE for all repetitions.
Therefore, the highlighted specification text “the PUSCH transmission” below should not be interpretated as PUSCH transmission occasion #i (interpretation#1), otherwise, the same cut-off time is applied to all repetitions for determination of effective received TPC command and causes the issue discussed above.
Section 7.1.1, TS 38.213 

“If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  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”

Considering the facts that the number of closed-loop state in a UE is limited and shared by multiple HARQ processes, we suggest to first have a common understanding on Q0: whether a UE should keep unchanged transmission power for all scheduled repetitions (transmission occasions), then secondly discuss how to capture such common understanding.

	Intel
	Our understanding is Interpretation 1. In our view, the following PUSCH transmission in the spec should refer to each PUSCH repetition. In this case,  can be different from different PUSCH repetitions. 




-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  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 

	QC
	We don’t think the spec is clear enough. We will have to figure out what the preferred behavior is. As Huawei points out, this is closely tied to interlacing of PUSCH transmissions. DG-DG interlacing is clearly barred but situation for CG-DG interlacing is not very clear. We think a UE capability to indicate support for interlaced transmissions may be needed. 
We are open to interpretations that don’t require a UE to revert state. Like Huawei mentions, once we allow for this, this is in effect another power control state for the UE to manage.
Our Q0 would be: Is a UE required to support interlaced transmissions? 

	Futurewei
	We think Interpretation 2 is the correct one. The text was written for all cases, not just cases with repetition. Therefore the interpretation should also be same for both with and without repetition. If Interpretation 1 is the intended, how will it apply to the case of non-repetition?

	vivo
	Our understanding is Interpretation 1. Since it was agreed that a PUSCH transmission occasion is a nominal repetition, it is common understanding  is different for each transmission occasion i. With this understanding, the UE can keep transmission power unchanged for all scheduled repetition transmission occasions.

	CATT
	
Our understanding is Interpretation 2.   The closed-loop power control algorithm is to compare the mapping of the long-term BLER to the scheduled MCS of each Tx.   Most of the TPC commends are zero.  Thus, the closed-loop power control would apply independently at every slot with same regardless the PUSCH/PUCCH repetition.   Current spec is clear without any further change.   

	Sharp
	Our understanding is Interpretation 2.
First, it is clearly specified that KPUSCH(i) is the same as KPUSCH,min only when a PUSCH transmission is configured by ConfiguredGrantConfig. Therefore, it is impossible to take Interpretation 3 according to the current specification.
Furthermore, the term “transmission occasion i” is used everywhere in the TPC accumulation procedures described in 38.213. However, in this particular sentence, “the PUSCH transmission” is used, not “transmission occasion i”. Therefore, it is more reasonable to interpret it as something different from “transmission occasion”.

	Ericsson
	Interpretation #1 is correct in our view.  In our view ‘PUSCH transmission’ is used in the 38.213 reference from Huawei above instead of ‘transmission occasion’ because DCI schedules the transmission not the transmission occasion. PUSCH power control is per PUSCH transmission occasion i.  Then the timing is from the scheduling PDCCH to each PUSCH transmission occasion as in Interpretation #1.
While we agree that DCI 2_2 should not require a UE to support additional power control states, we don’t think that a high priority DG PUSCH interrupting a CG PUSCH transmission will required this given interpretation #1.  If, for example, a DG PUSCH pre-empts a repeated PUSCH, the  value is determined by the scheduling DCI for the high priority PUSCH, and the TPC command is applied to adjustment state  according to its cardinality .  In other words, regardless of its grant type, the  for a PUSCH occasion  is determined on a slot by slot basis even when PUSCH is repeated, since each slot can be affected by DCI even after the first transmission.

	Samsung
	The current spec seems more likely as interpretation 1, but we do not sure whether it is aligned to preferable UE operation. So we prefer to update the spec to be read as interpretation 2.
The current text should be made for single PUSCH transmission, so it is still unclear for PUSCH repetitions as pointed out by Huawei. Therefore, we would like to clarify the current spec for PUSCH repetition.

	Nokia, NSB
	We prefer clarification in the specification as there are clearly different views of what the correct behaviour should be. Our understanding was interpretation 1, and that power control operates on a transmission occasion basis – UL Tx power can change between transmission occasions of a PUSCH slot aggregate repeating a TB across multiple slots.

	DOCOMO
	We are fine with either interpretation 1 or interpretation 2. Since the spec is indeed not very clear, we prefer to update for more clarity. 

	ZTE
	We agree the specification is not very clear and our understanding is interpretation 1. 



Q2: Do you think the same interpretation should apply to accumulated TPC command for PUCCH repetitions? 
	Company
	Comments

	Huawei, Hisilicon
	As commented above, interpretation#1 is incorrect for PUCCH repetitions because it has the same issue described above for PUSCH repetitions. 
Considering the facts that the number of closed-loop state in a UE is limited and shared by multiple HARQ processes, we suggest to first have a common understanding on Q0: whether a UE should keep unchanged transmission power for all scheduled repetitions (transmission occasions), then discuss how to capture such common understanding.

	Intel
	Yes. 

	QC
	Yes, we can aim to harmonize the behavior for PUCCH and PUSCH.

	Futurewei
	After consensus achieved for Q1, we think it is natural to apply the same for PUCCH repetitions

	vivo
	Yes.

	CATT
	Yes.

	Sharp
	Yes

	Ericsson
	Yes.  The value of  corresponds to the PDCCH and to the PUCCH transmission occasion , as is the case for PUSCH.

	Samsung
	Yes

	Nokia, NSB
	Yes

	DOCOMO
	Yes. 

	ZTE
	Yes




Q3: With such many different interpretations now, do you think it’s better to clarify the final common understanding if reached in the specification? 
	Company
	Comments

	Huawei, Hisilicon
	At least the interpretation#1 should be precluded as a clarification.

	Intel
	Yes, it is better to clarify Rel-15/16 behavior as this is also important for NR coverage enhancement WI. 

	QC
	Some clarification will be needed so as to provide clear guidance for R17 Coverage Enhancement.

	Futurewei
	Though we do not think the specification needs clarification, we are fine to draw a conclusion of common understanding.

	Vivo
	We think current spec is clear, there is no need to change. We are fine to draw some clarifications to facilitate R17 coverage discussion.

	CATT
	We believe that the current spec is clear.   No additional conclusion/agreement is needed.

	Sharp
	Yes, to avoid unnecessary discussion in the future.

	Ericsson
	We think the spec is clear regarding accumulated TPC (and in line with Interpretation #1), so no need for related changes to the spec or for conclusions.

	Samsung
	Yes

	Nokia, NSB
	Yes

	DOCOMO
	Yes 

	ZTE
	Yes




2.3  Second round of discussion

Below is a summary of the discussion in the first round. 
Q1: Interpretations for accumulated TPC command for DG PUSCH repetition.  
· Interpretation 1: Intel, vivo, Ericsson, Nokia, NSB, ZTE
· Interpretation 2: Futurewei, CATT, Sharp, Samsung
· Open: DOCOMO

Q2: Whether or not the same interpretation should apply to accumulated TPC command for PUCCH repetitions
· It seems all companies are fine with applying the same interpretation for PUCCH repetitions. 

Q3: Whether or not to update the specification
· The majority support to update the specification, while several companies do not support. 
==> Let’s first conclude the first two questions before checking whether specification update is needed. 

For the second round of discussion, moderator suggests to first discuss the questions raised by some companies. And then we can check whether we can find a way out. 

Q: Whether the following interlaced transmissions, as the example proposed by Huawei below, is supported or not? If supported, whether a UE should keep unchanged transmission power for all scheduled repetitions? If the same power should be kept, how many closed-loop states the UE should keep? 
Note that, FG 8-8 (UL power control with 2 PUSCH closed loops) is reported as ‘Mandatory with capability signalling’. 
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Figure 3 An example of interlaced transmissions

	Company
	Comments

	QC
	We don’t think R15/R16 intended to support CG-DG interlacing. DG-DG interlacing was barred and we think the same consideration could apply to CG-DG interlacing as well.
At the very least, if we are now discussing R15/R16 behavior for such cases, we should first introduce a UE capability to address this. If interlacing is allowed, then how many interlaces are allowed? What is the limit on the number of concurrent interlaces a UE has to deal with in CA and non-CA cases? Interlacing locks up UE resources and we need to know how to plan and allocate resources for such scenarios.
Without answers to these questions, we should not be designing for this case. Per our understanding, UE behavior is undefined for such scenarios.
Now, even if interlacing was indeed allowed, we don’t think Interpretation 2 addresses Huawei’s issue of power control state reversal.
Consider the following case where a CG PUSCH occasion occurs between two repetitions of a DG-PUSCH. Assume further that a DCI Format 2_2 is received prior to the CG PUSCH occasion. For this case, if we are to follow Interpretation 2, depending on the K2 offset, we can have a scenario where the TPC command received via DCI 2_2 is taken into account for CG-PUSCH, but is to be dropped for DG-PUSCH.
[image: ]




	Sharp
	The interlaced transmissions are supported.
Furthermore, the UE does not keep unchanged transmission power for all scheduled repetitions. For example, a first power control state is used for a first set of PUSCH repetitions and a second power control state is used for a second set of PUSCH repetitions due to keeping unchanged transmission power for both first set and second set. If the first set and second set are interlaced, NW with Interpretation 1 cannot schedule other interlaced transmission than the first set and second set until end of the first set or second set. This is because NW with Interpretation 1 assumes that two power control states are occupied for the first set and second set and the number of power control states that can be kept by the UE is up to 2. In Rel-15, the number of interlaced PUSCH transmissions is not restricted (i.e., there is no such reduction of scheduling flexibility). For this reason, the UE does not occupy one of power control states for all the PUSCH repetitions.

	Samsung 
	Q: Following the text in the current specification, interlaced PUSCH transmissions with different priority can be supported. At least not prevented. In RAN 1’s discussion, up to 2 CL PC process can be configured as the below agreement and working assumption made in RAN1#90bis, and the application of each CL PC process relies on the association between SRI and CL PC index. Therefore, the interlaced transmission of PUSCH would not have specific any impact on selection of CL PC process nor on the number of required CL PC process. It just depends on gNB’s scheduling whether different CL PC process would be applied on repeated PUSCH transmission and interlaced PUSCH transmission.
	In RAN1#90bis,
Agreement: For N closed-loop power control processes, i.e., fc(i,l), for NR PUSCH power control for serving cell c, the following working assumption is confirmed:
N is up to 2
Working Assumption:
· Support Pcmax,c(i), P0_PUCCH(F), PLc(k), g(i) for NR PUCCH power control in slot i for serving cell c.
Support up to 2 closed-loop power control processes, i.e., l


We neighter think that keeping unchanged transmission power over PUSCH repetition with low priority seems to be preferable UE operation. If gNB scheduled the same CL PC process, the PUSCH transmission power of repetition happened after high priority PUSCH transmission can be updated by the TPC command aimed for interlaced PUSCH.

	MTK
	We don’t think R15/R16 intended to support CG-DG interlacing. Besides, For Q1 in first round discussion, our understanding is current spec reflects Interpretation 2. We do not really see R15/R16 spec change needed at this phase.

	vivo
	We don’t think discussing the interlaced transmission issue will help to resolve the problem on different understandings of the timeline of  for accumulated TPC for DG PUSCH repetition transmission. In the case of two PUSCHs interlaced transmission with different priorities, NW can configure separate closed loop states for the two PUSCHs, we don’t see a problem. Even different PUSCHs with different priorities might share a common closed loop state, NW still could configure different open loop power control parameters for different PUSCHs, we hardly see any problem.

	Nokia, NSB
	We tend to agree with vivo, the interlaced transmission support is a different discussion altogether. For the record, we don’t think that was intended to be supported.

	CATT
	The TPC command from the same closed-loop power control index is independent of high/low priority of traffic, CG/DG-PUSCH, PUCCH/PUSCH repetition or any interlace transmission. When UE receives TPC command, it will apply the TPC command to the associated PUSCH after the processing timeline.  Current spec is very clear without any need of specification change.   

	Intel
	Based on our understanding, for PUSCHs with interlaced transmission, separate closed loop state can be configured by the gNB so that constant power can be used for PUSCH repetitions. We also share similar view as other companies that this seems separate discussion from which interpretation is considered. 



2.4  Third round of discussion
The reason moderator triggered the second round of discussion is to see whether there is any essential difference among different interpretations. If any, we can then decide which one is more technically reasonable. Below is a summary of the discussion.

Assuming interlacing transmissions are supported, there could be the following cases.
· Case-1: The power of different repetitions of a TB should be the same.
· With interpretation 1, the requirement can be always satisfied for DG PUSCH repetition. 
· This could cause power control state reversal issue, i.e.,  is applied to the previous CG transmission while not applied to the later DG PUSCH repetition #2 in the example shown in Figure 2.4-1. 
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Figure 2.4-1
· With interpretation 2, the requirement may not be able to satisfied if only one CL state is used. The requirement can be satisfied if different CL states are configured to different interlaced transmissions. While up to 2 states are supported. 
· It may also cause power control state reversal issue as the example shown by Qualcomm above. 
· Case-2: The power of different repetitions of a TB can be different.
· With interpretation 1, the case would not happen. 
· With interpretation 2, the case is possible.  
Assuming interlacing transmissions are not supported, similarly, Interpretation 1 will lead to the power of all repetitions is the same, while not for Interpretation 2, as the examples shown in Figure 1 and Figure 2 in Section 2.1. 

In summary, even if interlacing transmissions are supported, both interpretations can work well. The main difference is whether Case 2 is allowed and deemed necessary, which is the same as the non-interlacing scenario. In this sense, discussing interlacing transmissions would not bring much additional value. So, let’s focus on the more typical and simple case as shown in Figure 2.4-2 below. The fundamental question seems whether it is allowed and deemed necessary to send a TPC in the middle of repetitions to adjust the power for the rest of the repetitions. 
· If it is not allowed/necessary, it is more appropriate to choose Interpretation 1. 
· Otherwise, it is more appropriate to choose Interpretation 2. 
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Figure 2.4-2

Unfortunately, it expects companies would have different views on this. If we were discussing this at the very beginning of power control, we could possibly allow changing the power of some repetitions. However, at this very late stage, it would be safer to avoid such case otherwise gNB and UE may have different understanding about the power adjustment due to different interpretations of current specification. 

As a last resort, let’s do another round of questionnaire to see if we have a chance to resolve this issue. 

Q1: Do you agree RAN1 has to pick one interpretation/solution at least for Rel-16, otherwise power control for DG PUSCH repetitions cannot work very properly? 
· Note that, the  timeline is the same for both accumulated TPC command and absolute TPC command, and would both be ambiguous without a solution. 

	Company
	Comments

	QC
	Yes, a common understanding on interpretation is required. Interpretation 2 seems to cause issues, so its interpretation 1 that we should examine closely unless we are open to clarifying a more general behavior as in Interpretation 3.

	Samsung
	First, thanks FL’s summary on the 2nd round discussion. We slightly prefer to select one interpretation for common understanding. In terms of the power control, the closed-loop power control with format 2_2 can work with both interpretations, because small range of power adjustment is not a critical issue. However, the performance gain can be expected by receiving/applying an accumulated TPC command among different DG PUSCH repetitions. We prefer Interpretation 2 that seems more reasonable than Interpretation 1.

	Sharp
	Yes




Q2: If your answer is ‘No’ to Q1, do you agree the consequence is that a UE is not expected to receive an accumulated TPC command which may cause power change among different DG PUSCH repetitions? 
	Company
	Comments

	
	




Q3: If your answer is ‘Yes’ to Q1, Can you accept Interpretation 1 which can always ensure the same power of different repetitions for DG PUSCH? 
Note, if Interpretation 1 is acceptable, we can make a conclusion without specification updates if this can address some of the concerns. 
	Company
	Comments

	QC
	Yes, but we will need to have a common understanding that scenarios that require a UE to undo a power state change will be classified as error cases. 

	Samsung
	Before we proceed, we would like to further clarify the conclusion on the previous discussion. Based on the discussion above, it is obvious that Interpretation 1 has a restriction on gNB’s scheduling. So we wonder how feature leader’s observation and conclusion below are aligned: 
	· Case-2: The power of different repetitions of a TB can be different.
· With interpretation 1, the case would not happen. 
· With interpretation 2, the case is possible.  
……
In summary, even if interlacing transmissions are supported, both interpretations can work well.


Still, we wonder any company has a view that Interpretation 1 can work well in the case of interlaced PUSCH transmission with, only 1 CL process per TRP or it should be captured that Interpretation 1 leads additional restriction on gNB’s scheduling. 
Based on the discussion above, we still support Interpretation 2 which has no issue. If possible, we would like to suggest the following proposal and TP to clarify the PUSCH transmission in section 7.1.1 as below:
Proposal:
For determination of KPUSCH(i) for DG-PUSCH repetition, the PUSCH transmission is interpreted as the first PUSCH transmission among PUSCH repetitions.
· Adopt the following TP to TS 38.213:
	Section 7.1.1 in TS 38.213:




-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  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 a first PUSCH transmission among PUSCH repetitions.




	Sharp
	We still prefer Interpretation 2 because we have concerns on Interpretation 1 from the UE behavior perspective. For example, we think it is allowed and deemed necessary to send a TPC in the middle of repetitions to adjust the power for the rest of the repetitions. For CG-PUSCH, it is allowed to adjust the power during all the repetitions because KPUSCH(i) is equal to KPUSCH, min and a set D(i) can be considered between two repetitions. We don’t understand why it is not allowed for DG-PUSCH to adjust the power during all the repetitions.
Furthermore, we share the Samsung’s view. For example, a first power control state is used for a first set of PUSCH repetitions and a second power control state is used for a second set of PUSCH repetitions due to keeping unchanged transmission power for both first set and second set. If the first set and second set are interlaced, NW with Interpretation 1 cannot schedule other interlaced transmission than the first set and second set until end of the first set or second set. This is because NW with Interpretation 1 assumes that two power control states are occupied for the first set and second set although the number of power control states that can be kept by the UE is up to 2. For this reason, Interpretation 1 leads additional restriction on gNB’s scheduling.
Additionally, we think specification updates are necessary to clarify the common understanding as answered in Q3 in first round of section 2.



2.5  Summary
No consensus was reached regarding the interpretation of  for DG PUSCH repetitions for accumulated TPC command. 
· Interpretation 1: Intel, vivo, Ericsson, Nokia, NSB, ZTE
· Interpretation 2: Futurewei, CATT, Sharp, Samsung, MTK

3. [Closed] Clarification on absolute TPC command
3.1  Background
During the discussion of Rel-17 WI CovEnh, a clear majority of companies believed that absolute TPC command is supported for group common TPC with DCI format 2_2, while one company had a different understanding. It was suggested to discuss in Rel-15 maintenance first. More details could be found in Section 7.2 in FL summary R1-2200790. 
According to the input to AI 7.1 in this meeting, all companies (including Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, ZTE, Qualcomm ) agree that absolute TPC command is supported for group common TPC with DCI format 2_2. 

3.2  First round of discussion
According to the following definition of TPC command, it includes both DCI format 0_0/DCI format 0_1 and DCI format 2_2. Moderator’s understanding is the definition applies to both accumulated TPC and absolute TPC. If it was argued that, there is no clear timeline for performing absolute TPC command in current specification, it cannot infer that absolute TPC command is not supported for DCI format 2_2 only. Because there is no timeline for all DCI formats. 
	




-	For the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  in PUSCH transmission occasion 





-	 is a TPC command value included in a DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in Clause 11.3



With above, moderator would like to collect companies’ views on the following questions. 
Q1: Do you agree that absolute TPC command in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI is supported for both DG PUSCH and CG PUSCH in Rel-15? 
If your answer is ‘No’, please provide the detailed reasoning. 
	Company
	Comments

	Huawei, HiSilicon
	We don’t feel it is a discussion point. It is surely supported by current spec. The only discussion point is whether some UE behavior has not been fully specified and whether a CR is needed for it.

	Intel
	Yes, it is supported based on current spec. 

	QC
	While we are open to extending support for absolute TPC commands via DCI 2_2, it’s not clear to us if there is a use case. Note that PUCCH power control doesn’t consider them. So the question is, what use case warrants making a one-time change to transmit power for a single PUSCH transmission occasion?
If a clear use case doesn’t emerge, let’s leave the spec as it is. Not need to spend time clarifying a feature that has no practical value.

	Futurewei
	We agree that it is supported based on the current specification.

	Vivo
	We think there is no ambiguous on supporting absolute TPC command in DCI format 2_2 for DG and CG PUSCH. The main issue here is that the timeline of applying absolute TPC command is unspecified in Rel-15.

	CATT
	During Rel-15 power control discussion, absolute TPC could be used for DG and CG PUSCH.  There is no issue of timeline.     

	Sharp
	Yes

	Ericsson
	There are three main reasons we think that absolute TPC is not supported for DCI 2_2.  
Firstly, in section 7.1 of 38.213, values for  are only provided for accumulated TPC, and so the timing for absolute TPC is not given in the specs.  If the timing was not provided, especially by this stage with Rel-17 closed, it’s hard to understand how that is not the intention.  Without the timing, the UE ehaviour is not known, and the feature is not supported, at least in a practical sense.  We observe that the issue of support for absolute power control with DCI 2_2 was discussed in RAN1#103 and #104, and this did not result in any changes to the specification (the related CR in 	R1-2100284 was rejected), nor conclusions to clarify the ehaviour
Secondly, the power control adjustment state is defined by , and so refers to a particular transmission occasion .  Since there is no dependence on prior values of , then  seems to influence only transmission occasion .  If the TPC command is received when the PUSCH is not being transmitted, then we don’t see how it applies.
Lastly, power control parameters are provided in ConfiguredGrantConfig for configured grant operation, and tpc-Accumulation is not included in this IE, and so it is not possible to use absolute TPC at least when only configured for PUSCH with ConfiguredGrantConfig.

	Samsung
	Agree, it is supported based on the current spec.

	Nokia, NSB
	Yes. The current spec defines absolute TPC support for DCI 2_2. The timeline seems to be missing.

	DOCOMO
	Open to discuss. 

	ZTE
	Based on the definition of TPC command in current spec, we think absolute TPC with DCI 2_2 is supported for PUSCH. 



Q2: If your answer to Q1 is ‘Yes’, do you agree to reuse the same timeline  as defined for accumulated TPC command? 
If your answer is ‘No’, please indicate what timeline should be used for absolute TPC command? 
	Company
	Comments

	Huawei, HiSilicon
	Preferred. It benefits a unified implementation for both absolute and accumulated TPC cases. 
A simple clarification is that, absolute TPC has similar timeline as accumulated TPC commands, i.e., the closed-loop state for PUSCH transmission occasion i is determined by the latest TPC command received K_PUSCH(i) symbols before the transmission occasion i, where the determination of K_PUSCH(i) is the same as that for accumulated TPC commands.
A change could be 
< 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 provided tpc-Accumulation, where

-	 absolute values are given in Table 7.1.1-1 
-     is the latest TPC command value that is received  symbols before the PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state  
-	 is the same as that defined for the case where the UE is not provided tpc-Accumulation

< Unchanged parts are omitted >


	Intel
	Yes, same timeline is applied for absolute TPC command

	QC
	Yes, if we decide to go ahead and clarify, then a similar timeline would be helpful.

	Futurewei
	Agree to use the same timeline

	vivo
	Yes. For absolute TPC, we are fine to apply the same timeline as for accumulated TPC.

	CATT
	The same timeline should apply to absolute TPC as that for accumulated TPC.  

	Sharp
	Yes

	Ericsson
	We don’t think that it is necessary to extend absolute power control to DCI 2_2, as discussed above.  Absolute power control in our understanding is to apply on a transmission by transmission basis, i.e. to a specific transmission occasion i, and so should be from a scheduling DCI rather than DCI 2_2.
Again, a CR (R1-2100284) to introduce support for absolute power control with DCI 2_2 was rejected. We would like to understand how the situation is different now than it was then.

	Samsung
	Agree to apply the same timeline.

	Nokia, NSB
	Support clarifying that the same timeline is used.

	DOCOMO
	Same view as Qualcomm. 

	ZTE
	Yes




Q3: If your answer to Q2 is ‘Yes’, do you think we need to update the current specification, e.g., for Rel-16 only? 
	Company
	Comments

	Huawei, HiSilicon
	From specification perspective, we prefer a specified UE behavior than non-specified UE behavior. Since it is Rel-15 feature, the UE behavior is expected to be clarified in Rel-15 spec.

	Intel
	We slightly prefer not to update the spec if common understanding is reached. 

	QC
	Yes, only for R16, if needed. R15 spec remains unchanged. 

	Futurewei
	We are ok to update the spec if the group thinks it is needed

	vivo
	Either a CR or a conclusion is fine for us.

	CATT
	We think the spec is not ambiguous.  We don’t see need to change Rel-15 spec for sure.   

	Sharp
	Yes, to avoid unnecessary discussion in the future.

	Samsung
	From our perspective, it seems better to update for both Rel-15 and Rel-16 specs.

	Nokia, NSB
	Spec update or RAN1 conclusion are both fine. We have a slight preference for a spec update.

	DOCOMO
	Fine with clarifying this from Rel-15. 

	ZTE
	Prefer to clarify in the spec to avoid any repeated discussion in the future. 



One additional clarification is whether absolute TPC command is supported for PUCCH. Moderator’s understanding is it is not supported. Because, the RRC parameter tpc-Accumulation is only configured in PUSCH-PowerControl, and also there is no any descriptions in TS38.213 for absolute TPC command for PUCCH. 
Q4: Do you agree that absolute TPC command is not supported for PUCCH?
	Company
	Comments

	Intel
	Agree. 

	QC
	Yes, same understanding as moderator

	Futurewei
	Agree

	vivo
	Yes.

	CATT
	Yes

	Sharp
	Agree

	Ericsson
	Agree.  This is clear in the specification.

	Samsung
	Yes

	Nokia, NSB
	Yes

	DOCOMO
	Yes

	ZTE
	Yes




3.3  Second round of discussion
Below is a summary of the discussion in the first round. 
Q1: Whether or not absolute TPC command with DCI format 2_2 is supported for PUSCH. 
· Support: Huawei, HiSilicon, Intel, Futurewei, Vivo, CATT, Sharp, Samsung, Nokia, NSB, ZTE
· Open to discuss: QC, DOCOMO
· Not support: Ericsson
@Ericsson, It seems your proposed arguments also apply to absolute TPC command included in a DCI format 0_0 or DCI format 0_1. So, it would mean absolute TPC command is not supported at all, regardless of the indicating DCI, if following your logic. Moderator’s understanding is this is apparently not RAN1’s intention. In addition, after review previous discussion in R1-2101966, it seems companies had common understanding that absolute TPC is supported while no formal conclusion was made. To avoid repeating similar discussion, which is triggered by Rel-17 CE WI this time, it’s better to make a clear conclusion in maintenance session. 
Given the timeline is missing, Moderator’s understanding is this feature is not implemented in practice yet and should not have any NBC issue. In such case, it seems no problem to support. 
Q2: Whether or not to reuse the same timeline  as defined for accumulated TPC command 
· Support: Huawei, HiSilicon, Intel, Futurewei, Vivo, CATT, Sharp, Samsung, Nokia, NSB, QC, DOCOMO, ZTE
· Not support: Ericsson 
Q3: Whether or not to update the specification
· The majority support to update the specification, while several companies do not support. 
 Let’s first conclude the first two questions before checking whether specification update is needed. 
Q4: Absolute TPC command is not supported for PUCCH
· All companies agree that absolute TPC command is not supported for PUCCH. 
 As there is no different understanding based on current specification, moderator doesn’t think it deserves a conclusion. So, no further discussion would be pursued on this aspect. 

Proposal #1: 
Absolute TPC command in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI is supported for both DG PUSCH and CG PUSCH in Rel-15. 
· The same timeline  as defined for accumulated TPC command is reused. 

Based on discussion and above analysis, moderator would like to check whether companies have strong concerns on above proposal. 
	Company
	Comments

	QC
	If there is no use case for absolute TPC commands, we prefer to leave the spec as is. No company seems to justify the role of absolute TPC commands received via DCI 2_2.
We certainly do not support changes to R15 spec at this late stage.

	Sharp
	We support the proposal because in our view it is more aligned with Interpretation 2 in section 2.
However, if RAN1 agrees on Interpretation 1 in section 2, our understanding is that absolute TPC command in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI is not supported for DG PUSCH, because only the absolute TPC command in the scheduling DCI can take effect in Interpretation 1. We would like to hear views on this point from the companies who support Interpretation 1 in section 2 and also support the absolute TPC command in a DCI format 2_2 for DG PUSCH.

	Ericsson
	Can the FL clarify the proposal?  Is the intention to make a conclusion that absolute TPC for DCI 2_2 is supported in Rel-15 without modification to the current specs?  If so, where is  given for the absolute case with 2_2?  Or is a CR to be proposed?
As Qualcomm points out, it is very late to make a change for Rel-15 to support this feature.  
Regarding FL comments above on our reasoning for Q1, we do not agree that they would preclude absolute TPC for DCI 0_0/0_1.  It would be helpful if the FL could elaborate so we could understand each other better.
While we agree with and appreciate the FL effort to avoid repeating discussion around this issue, we do not support the proposal.  


	Samsung
	Support FL proposal.

	MTK
	We share the same view as Qualcomm

	vivo
	Generally, we are fine with this proposal. However, it is premature to approve it, since the timeline  for accumulated TPC for DG PUSCH repetition transmission is still pending. In our understanding, for DG PUSCH, the UE can apply the latest absolute TPC command value in DCI format 2_2 that is received after the corresponding UL grant and  symbols before the PUSCH transmission occasion . For CG PUSCH, the UE can apply the latest absolute TPC command value in DCI format 2_2 that is received  symbols before the PUSCH transmission occasion .

	Nokia, NSB
	Support the FL proposal.

	CATT
	Our understanding is that Rel-15 already supports absolute TPC for DCI format 2_2.   We are OK with the conclusion.   We don’t agree with any specification change since it is clear enough in the spec.     

	Intel
	We are fine with the proposal. We do not think we need to change the spec. A conclusion is fine with us. 



3.4  Third round of discussion
@QC, MTK, Regarding the use cases for absolute TPC, it seems clear according to Table 7.1.1-2 that it can use a large TPC step to adjust the power in one shot, which has lower latency for power adjustment and also requires simpler implementation compared to accumulated TPC. Actually, based on the title of Table 7.1.1-2, it should be clear that absolute TPC command is supported for DCI format 2_2. 
	

Table 7.1.1-1: Mapping of TPC Command Field in DCI format 0_0, DCI format 0_1, or DCI format 2_2, with CRC scrambled by TPC-PUSCH-RNTI, or DCI format 2_3, to absolute and accumulated  values or  values 
	TPC Command Field 
	Accumulated [image: ] or [image: ] [dB]
	Absolute [image: ] or [image: ] [dB] 

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4






@Sharp, In section 2, it is only for DG PUSCH with repetitions. So, even Interpretation 1 is adopted there, absolute TPC command can still be used for DG PUSCH without repetition and CG PUSCH, which is the same as accumulated TPC command. 
@Ericsson, My intention was to first agree the proposal and then discuss whether any spec update is needed. For your comments in the first round, e.g., the timeline is missing for absolute TPC command, it is true for all DCI formats. So, my thinking is we cannot conclude that absolute TPC command with DCI format 2_2 is not supported due to missing timeline while absolute TPC command with scheduling DCI is supported even the timeline is also missing. Anyway, I agree the specification is not that complete. That’s why we are discussing here. BTW, based on the title of Table 7.1.1-2, at least RAN1’s intention was to support absolute TPC command with DCI format 2_2. 
@vivo, Even we may not be able to conclude on the interpretations in section 2, the proposal is still very helpful because 1) at least for DG PUSCH without repetition and CG PUSCH, the timeline is clear when referring to accumulated TPC 2) Even for DG PUSCH with repetition, it is still helpful to at least reach the same handling of  between accumulated and absolute TPC commands, which would simplify both gNB and UE implementation. 

With above, let’s check whether we can agree the following proposed conclusion, without changing the Rel-15 specification. 

Proposed conclusion:  
Absolute TPC command in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI is supported for both DG PUSCH and CG PUSCH in Rel-15. 
· The same timeline  as defined for accumulated TPC command is reused. 

If we can agree above conclusion, the discussion on this issue can be then closed. 
	Company
	Comments

	Moderator
	No concerns are raised and the proposed conclusion has been approved by Chairman.

	QC
	We are okay to concede that there was an intent to support absolute TPC commands via DCI format 2_2. We do see it clearly in Table 7.1.1-1. This can be taken as a conclusion.
However, the timeline aspects are completely missing from the spec. We can’t assume/impose a certain timeline and plug it into a conclusion. If we decide that the same timeline should be used we will need to make a spec change and it will need to be a proposal. 
This is where our questions on the urgency/criticality comes in. We don’t think a one-time use-and-throw TPC command has practical value. If gNB vendors/operators are truly missing this feature, then we are open to further fleshing out the design. We havent seen that being expressed by any company.
If a revised conclusion is required, we suggest the following: 
Proposed Conclusion:
Absolute TPC command in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI is supported for both DG PUSCH and CG PUSCH in Rel-15/R16. 
· Timeline for absolute TPC command application is up to UE implementation.

This better reflects the current state of affairs. 





	Samsung
	Support the FL proposal. We are fine to make conclusion about the unified timeline for both accumulated TPC command and absolute TPC command without spec changes. And we slightly prefer to apply it for both Rel-15/16.

	Sharp
	We are fine with the proposed conclusion and that it can be applied to Rel-15/16/17.



3.5  Summary
[bookmark: _GoBack]All companies except for one company think absolute TPC command with DCI format 2_2 is supported. No consensus is reached in the end. 
Reference
R1-2200972	 Correction on closed-loop power control for PUSCH repetitions	 Huawei, HiSilicon
R1-2201029	 Absolute TPC timeline and support of absolute TPC with DCI format 2_2 	Nokia, Nokia Shanghai Bell
R1-2201030	 TPC accumulation, interpretation of K_PUSCH(i)	 Nokia, Nokia Shanghai Bell
R1-2201031	 Correction of K_PUSCH(i) in TPC accumulation	 Nokia, Nokia Shanghai Bell
R1-2201384	 Clarification on power control adjustment for PUSCH/PUCCH repetitions	 ZTE
R1-2202117	 Clarification on TPC Command Handling and Applicability of Group Common DCI 2_2 for Absolute TPC commands	 Qualcomm Incorporated
R1-2202449	 Correction on effect time of absolute TPC for PUSCH transmissions	 Huawei, HiSilicon

Appendix-A: Proposed TPs for absolute TPC for PUSCH
To clarify the timeline for absolute TPC for PUSCH, below are the TPs proposed.  
TP in [2]: 
	-	 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
-	The timeline for applying the new TPC command is the same as when the UE is not provided tpc-Accumulation



TP in [6]: 
	-	[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
-	  is a TPC command value 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 a PUSCH transmission is scheduled by a DCI format and is the first repetition of PUSCH Repetition Type A or PUSCH Repetition Type B,  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 occasion i.
-	If a PUSCH transmission is scheduled by a DCI format and is the second or subsequent repetition of PUSCH Repetition Type A or PUSCH Repetition Type B,  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 part is omitted >



TP in [7]: 
	[bookmark: _Toc26719383][bookmark: _Toc44877043][bookmark: _Toc51963674][bookmark: _Ref500774487][bookmark: _Toc20311558][bookmark: _Toc12021446][bookmark: _Ref497117847][bookmark: _Toc74673421][bookmark: _Toc36645513][bookmark: _Toc20317986][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc45810558][bookmark: _Toc27299884][bookmark: _Toc29674283][bookmark: _Toc11352096][bookmark: _Toc60777134]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 provided tpc-Accumulation, where

-	 absolute values are given in Table 7.1.1-1 
-     is the latest TPC command value that is received  symbols before the PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state  
-	 is the same as that defined for the case where the UE is not provided tpc-Accumulation

< Unchanged parts are omitted >



Appendix-B: Proposed TPs for accumulated TPC command
TP in [1]: 
	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 a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  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 first transmission occasion 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 >
[bookmark: _Toc92093811][bookmark: _Toc45699170][bookmark: _Toc29899115][bookmark: _Toc29894816][bookmark: _Toc20311560][bookmark: _Toc36498144][bookmark: _Toc29899533][bookmark: _Toc12021448][bookmark: _Toc26719385][bookmark: _Toc29917270]7.2.1	 UE behaviour
< Unchanged parts are omitted >
-	 is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of primary cell  and PUCCH transmission occasion , where 
-	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 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 first transmission occasion of the PUCCH transmission 
-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format,  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 primary cell 
< Unchanged parts are omitted >




TP in [4]: 
	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 a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  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 occasion i. 






-	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 >



TP in [6]:
	[bookmark: _Toc45699168][bookmark: _Toc90376655][bookmark: _Toc36498142][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc29894814][bookmark: _Toc29899113]7.1.1	 UE behaviour
< Unchanged parts are omitted >
-	[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 a PUSCH transmission is scheduled by a DCI format and is the first repetition of PUSCH Repetition Type A or PUSCH Repetition Type B,  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 occasion i.
-	If a PUSCH transmission is scheduled by a DCI format and is the second or subsequent repetition of PUSCH Repetition Type A or PUSCH Repetition Type B,  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 a PUSCH transmission is configured by ConfiguredGrantConfig, [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 serving cell [image: ] 
< Unchanged parts are omitted >
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