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Introduction
For PUSCH enahancements the following objectives are described in the Coverage Enhancement WID.
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.

This document is intended to facilitate view exchange and discussions on the enhancements on PUSCH repetition type A, for the following assigned email discussion.
[107bis-e-R17-CovEnh-01] Email discussion regarding enhancements for PUSCH repetition type A – Toshi (Sharp)
· 1st check point: January 20
· Final check point: January 25

Discussion 
RRC parameter related issues
For this meeting, the following remaining issues which have impacts on RRC parameters have been raised.
· Issue#1-1: Whether to support pusch-AggregationFactor-r17
· Issue#1-2: AvailableSlotCounting for CG-PUSCH

[bookmark: _Hlk92962872][Close] Issue#1-1: Whether to support pusch-AggregationFactor-r17
We have discussed whether to introduce pusch-AggregationFactor-r17 to support up-to-32 repetitions, for quite some times. However, no consensus to support it was made until now. 
[bookmark: _Hlk92962998]For RAN1#107bis-e, OPPO [7] and Intel [8] are proposing the introduction of pusch-AggregationFactor-r17 which support up-to-32 repetitions. Meanwhile, Apple [9] is proposing no use of pusch-AggregationFactor to configure the 32 repetitions in Rel-17
Since this issue has RRC impact, we have to make a decision shortly. Moreover, all the arguments have been presented during the past discussions already. Therefore, FL would like to suggest quickly checking companies’ opinions, and if no consensus is made, this issue will be considered closed and no further discussion will be held.

1st round (Issue#1-1)
Companies are asked to express their position on whether pusch-AggregationFactor-r17 supporting up-to-32 repetitions is introduced in Rel-17 or not. 

	
	Company name

	Introduce pusch-AggregationFactor-r17
	Nokia, NSB, Panasonic, Intel, Samsung, China Telecom, OPPO, Lenovo, Motorola Mobility

	Do not introduce pusch-AggregationFactor-r17
	CATT, Panasonic, QC, vivo, ZTE, Sharp, Apple, DOCOMO,Xiaomi, Ericsson,TCL, LG



1st round summary (Issue#1-1)
9 companies prefer introducing pusch-AggregationFactor-r17 supporting up-to-32 repetitions, while 12 companies do not think it as necessary. Therefore, FL would like to propose the following conclusion.
Proposed conclusion:
No consensus to introduce pusch-AggregationFactor-r17.

Since the above conclusion was agreed in 1/18 GTW2 session, this issue is now considered closed.

[Close] Issue#1-2: AvailableSlotCounting for CG-PUSCH
There is an ongoing discussion in UE features on whether a single FG or separate FGs are defined for DG-PUSCH and CG-PUSCH with the available slot counting. Samsung [5] mentions that, if separate FGs are defined, the parameter AvailableSlotCounting needs to be additionally included in ConfiguredGrantConf, as described in the consolidated higher layers parameter list for Rel-17.
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	　
	　
	　
	　
	AvailableSlotCounting
	new
	　
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	　
	in PUSCH-Config

Note: if separate FGs are defined for DG-PUSCH and CG-PUSCH, this field for CG-PUSCH may need to be added in ConfiguredGrantConf, too.
	UE-specific
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.

Note: if separate FGs are defined for DG-PUSCH and CG-PUSCH, this field may be necessary for each of them.



This issue should be addressed after the discussion on single FG or separate FGs for DG-PUSCH and CG-PUSCH with the available slot counting concludes in UE feature AI.

2nd round (Issue#1-2)
As per the request from Chair in 1/18 GTW2 session, FL would like to make the following proposal to conclude this issue.
FL Proposal on Issue#1-2:
· Remove the notes from “Per (UE, cell, TRP, …)” and “Comment” columns of the existing AvailableSlotCounting in the consolidated RRC parameter list.
· If separate FGs are defined for DG-PUSCH and CG-PUSCH, add another AvailableSlotCounting to the consolidated RRC parameter list, with the following contents.
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	　
	　
	　
	　
	AvailableSlotCounting
	new
	　
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	　
	in ConfiguredGrantConf

	UE-specific
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.



	Company
	Comments

	vivo2
	Fine.

	CATT
	OK.

	ZTE
	If separate FGs are defined for DG-PUSCH and CG-PUSCH (not our preference), we are fine with the proposal. One minor editorial suggestion: ‘disable’ should be ‘disabled’. 

	Apple
	Just for clarification, with the proposal, there are two rows for parameter AvailableSlotCounting, which is configured in PUSCH-Config or in ConfiguredGrantConfig. Since only one RRC parameter, i.e., AvailableSlotCounting, is introduced, maybe one row is enough, and mention the parent IE could be PUSCH-Config or ConfiguredGrantConfig in column “Per (UE, cell, TRP, …)”.

	CMCC
	Fine with the proposal. 
From our understanding, CG-PUSCH is configured through ConfiguredGrantConf, and DG-PUSCH is configured through PUSCH-Config separately. The AvailableSlotCounting for CG-PUSCH is supposed to be configured through the ConfiguredGrantConf, which is not related to whether single or two feature groups are defined for the DG and CG PUSCH transmission.
[image: ]


	Nokia/NSB
	Support the FL’s proposal. We also share similar question for clarification as Apple.

	Ericsson
	Support

	FL
	@Apple and Nokia,
I have no strong view on the RRC list structure, as far as it reflects our intention clearly enough. Looking at the v001 list, you can see multiple “nrofPRBs-r17” in 60GHz worksheet. So, I don’t think putting two rows for parameter AvailableSlotCounting is a problem.
@CMCC,
In RAN1#106bis-e, we have already made the following agreement, and only exception is the case when two feature groups would be defined for the DG and CG PUSCH transmission.
	Agreement
A single RRC paramter AvailableSlotCounting that applies to both DG-PUSCH and CG-PUSCH is introduced.




	OPPO
	Support




2nd round summary (Issue#1-2)
No negative comment to FL Proposal on Issue#1-2 has been received since it was shared at the beginning of the 2nd round discussion. Therefore, it would be brought for the email approval.
FL Proposal on Issue#1-2 for email approval:
· Remove the notes from “Per (UE, cell, TRP, …)” and “Comment” columns of the existing AvailableSlotCounting in the consolidated RRC parameter list.
· If separate FGs are defined for DG-PUSCH and CG-PUSCH, add another AvailableSlotCounting to the consolidated RRC parameter list, with the following contents.
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	　
	　
	　
	　
	AvailableSlotCounting
	new
	　
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	　
	in ConfiguredGrantConf

	UE-specific
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.



The above FL Proposal on Issue#1-2 was agreed in 1/20 GTW2 session. Therefore, this issue is considered as closed.

[Close] Issue#1-3: Other RRC parameter related issues

1st round (Issue#1-3)
If there is any other issue which is not captured in this document yet but needs be discussed for the completion of the RRC parameter list in this meeting, please comment below

	Company
	Comments

	
	

	
	



Since no other issue was raised in 1/18 GTW2 session, this issue is closed.

Remaining issues
For this meeting, the following remaining issues have been raised.
· Issue#2-1: Consideration of Rel-17 PUSCH dropping rules
· Issue#2-2: Use of SSBs across multiple TRPs for the available slot determination
· Issue#2-3: Use of SSBs of other serving cells in half duplex CA operation for the available slot determination
· Issue#2-4: Available slot counting for DG-PUSCH scheduled by DCI format 0_0 with other RNTI than TC-RNTI
· Issue#2-5: Available slot counting for PUSCH repetition Type A with K=1
· Issue#2-6: The slot indicated by K2 offset for the available slot counting

[Close] Issue#2-1: Consideration of Rel-17 PUSCH dropping rules
In RAN1#106-e, the following 2-step procedure for PUSCH repetition Type A with available slot counting was agreed. This agreement includes one FFS point about applicability of Rel-17 PUSCH dropping rules introduced in other WI(s). 
	Agreement
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
· FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)



In Rel-17 eIIoT/URLLC WI, following PUSCH cancellation rules have been made in RAN1#106bis-e and RAN1#107-e meeting. 
	RAN1#106bis-e:
Agreement
For collision between HP CG PUSCH and LP DG PUSCH, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to transmit the CG PUSCH and cancel the DG PUSCH at latest from the first symbol that is overlapping with the CG PUSCH.
· Note: For the DG PUSCH, it is up to UE implementation to handle OFDM symbols of the DG PUSCH before the start of HP CG PUSCH which are nonoverlapping with the HP CG PUSCH.
· FFS: How to handle the collision when there is repetition for CG and/or DG PUSCH

RAN1#107-e
Agreement
For collision of LP DG-PUSCH and HP CG-PUSCH of different priorities, the cancellation is applied per actual repetition, if LP DG-PUSCH and/or HP CG-PUSCH is repeated.
Agreement
For the overlapping between LP CG and HP DG, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. 
· On top of Rel-16 cancellation time (N2+d1) for PUCCH/PUCCH or PUCCH/PUSCH collision, additional time d3 is needed (which results N2+d1+d3 in total cancellation time) for LP CG-PUSCH and HP DG-PUSCH collision resolution.
· (Working assumption) d3 = {0, }symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
Agreement
For collision of HP DG-PUSCH and LP CG-PUSCH, the cancellation is applied per actual repetition, if HP DG-PUSCH and/or LP CG-PUSCH is repeated.



vivo [2] is proposing that the cancellation of LP PUSCH introduced in Rel-17 eIIoT/URLLC WI should be applied in Step 2 in the same way as Rel-15/16 PUSCH dropping. More specifically, LP DG-PUSCH is cancelled when colliding with HP CG-PUSCH, and LP CG-PUSCH is cancelled when colliding with HP DG-PUSCH. In both cases, the cancellation is applied per actual repetition. Note that this cancellation is already captured in Clause 9 of TS38.213v17.0.0, and the PUSCH dropping procedure in Clause 6.1.2.1 and Clause are saying that a PUSCH transmission in a slot of a multi-slot PUSCH transmission is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS 38.213]. Therefore, no specification change would be necessary for supporting of this behaviour.

1st round (Issue#2-1)
Do you agree on the following proposal?
FL proposal to Issue#2-1:
· The cancellation of LP PUSCH (introduced in Rel-17 eIIoT/URLLC WI) is applied in Step 2 of the previously agreed 2-step procedure of Rel-17 PUSCH repetitions counted on the basis of available slots (i.e., Option 1-B).
· No specification impact is expected. 

	Company
	Comments

	Nokia/NSB
	As explained by the FL, the current specifications have already captured the above proposal. Therefore, we don’t see the need to make an agreement on this issue. 

	CATT
	Agree. This may be a conclusion if it is already captured.

	Panasonic
	Agree.

	QC
	Agree

	Intel
	We are fine with the proposal. 

	vivo1
	Agree.

	ZTE
	Fine with the proposal. 

	Samsung
	It seems not necessary to have this agreement now.

	Sharp
	Agree.

	Apple
	Fine with the proposal.

	China Telecom
	Agree. Also agree with Nokia the agreement is not necessary.

	OPPO
	Agree.

	Huawei/HiSilicon
	OK.

	Xiaomi
	Agree

	Ericsson
	Support the proposal, since it is aligned with the FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s).

	Lenovo, Motorola Mobility
	Agree

	TCL
	Agree.

	LG
	We support the proposal.



1st round summary (Issue#2-1)
No companies objected the proposal. Several companies do not see the need to take it as an agreement. FL would like to suggest taking the following conclusion.
Proposed conclusion:
· The cancellation of LP PUSCH (introduced in Rel-17 eIIoT/URLLC WI) is applied in Step 2 of the previously agreed 2-step procedure of Rel-17 PUSCH repetitions counted on the basis of available slots (i.e., Option 1-B).
· No specification impact is expected. 

2nd round (Issue#2-1)
FL would like to bring the above proposed conclusion for email approval. Only if there is a strong concern, please indicate it in the table below. 

	Company
	Comments

	Samsung
	Overall we prefer not to have agreements or conclusions that have no specification impact at this stage of Rel-17. Same comment applies to other proposed conclusions. For this case, given the original agreement for available slot mentions “Rel-15/16” collision rules, we are OK with the proposed conclusion.

	
	



2nd round summary (Issue#2-1)
No objection against the proposed conclusion on Issue#2-1 has been received since it was shared at the beginning of the 2nd round discussion. Therefore, it would be brought for the email approval.
Proposed conclusion for email approval:
· The cancellation of LP PUSCH (introduced in Rel-17 eIIoT/URLLC WI) is applied in Step 2 of the previously agreed 2-step procedure of Rel-17 PUSCH repetitions counted on the basis of available slots (i.e., Option 1-B).
· No specification impact is expected. 

The above proposed conclusion was confirmed in 1/20 GTW2 session. Therefore, this issue is now closed.

[Close] Issue#2-2: Use of SSBs across multiple TRPs for the available slot determination
In NR Rel-17 feMIMO WI, it was agreed to support different SSB sets with different PCIs transmitted from mTRPs in a same serving cell. In RAN1#107-e, we discussed whether to consider more than one SSB sets for available slot counting for ConEnc, and no consensus to support more than one SSB sets for available slot counting was made.
vivo [2] is raising three possible options to handle the SSBs with PCIs different from the serving cell PCI, and they prefers Options 2 and 3. Also, some other companies are providing their views on this issues as shown below. Ericsson [13] is raising the point that, if a UE considers the SSB configurations of multiple TRPs in the first step of determining of available slots, the TRP that schedules and receives PUSCH needs to know the SSB configuration of other TRP so as to decode a PUSCH repetition correctly. For this issue, Interdigital [11] is suggesting that whether an inter-cell multi-TRP scenario can be considered as a practical use case for coverage enhancement should be discussed before considering SSBs from multiple TRPs to determine available slots, and that would also have some impact on other AIs, such as joint channel estimation.
· Select only one option from:
· Option 1: SSBs with PCI different from the serving cell PCI are only used for actual PUSCH repetition determination after the available slots are determined
· ZTE [3],
· Option 2: Both SSBs with serving cell PCI and SSBs with PCI different from the serving cell PCI are used for the available slot determination
· vivo [2], Samsung [5], Qualcomm [6], CMCC [12]
· Option 3: SSBs with the same PCI as the SSB used to determine the spatial relation of the PUSCH, are used to determine the available slots. Other set of SSBs are used for actual PUSCH repetition determination after the available slots are determined.
· vivo [2], Nokia/Nokia Shanghai Bell [4] , CMCC [12], Ericsson [13]
· Discuss first whether an inter-cell multi-TRP scenario can be considered as a practical use case for coverage enhancement.
· Interdigital [11]

FL’s understanding is that many companies think multi-TRP scenario can be considered as a practical use case for coverage enhancement. At the same time, multiple SSB configurations of multiple TRPs affect not only Rel-17 PUSCH repetitions with available slot counting but also the legacy PUCCH repetition procedure, because the slots for the legacy PUCCH repetitions are also determined by referring to SSB positions. When we designed the available slot counting for PUSCH repetition Type A, many companies had the alignment with the legacy PUCCH repetitions in mind, and consequently the procedures of PUSCH repetition Type A with the avaialble slot counting is well-aligned to the legacy PUCCH repetition procedure. Therefore, from the FL perspective, it is better to also check with MIMO experts how PUCCH repetitions work with the SSB configurations of multiple TRPs.
1st round (Issue#2-2)
Q1: Any views on how the PUCCH repetitions work with the SSB configurations of inter-cell multiple TRPs? (Note that this question is related to feMIMO WI rather than CovEnh WI.)
Q2: Please provide your preferences/views/clarifications on the following options.
· Option 1: SSBs with PCI different from the serving cell PCI are only used for actual PUSCH repetition determination after the available slots are determined
· Option 2: Both SSBs with serving cell PCI and SSBs with PCI different from the serving cell PCI are used for the available slot determination
· Option 3: SSBs with the same PCI as the SSB used to determine the spatial relation of the PUSCH, are used to determine the available slots. Other set of SSBs are used for actual PUSCH repetition determination after the available slots are determined.

	Company
	Comments

	Nokia/NSB
	Q1: It is worth clarifying that the case of multiple TRPs (mTRPs) with separate SSB configurations is inter-cell mTRPs with multiple DCIs. Hence, from our understanding, how the legacy UL transmission works with inter-cell multi-DCI mTRPs has not been discussed in feMIMO WI.
Q2: Option 3.

	CATT
	Q1: Open to hear other companies’ views.
Q2: Option 3 sounds reasonable. If PUSCH repetition is received by one or multiple TRPs, it is natural that the SSB set(s) from related TRPs should be used to determine available slot. The SSBs of irrelevant TRPs does not need to be considered during available slot determination. It may be OK to consider them in Step 2 (actual repetition determination), to avoid potential inter-UE interference, or just simply ignore them to provide more opportunities for actual transmission. 

	FL
	As mentioned by Nokia, this issue is about inter-cell mTRPs.

	QC
	Q1: The same issues are being discussed in feMIMO WI, but no conclusions have been drawn. One option for us would be to wait until feMIMO WI makes more progress. The WI is not handled in this meeting. We are okay to mirror the solution that feMIMO WI adopts to handle PUCCH repetitions.

Q2: Prefer Option 2. It is information that is available to the UE beforehand and the collision rules dictate that if we don’t take it into account, the transmission will get dropped. Option 2 ensures more repetitions are actually transmitted.

	Intel
	Q1: Suggest to treat this in MIMO session, but not CovEnh session
Q2: We prefer Option 3. The SSBs from other TRPs do not need to be considered for available slot determination. 

	vivo1
	Q1: Agree with feature leader that PUCCH repetition related changes are related to feMIMO WI, we should solve the PUSCH available slot determination issue here and it’s up to MIMO topic to decide whether the option we agreed here should be applied to PUCCH as well.
Q2: Since option 1 may provide less number of actual repetitions compared to option 2 and option 3, either option 2 or option 3 is fine from our side. From coverage perspective to allow more actual repetitions, option 2 is a bit more preferred as a PUSCH transmission would not be allowed anyway when colliding with SSBs with serving cell PCI according to current spec. in TDD case.

	ZTE
	Q1: In MIMO session, the collision handling between UL channels/signals and non-serving cell SSB is not concluded yet. There are two options (with no difference between different UL channel/signal) on the table for now. We agree that the decision should be made in MIMO session. 
· Alt 1: The UE does not transmit any UL channel/signal (no matter associated with serving cell PCI or non-serving cell PCI).
· Alt 2: The UE can only transmit UL signal/channel associated with the serving cell TRP.
Q2: Option 1 and Option 3. We don’t see the difference between Option 1 and Option 3. For Option 1, it means SSBs with PCI the same as the serving cell PCI will be used to determine the available slots, and other set of SSBs are not. Could FL or proponents of Option 3 clarify the difference with Option 1? 

	Samsung
	Q1: This should not be discussed in CovEnh – should be in MIMO maintenance.  
Q2: This should also be discussed in MIMO maintenance. 

	Sharp
	Q1: Share the views from other companies. That discussion has not been concluded in feMIMO WI yet.
Q2: We prefer waiting the discussions in feMIMO AI on how the legacy PUSCH/PUCCH repetitions work with inter-cell multi-TRPs. 

	Apple
	Q1: According to our understanding, there is no conclusion in MIMO discussion on the UL transmission colliding with SSB for M-TRP operation.
 Q2: For three options, Option 3 is simple and preferred. the wording could be updated. The spatial relation of PUSCH and SSB is only applied to FR2, maybe coresetpoolindex could be used to indicate the SSB.

	China Telecom
	Q1: A unified solution for PUSCH and PUCCH is preferred. 
Q2: Option 3. 

	OPPO
	Q1: We are open on the discussion.
Q2: We prefer Option 3.

	NTT DOCOMO
	Q2 : We prefer Option2. In our understanding, whether UL transmission with the symbols overlapping with SSBs of different PCI is allowed or not is not discussed in M-TRP discussion. So that we may wait for the conclusion of M-TRP discussion or we assume one option that UL transmission is not allowed with the symbol since same PDCCH/PDSCH/PUCCH/PUSCH-Config is assumed for the multiple TRPs (In this case Option 2 is preferred.).

	Xiaomi
	Q1: discuss it in MIMO session if it has been concluded.
Q2: we prefer Option 3, we agree that SSBs from other TRPs should not be considered for available slot determination.

	Ericsson
	Q1: In our view Rel-17 inter-cell multiple TRPs deals with multi-DCI Multi-PDSCH. 
Rel-17 Multi-TRP PUCCH repetition is for reliability, where multiple TRPs are in one serving cell. In this case, there is no separate SSB configurations associated with different TRPs, and a UE needs to consider all SSBs of mTRPs in the cell.
Q2: With the same logic as Q1, if SSBs with different PCIs are considered, we prefer Option 2.

	Lenovo, Motorola Mobility
	Q1: Should be discussed in MIMO session
Q2: Prefer option 3 as SSBs from other TRPs should be considered for available slot determination on one TRP

	TCL
	Q1: We are open on the discussion.
Q2: We prefer Option 3. The SSB from other TRPs should not be considered for available slot determination.

	LG
	Q1: The discussion will be handled in feMIMO WI, but it would be better if the aligned solution are adopted for PUCCH and PUSCH.
Q2: We prefer to wait the decision in feMIMO. 
Regarding three options, we are not sure if Option 3 has a benefit compared to Option 1. Option 2 seems to be a solution with both gain (PUSCH can be transmitted in more slots) and loss (latency increases due to postpone). Therefore, Option 1 is preferred, which uses SSB of the serving cell for available slot determination without changing the spec.

	InterDigital
	Q2 : We prefer to wait for the progress in the relevant discussion in the MIMO group. Our understanding is that the MIMO group did not have much discussions on uplink transmission related to inter-cell multi-TRP. 



1st round summary (Issue#2-2)
In feMIMO session the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs has not been concluded yet, where it includes the collision handling between the legacy PUCCH repetitions and multiple SSBs for inter-cell mTRPs and the collision handling between the legacy PUSCH repetitions (i.e., PUSCH repetition Type A with the physical slot counting) and multiple SSBs for inter-cell mTRPs. The decision on these issues should be made in feMIMO session, taking into account mTRP aspects, e.g., what information is shared by multiple TRPs, etc.
Such mTRP aspects would highly affects the discussion on available slot determination in CovEnh as well. Moreover, several companies expressed that we can wait for the conclusion in feMIMO discussion. For the FL perspective, it is suggested waiting further progress in feMIMO session.
Proposed conclusion:
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.

For the reference for the future discussion, the companies’ current positions are summarized as follows:
· Option 1: SSBs with PCI different from the serving cell PCI are only used for actual PUSCH repetition determination after the available slots are determined
· ZTE, LG
· Option 2: Both SSBs with serving cell PCI and SSBs with PCI different from the serving cell PCI are used for the available slot determination
· QC, vivo, NTT DOCOMO, Ericsson
· Option 3: SSBs with the same PCI as the SSB used to determine the spatial relation of the PUSCH, are used to determine the available slots. Other set of SSBs are used for actual PUSCH repetition determination after the available slots are determined.
· Nokia/NSB, CATT, Intel, Apple, China Telecom, OPPO, Xiaomi, Lenovo/Motorola Mobility, TCL


2nd round (Issue#2-2)
Do you agree on either conclusion below? If yes, which do you prefer?
Conclusion proposed by FL:
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.
Conclusion proposed by vivo:
· Down-select from one of the following options for available slot determination for Type A PUSCH repetition with respect to inter-cell mTRP based on further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.
· Option 1: SSBs with PCI different from the serving cell PCI are only used for actual PUSCH repetition determination after the available slots are determined
· Option 2: Both SSBs with serving cell PCI and SSBs with PCI different from the serving cell PCI are used for the available slot determination
· Option 3: SSBs with the same PCI as the SSB used to determine the spatial relation of the PUSCH, are used to determine the available slots. Other set of SSBs are used for actual PUSCH repetition determination after the available slots are determined.
· Option 4: any other options if identified in feMIMO session


	Company
	Comments

	QC
	Conclusion by FL seems to be enough for now.

	Intel
	We prefer the Conclusion proposed by FL.
We should avoid similar or duplicated discussions in feMIMO and CovEnh AIs. 

	vivo2
	We prefer to agree on the options to be down-selected for progress which also helps the discussions in feMIMO, instead of doing nothing while so many companies have proposed all possible options on the table.

	InterDigital
	We prefer Conclusion from the FL. We can come back to the issue if there’s a progress in the feMIMO discussion.

	Panasonic
	We agree on either conclusion. We think “the decision is made in feMIMO session” is also possibility.

	CATT
	FL’s conclusion seems enough. Vivo’s conclusion can be a backup starting point, if feMIMO WI cannot provide solutions in time. In that case, we have to come out a detailed solution by our own.

	ZTE
	No strong preference. We may even no need any conclusion here as we anyway will discuss this issue later on.

	Apple
	Conclusion from FL is enough. 

	Lenovo, Motorola Mobility
	FL’s conclusion is sufficient

	CMCC
	As the PUCCH repetition is still under MIMO’s discussion, we prefer unified/aligned solutions for both PUSCH repetitions and PUCCH repetitions under multiple TRP scenarios. Then we support FL’s proposal to defer the discussion until further progress is achieved in feMIMO.

	Xiaomi
	Support the conclusion from FL.

	Nokia/NSB
	We prefer the conclusion from FL.

	Ericsson
	We prefer the conclusion proposed by FL and can come back to these options if they are still valid according to FeMIMO agreement.

	Samsung
	FL conclusion seems to be sufficient.

	NTT DOCOMO
	We are fine with FL conclusion.

	LG
	We prefer the Conclusion proposed by FL.

	OPPO
	We prefer the Conclusion proposed by FL.



2nd round summary (Issue#2-2)
Companies’ views are summarized as follows:
· Prefer the conclusion proposed by FL
· QC, Intel, InterDigital, CATT, Apple, Lenovo/Motorola Mobility, CMCC, Xiaomi, Nokia/NSB, Ericsson, Samsung, NTT DOCOMO, LG, OPPO
· Prefer the conclusion proposed by vivo
· vivo
· Either is fine
· Panasonic, ZTE
Even if we take the conclusion proposed by FL, options raised by vivo would be a good starting point of the discussion when we come back. In addition, some companies mentioned the possibility that the decision is made in feMIMO session. In such a case, we do not need to come back to this issue.
Based on the above, FL would like to suggests taking the following conclusion for now.
Proposed conclusion:
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.

3rd round (Issue#2-2)
To save online discussion time, FL would like to bring the above proposed conclusion for email approval at the next check point. Only if there is a strong concern, please indicate it in the table below. 

	Company
	Comments

	vivo3
	Given all other companies would like to wait for feMIMO to discuss on the PUCCH collision handling first. For progress, we’re fine to discuss these options after that.

	
	




2nd round summary (Issue#2-1)
No objection to the proposed conclusion on Issue#2-2 has been received since it was shared at the beginning of the 3rd round discussion (at least for 36 hours). Therefore, it would be brought for the email approval.
Proposed conclusion for email approval:
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.

As the above conclusion was confirmed in 1/24 GTW2 session, this issue is considered as closed.
[bookmark: _Hlk93065704]
[Close] Issue#2-3: Use of SSBs of other serving cells in half duplex CA operation for the available slot determination
For CA case, the collision handling is performed according to following text in the same section of 38.213 v17.0.0.
	If a UE 
-	is configured with multiple serving cells and is provided with directionalCollisionHandling-r16 = 'enabled' for a set of serving cell(s) among the multiple serving cells, and
-	indicates support of half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in a first cell of the multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or PRACH in the slot if a transmission would overlap with any symbol from the set of symbols, and the UE does not transmit SRS in the set of symbols of the slot in 
-	any of the multiple serving cells if the UE is not capable of simultaneous transmission and reception as indicated by simultaneousRxTxInterBandCA among the multiple serving cells, and
-	any one of the cells corresponding to the same band as the first cell, irrespective of any capability indicated by simultaneousRxTxInterBandCA.



For RAN1#107-e, we discussed whether half duplex CA UEs need to take configurations from different DL carriers into account when determining the available slots. For the FL perspective, the agreement in RAN1#106bis-e means only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst of the serving cell where the PUSCH repetitions are performed are considered for the determination of available slots. However, due to the lack of time, FL suggested revisiting this issue in the CR phase.
According to contributions for RAN1#107bis-e, companies’ views for half duplex CA operation are summarized as follows.
· Only SSB in the serving cell where the PUSCH is transmitted is considered for available slot determination for the Type A PUSCH repetition transmissions. SSBs in different serving cells can be considered during PUSCH dropping after the available slot determination.
· vivo [2], ZTE [3], Nokia/Nokia Shanghai Bell [4], CMCC [12], Ericsson [13]
· SSBs in different serving cells are also considered for the available slot determination.
· Qualcomm [4]
· UL CA scenario is deprioritized in Rel-17 Coverage Enhancement WI.
· Samsung [5]

1st round (Issue#2-3)
Do you agree on the following proposal?
FL proposal to Issue#2-3:
· For half duplex CA operation, select only one from:
· Alt 1: Only SSB in the serving cell where the PUSCH is transmitted is considered for available slot determination for the Type A PUSCH repetition transmissions. SSBs in different serving cells can be considered during PUSCH dropping after the available slot determination.
· Alt 2: SSBs in different serving cells are also considered for the available slot determination.

	Company
	Comments

	Nokia/NSB
	Alt. 1

	CATT
	Fine with the proposal. Prefer Alt1.

	Panasonic
	We agree to the FL proposal. Our preference is Alt.1.

	QC
	Agree

	Intel
	For coverage enhancement, our view is that CA operation should be deprioritized. Even for HD-FDD case, it is mainly for single cell operation. We do not see the need to discuss this issue. 

	vivo1
	Fine.

	ZTE
	Support Alt 1, which aligns with previous agreements. 

	Samsung
	We don’t agree. It was already discussed and there was no consensus in considering UL CA scenario, the reason being that UL CA is not a realistic use case for a UE in need of coverage enhancement. No need to split power, and also lose several dB due to MPR on top, when the UE is coverage limited. Also, phase consistency and DMRS bundling gains will be lost. Overall, that is a scenario that does not justify any further consideration at this stage.

	Sharp
	Support the proposal. We prefer Alt 1.

	Apple
	The proposal is for TDD half duplex CA UE, this is not the typical coverage enhancement scenario. In case of DL CA, the simple solution is enough. We prefer Alt1.  

	China Telecom
	Support Alt 1.

	OPPO
	We prefer Alt1.

	Huawei/HiSilicon
	Alt.1. In our understanding, in the CR phase, spec impact is the focus. Considering that Alt 1 has been reflected in the current spec, we could directly discuss whether the additional spec impact required by Alt2 is necessary. We would like to suggest to rephrase the proposal to whether additional spec impact for Alt 2 is necessary.

	Xiaomi
	We prefer alt 1.

	Ericsson
	Support Alt1.

	Lenovo, Motorola Mobility
	Support Alt 1

	TCL
	Alt 1 is prefer

	LG
	We prefer Alt 1.



1st round summary (Issue#2-3)
Companies’ views are summarized as follows:
· Fine with the proposal
· Prefer Alt 1: Nokia/NSB, CATT, Panasonic, ZTE, Sharp, Apple, China Telecom, OPPO, Huawei/HiSIlicon, Xiaomi, Ericsson, Lenovo/Motorola Mobility, TCL, LG
· QC, vivo
· Do not discuss this issue
· Intel, Samsung
The large majority prefers Alt 1. At the same time, Huawei provided a good suggestion rephrasing the proposal to whether additional spec impact for Alt 2 is necessary. Considering this and the 1st round inputs, FL would like to make the following proposal.
Updated FL proposal to Issue#2-3:
· For half duplex CA operation, no additional spec impact is necessary in terms of consideration of SSB(s) for the available slot determination.

2nd round (Issue#2-3)
Do you agree on the above updated FL proposal to Issue#2-3? 

	Company
	Comments

	Intel
	We are fine with the proposal. Our original intension was that CA with HD-FDD operations is not a typical scenario for coverage enhancement and should be deprioritized during maintenance phase, but we are okay with the proposal. 
It may be good to make a conclusion rather than a proposal. 

	vivo2
	Fine with the proposal. 
The proposal is necessary given the available slot determination with respect to half duplex CA operation is introduced in NR Rel-17, which should still be clear no matter which scenario we consider. Capacity and coverage may need to be considered at the same time in some scenarios, and we should consider future use cases as well. 

	Panasonic
	Agree.

	CATT
	Fine to have this agreement or conclusion.

	ZTE
	Our understanding is we will consider not only the SSB in the serving cell but also the TDD configurations for available slot determination for half duplex CA. So, we may no need to emphasize SSB here, i.e., we can simplify the proposal to ‘For half duplex CA operation, no additional spec impact is necessary in terms of consideration of SSB(s) for the available slot determination’ .

	Apple
	Agree with FL’s proposal.

	Lenovo, Motorola Mobility
	Support the FL’s proposal

	CMCC
	Fine with FL’s proposal.
We share the similar idea that the UL CA is not a typical use case for the coverage limited scenario. 

	Xiaomi
	Fine with the proposal

	Nokia/NSB
	Support the FL’s proposal.

	Ericsson
	Agree ZTE’s proposal. The original use case is different SSB configurations and/or DL-UL-Configurations across multiple serving cells.

	FL
	@all,
If everyone is OK, the proposal can be for a conclusion, not for an agreement.
@ZTE and Ericsson,
Thank for the suggestion. I agree with you that technically there is no need to limit to SSB. However, the issue we have been discussing here is the handling of SSBs for half duplex CA operation. Therefore, I prefer mentioning “SSB(s)” in the conclusion of this issue, unless it causes any harm. 

	Samsung
	UL CA is not a typical scenario for coverage enhancement and some companies expressed this view even in this second round. Besides this conclusion has no specification impact. It seems no need for this conclusion.

	LG
	We are fine to make a conclusion.

	OPPO
	Fine with FL’s proposal.



2nd round summary (Issue#2-3)
Companies’ views are summarized as follows:
· Fine with the conclusion proposed by FL
· Intel, vivo, Panasonic, CATT, Apple, Lenovo/Motorola Mobility, CMCC, Xiaomi, Nokia/NSB, LG
· Prefer not limit to SSB
· ZTE, Ericsson
· No conclusion is necessary
· Samsung

The large majority supported the proposed conclusion. Moreover, although Samsung did not think making this conclusion is necessary, they also think that no additional spec impact is necessary.
FL would like to suggest closing this issue without a conclusion. However, according to the discussions, it seems to be commonly understood that no further discussion on the available slot determination for half duplex CA operation would be necessary.

[Pending] Issue#2-4: Available slot counting for DG-PUSCH scheduled by DCI format 0_0 with other RNTI than TC-RNTI
So far, we have not made any agreement on whether available slot counting is applied to DG-PUSCH scheduled by DCI format 0_0 with other RNTIs than TC-RNTI. In the current TS38.214, the behaviors related to the available slot counting is specified for DCI format 0_1 and 0_2 but not for DCI format 0_0. Sharp [10] is proposing that available slot counting is NOT applied to DG-PUSCH scheduled by DCI format 0_0 with other RNTIs than TC-RNTI even when AvailableSlotCounting is enabled.

1st round (Issue#2-4)
Do you agree on the following proposal?
 FL proposal to Issue#2-4:
· A slot for PUSCH scheduled by DCI format 0_0 with C-RNTI / CS-RNTI with NDI=1 / MCS-C-RNTI is determined by physical slots (not available slots), irrespective of whether AvailableSlotCounting is enabled or not.
· No specification impact is expected.

	Company
	Comments

	Nokia/NSB
	Given that there is no specification impact, we don’t see the need to make an agreement on this issue.

	CATT
	Agree.

	Panasonic
	Agree.

	QC
	Legacy R15/R16 spec does not support PUSCH repetitions when triggering PUSCH using DCI Format 0_0. R17 made no changes in this regard. If repetitions cannot be triggered, then the question of available slot-based counting does not arise. We don’t think any clarification on this is necessary.


	Intel
	Given that there is no spec impact, we think it is more appropriate to capture this as conclusion, rather than proposal. 

	vivo1
	Agree.

	ZTE
	Fine with the proposal. 

	Samsung
	No need for this agreement. UE behavior for the cases that the new feature applies (for DCI format 0_1 and 0_2) is already captured in the specifications.

	Sharp
	Agree.

	Apple
	Fine with the proposal. 

	OPPO
	Agree.

	Huawei/HiSilicon
	Since no spec impact, we prefer not to spend time on this.

	Xiaomi
	Agree

	Ericsson
	Agree.

	Lenovo, Motorola Mobility
	Agree

	TCL
	Agree.

	LG
	We are not sure whether the clarification is necessary, but ok to make a conclusion.



1st round summary (Issue#2-4)
No company objected the proposal. Several companies do not see the need to take it as an agreement. Therefore, FL would suggest taking it as a conclusion.
Proposed conclusion:
· A slot for PUSCH scheduled by DCI format 0_0 with C-RNTI / CS-RNTI with NDI=1 / MCS-C-RNTI is determined by physical slots (not available slots), irrespective of whether AvailableSlotCounting is enabled or not.
· No specification impact is expected.

2nd round (Issue#2-4)
FL would like to bring the above proposed conclusion for email approval. Only if there is a strong concern, please indicate it in the table below. 

	Company
	Comments

	QC
	I understand that no spec impacted is expected. But what is the relationship between this conclusion and the K2 timeline? Wouldn’t K2 timeline clearly indicate the slot to transmit PUSCH in? Do we really need this conclusion?

	FL
	A slot for PUSCH scheduled by DCI format 0_0 with C-RNTI / CS-RNTI with NDI=1 / MCS-C-RNTI is the slot indicated by K2 value.
We’ve already spent some time to collect companies’ views on this, and it seems companies have common understanding on the intended behavior. Why don’t we have a conclusion here? That may help to avoid unnecessary clarification discussions in the future.

	
	



2nd round summary (Issue#2-4)
QC did not think the proposed conclusion is necessary. At the same time, this issue is somehow related to the Issue#2-6. Therefore, FL would like to suggest revisiting this issue after reviewing the companies’ opinions in Issue#2-6.

[Pending] Issue#2-5: Available slot counting for PUSCH repetition Type A with K=1
So far, we have not explicitly made any agreement on whether available slot counting is applied to PUSCH with K=1. Note that, in Rel-16, the PUSCH repetition Type A concept covers both K=1 and K>1. Sharp [10] is proposing that available slot counting is applied to DG-PUSCH and CG-PUSCH with K=1 when AvailableSlotCounting is enabled.

1st round (Issue#2-5)
Do you agree on the following proposal?
 FL proposal to Issue#2-5:
· A slot for DG-PUSCH repetition Type A with K=1 is determined by available slots when AvailableSlotCounting is enabled.
· This includes the case of DG-PUSCH with CSI only.
· No specification impact is expected.
· A slot for CG-PUSCH repetition Type A with K=1 is determined by available slots when AvailableSlotCounting is enabled.

	Company
	Comments

	Nokia/NSB
	Given that there is no specification impact, we don’t see the need to make an agreement on this issue.

	CATT
	For PUCCH, available counting happens only when ,
	[bookmark: _Toc29894855][bookmark: _Toc29899572][bookmark: _Toc36498183][bookmark: _Toc12021483][bookmark: _Toc45699210][bookmark: _Toc26719420][bookmark: _Toc20311595][bookmark: _Toc74762949][bookmark: _Toc29899154][bookmark: _Toc29917309]9.2.6	PUCCH repetition procedure
…
For , 
-	the UE repeats the PUCCH transmission with the UCI over  slots 
-	a PUCCH transmission in each of
…


If PUCCH is not repeated, available counting is not applied, and gNB should indicate a usable slot/symbol groups for PUCCH transmission.
So, if we prefer that PUSCH strictly follows PUCCH mechanism, then when K=1, available slot counting should not be used. The gNB should indicate a correct slot (not overlapped with DL or SSB) by TDRA indication. 
But we are open to consider different behavior between PUSCH and PUCCH, if it is beneficial.

	Panasonic
	Agree

	QC
	Its not clear why AvailableSlotCounting would come into play for a dynamically triggered PUSCH with no repetitions. The slot where the first transmission is to be carried out should be clear from the grant itself.
Even for CG-PUSCH with K=1, we think the gNB should be able to configure in such a manner that the first slot is available for transmission (gNB knows the tdd configs and ssb positions). We don’t see the value to this relaxation.

	Intel
	It is not clear to us whether this is needed. The enhancement on PUSCH repetition type A is intended for the case when repetition is applied for the PUSCH type A. K = 1 is clearly not for the repetition. We do not see the need to capture the proposal. 

	vivo1
	For the first bullet, the single slot for DG PUSCH normally can be always available slot which can be controlled by network.
For the 2nd bullet, this seems to be not necessary. For coverage limited scenario, network will not configure repK=1. If latency is important, DG PUSCH will be used. So in such case, PUSCH transmission based on physical slot may be enough.

	ZTE
	We have similar view as CATT. In case of K=1, available slot counting should not be used to follow similar rules of PUCCH repetition. In addition, UE behavior would be also aligned with that of PUSCH scheduled by DCI format 0_0 discussed above. 

	Samsung
	No need to introduce applicability of AvailableSlotCounting with no repetitions. 

	Sharp
	Although this is our proposal, we also understand the point raised by CATT that available counting is not applied to the legacy PUCCH without repetitions. So, we are open to further discuss this issue.

	Apple
	Seems current specification already support k=1, or repK=1. If proposal is not agreeable, the related configuration need to be restricted.

	China Telecom
	Not necessary support AvailableSlotCounting for K=1.

	OPPO
	It is not necessary to capture this proposal.	

	Huawei/HiSilicon
	For any K, the gNB should ensure the first indicated slot is an available slot. However, the only value provided by the proposal is to allow a gNB to indicate an unavailable slot as the first slot when K=1. It is unclear why it is beneficial. Therefore, for the simplicity of spec, we don’t feel the second bullet is necessary.

	Xiaomi
	It seems to be not necessary to introduce the AvailableSlotCounting when K=1

	Ericsson
	For CG-PUSCH, it is hard to say if the available slot counting framework is beneficial CG-PUSCH with K=1.
A Rel-15/16 UE transmits CG-PUSCH in a flexible slot, only if it is indicated as UL by dynamic SFI. If a flexible slot is indicated as DL by dynamic SFI, a legacy UE doesn't transmit PUSCH in the slot and looks for another UL slot or flexible slot, which is indicated as UL by dynamic SFI. But if a Rel-17 UE applies the rule "flexible symbols are available for CG-PUSCH" to determine available slots, the PUSCH transmission in the flexible slot, which is indicated by DL by dynamic SFI, will be dropped.  
We prefer that PUSCH repetition based on available slot applies to PUSCH transmission with K>1.

	Lenovo, Motorola Mobility
	Not needed to capture this proposal

	TCL
	For DG-PUSCH transmission with no repetition, gNB can dynamic indicated an available slot to UE, AvailableSlotCounting is no need. For CG-PUSCH transmission with no repetition, an available slot for UE could be also configured by gNB.

	LG
	No need to agree on this proposal.



1st round summary (Issue#2-5)
Companies’ views are summarized as follows:
· Available slot counting is applicable to PUSCH repetition Type A with K=1
· Sharp, Panasonic, vivo (for DG-PUSCH)
· Available slot counting is not applicable to PUSCH repetition Type A with K=1
· CATT, QC, Intel, vivo (for CG-PUSCH), ZTE, Samsung, China Telecom, OPPO, Huawei/HiSilicon (for CG-PUSCH), Xiaomi, Ericsson, Lenovo/Motorola Mobility, TCL, LG

Companies have different views. In addition, several companies prefer different counting schemes for DG-PUSCH and CG-PUSCH when K=1. Therefore, FL suggests having further discussions.

Updated FL proposal to Issue#2-5:
For DG-PUSCH when AvailableSlotCounting is enabled, select one from:
· A slot for DG-PUSCH repetition Type A with K=1 is determined by physical slots.
· A slot for DG-PUSCH repetition Type A with K=1 is determined by available slots.
For CG-PUSCH when AvailableSlotCounting is enabled, select one from:
· A slot for CG-PUSCH repetition Type A with K=1 is determined by physical slots.
· A slot for CG-PUSCH repetition Type A with K=1 is determined by available slots.


2nd round (Issue#2-5)
Q1: Do you agree on the above updated FL proposal to Issue#2-5?
Q2: Please provide your preference for DG-PUSCH and for CG-PUSCH.
For your information, FL’s understanding on the current TS38.214 is described hereafter. When the spec says just “PUSCH repetition Type A”, it covers both K>1 and K=1. As described below, both N and K can be equal to 1, for DG-PUSCH. Therefore, “ slots” in the spec covers the case of a single slot. This means the current TS38.214 already captures the UE behaviours for the PUSCH repetition Type A with K=1 with the available slot counting. If we agree on not support of the available slot counting for K=1, we have to make some changes to the current TS38.214.
	For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.
-	the number of slots used for TBS determination N is equal to 1.




	Company
	Comments

	QC
	Q1: For DG-PUSCH with K=1, we don’t think any clarification is necessary. The K2 timeline suffices.
[bookmark: _Hlk93567004]Q2: How is this related to 38.321 Section 5.8.2? The section seems to provide guidance on how to select the first slot. We don’t see a strong need to revisit this.

	Intel
	Q1: We prefer not to change current spec in case of no repetition. 
Q2: Our understanding is that K = 1 is a default value for PUSCH transmission. This does not mean that this is for PUSCH repetition. 

	vivo2
	Single slot DG-PUSCH can be said to be based on either available slot or physical slot since the dynamically scheduled physical slot is normally available.
[bookmark: OLE_LINK1]For the CG PUSCH, when K=1, it can still be up to network to decide whether to enable available slot counting for CG or not based on whether all first slots in each CG period can be available or not. For CG Type 2, network can even decide when to activate or deactivate the CG which is more flexible. Anyway, K=1 is not what we should optimize for coverage enhancement in our view as well.
For the spec. text excerpted from 38.214 seems only for repetition factor determination and not change seems necessary.

	Panasonic
	Q1: Agree.
Q2: We are OK with either way, but we prefer unified mechanism between DG-PUSCH and CG-PUSCH. We agree with FL’s understanding that if a slot is determined by physical slot, the specification change is necessary.

	CATT
	Q1: OK.
Q2: We agree with FL’s understanding that K>1 and K=1 are coupled in many places in current spec. However, for the quoting part above, we have similar understanding with vivo, i.e. it is about how to ‘determine the value of K’, but does not touch ‘how to determine K slots’. 
We slightly prefer that K=1 cannot use available slot counting, since it seems not the goal of this feature, as pointed out by other companies. And, if spec change is necessary, it should be made in another place of 214. For example, adding ‘N*K>1’ as one of the condition of available slot determination.

	ZTE
	Q1: Ok
Q2: In case of K=1, we prefer physical slots for slot determination for both DG and CG. The intention of introducing available slot counting is because gNB may not be able to avoid some collisions when scheduling/configuring PUSCH with repetitions K>1. However, it is not the case for K=1. 

	Apple
	In our view, if k=1 is not applicable for available slot counting, then we need check any specification impacts. Otherwise, if k=1 is allowed, we go with FL’s proposal. For DG PUSCH, there is no difference whether PUSCH is based on physical slot or available slot. For CG PUSCH, re-use existing physical slot counting is simple and no change to TS38.321.

	Lenovo, Motorola Mobility
	Q1: Agree
Q2: Generally either of the forms are acceptable, but slight preference towards physical slot for the case of K=1, as this is not a repetition but just a single transmission

	CMCC
	For the repetition factors, K=1is included in the set according to the previous agreements and also mentioned by the FL. Whether the counting is based on physical slots or available slots depends on the configuration AvailableSlotCounting is enabled or not. We do not see any need to set exceptional case for the available slot counting. 
We share the views from some company in the last round that there is no spec impact and there is no need to make any agreement for this issue.
For Q1, we see no need for discuss this issue and make any agreement.
For Q2, only available slot is selected for both CG and DG transmission.

	Xiaomi
	Q1: It is not necessary to further clarification since for DG-PUSCH, it is always scheduled by gNB and determined based on K2 value and for CG-PUSCH, reuse existing slot counting is enough.
Q2: same view with intel.

	Nokia/NSB
	Q1&Q2: We share similar view with the FL that the current spec is clear enough for the cases K=1 and AvailableSlotCounting is enabled or not. We don’t see any ambiguity between K2 and the available slot when AvailableSlotCounting is enabled. This should be clear for counting on available slots for any K, not only for the case when K=1.

	Ericsson
	Q1: no need to discuss this or change the specification.
Q2: We don't see the difference between two counting methods for CG-PUSCH, when K=1.
For CG-PUSCH based on physical slots with K=1, if the allocated slot is a DL slot, the UE doesn't transmit in this periodicity and transmits the UL data in the slot of the next periodicity, as long as the data is still in the buffer. For CG-PUSCH with K=1, this is not cancellation, but deferral, which has the same effect as Rel-17 CG-PUSCH based on available slots. Therefore, we don't see the need to support counting available slots for CG-PUSCH with K=1. The current specification is fine.

	FL
	Thank you all for the feedback!
@vivo, CATT,
The intention I copied the above specification description is to show that “PUSCH repetition Type A” covers K=1 case. I did not intend that the copied description should be changed. Sorry if my explanation was confusing.
@all,
[bookmark: _Hlk93514432]FL’s intention is not to convince anyone that no spec change is necessary. I’m open to either option - the physical slot counting or the available slot counting, for the case of K=1. My point is that the current TS38.214 already captures the available slot counting procedures for DG-PUSCH with both K>1 and K=1. If we agree on the physical slot counting for K=1, some specification changes are necessary, for example, adding ‘N*K>1’ to the associated sentences, as mentioned by CATT. If we agree on the available slot counting for K=1, no specification changes may be necessary. On the other hand, for CG-PUSCH, the current TS38.214 defines the available slot counting procedures only for K>1. If we agree on the available slot counting for K=1, specification changes may be necessary. Anyway, what we should do here is to pick one option for each of DG-PUSCH and CG-PUSCH. Hope this clarifies my intention.

	LG
	We have the similar understanding with Vivo. 
There is no need to differentiate available slot based counting and physical slot based counting for DG-PUSCH with K=1. It is desirable to assume that the network allocates PUSCH with K=1 in the available resource regardless of counting method.
In case of CG-PUSCH transmission, PUSCH transmitting slot can be not available, and CG-PUSCH transmission is canceled in that case. So PUSCH transmission using physical slot and available slot based method cab be different. 

	OPPO
	Q1: Agree.
Q2: The current spec is clear enough for the cases K=1.



2nd round summary (Issue#2-5)
For the counting method for K=1, companies’ preferences are summarised as follows:
· Physical slot counting
· CATT, ZTE, Xiaomi (for CG-PUSCH), Apple?
· Available slot counting
· CMCC, Nokia/NSB
· Either is OK
· Panasonic, Lenovo/Motorola Mobility
· No difference (The physical slot indicated by K2 offset is ensured to be available)
· QC, Intel?, vivo, Apple? (for DG-PUSCH), Xiaomi (for DG-PUSCH), Ericsson (for CG-PUSCH), LG (for DG-PUSCH)
This issue is highly related to the Issue#2-6. Therefore, FL would like to suggest revisiting this issue after reviewing the companies’ opinions in Issue#2-6.


[Open] Issue#2-6: The slot indicated by K2 offset for the available slot counting
During the 2nd round email discussion, Qualcomm suggested having the clarification that whether the slot indicated by K2 offset is by default an available slot or not. The clarification on this point seems important, because different understanding on this point would cause mis-aligned assumptions between the UE and the network.
2nd round (Issue#2-6)
Q1: Do you agree on that, for DG-PUSCH, the slot indicated by K2 offset shall be an available slot?
Q2: If yes to Q1, does that need to be captured in the specification?
Q3: Do you agree on that, for CG-PUSCH, the slot determined in 38.321 Section 5.8.2 shall be an available slot?
Q4: If yes to Q4, does that need to be captured in the specification?

	Company
	Comments

	QC
	Q1: We believe this to be the current/legacy assumption. We prefer to retain this. We are not sure of impact to timelines otherwise (UCI Multiplexing is one example). 
Q2: If not explicitly captured so far, it might be good to clarify.
Q3: Similar thinking as above. This aligns/reinforces legacy behavior.
Q4: We may need to refer this to RAN2 as it could impact 38.321.

	LG
	Q1: It is our understanding that UE assumes the slot indicated by K2 offset is an available slot for DG-PUSCH.
Q2: It seems not necessary. In TS 38.214, the omission of PUSCH transmission in not available slot is specified for multi-slot PUSCH transmission. The description is not applied for K=1. Thus, we understand the current spec already captures the behavior. 
	For PUSCH repetition Type A, a PUSCH transmission in a slot of a multi-slot PUSCH transmission is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS38.213]. 


Q3: CG-PUSCH slot indicated by K2 can be not available and the related behavior is specified in TS 38.214.
	A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS 38.213].


Q4: It is not necessary since it is already captured.

	Sharp
	Q1: No strong view, as either works. 
Q2: If RAN1 agrees on “the slot indicated by K2 offset shall be an available slot”, it has to be captured in the specification. 
Q3: Similar to DG-PUSCH, no strong view.
Q4: If RAN1 agrees on “the slot determined in 38.321 Section 5.8.2 shall be an available slot”, it has to be captured in the specification.
@LG, “available slot” here should means “the slot where any symbol indicated by TDRA does not overlap with a DL symbol or an SSB symbol”, but not the slot without actual PUSCH transmission. Regarding the paragraphs (i.e., dropping rules for multi-slot PUSCH) you refer to above, we have different understanding. When the available slot counting is configured, the dropping rules for multi-slot PUSCH is applied only to the PUSCHs in available slots, not applied to unavailable slots, because there is no “PUSCH transmission” in an unavailable slot. In addition, these paragraphs have existed since Rel-15, and the intention is to clarify that, when the PUSCH is transmitted over multiple slots, PUSCH dropping defined in Clause 9, Clause 11.1 and Clause 11.2A is applied with slot-by-slot basis. It does NOT mean that UE can skip the PUSCH dropping procedures defined in Clause 9, Clause 11.1 and Clause 11.2A when the PUSCH transmission is performed within a single slot

	OPPO
	Q1&Q3: Agree.
Q2&Q4: It seems not necessary.



2nd round summary (Issue#2-6)
As this issue was raised in the middle of the 2nd round discussion, only 4 companies have provided the inputs. Therefore, FL suggests continuing the discussion in the next round.

3rd round (Issue#2-6)
Companies are encouraged to provide their views on the above Q1 to Q4.
FL’s initial view is described hereafter. In terms of relation between K2 timeline and available slot determination, what we have made so far is only the following agreement. This agreement is not saying that the slot determined by the slot offset K2 shall be an available slot. On the contrary, it seems like allowing the starting slot of the “K earliest available slots” to be later than “the slot which is determined by the slot offset K2.” Furthermore, in FL’s reading, the current specifications do not exclude the case that the slot determined by the slot offset K2 is not an available slot, either. Therefore, if companies think the slot indicated by K2 offset shall be an available slot, at least a clear agreement is necessary.
	Agreement
· For the K repetitions of DG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the slot which is determined by the slot offset K2.
· No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2.
· Note: The available slot determination is to be specified.
· For the K repetitions of CG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the first slot which is determined by at least ConfiguredGrantConfig.
· No RAN1 spec impact is expected in terms of the relation with the first slot which is determined by at least ConfiguredGrantConfig.
· Note: The available slot determination is to be specified.




	Company
	Comments

	Samsung
	Q1: A gNB would try to schedule the PUSCH in a slot that is available by K2 indication. It can be assumed that the slot is available.
Q2: Not needed.
Q3: Similar reasoning as Q1 for CG-PUSCH. 
Q4: Not needed.

	vivo3
	For DG, as we’ve commented earlier, the first physical slot indicated by K2 should be an available slot for a normal gNB scheduler. Current spec. already captures the cases of both K=1 and K>1, which is fine and no spec. change is necessary.
For CG, current spec. only captures K>1 case and the K=1 case is not captured which is also fine, meaning that it should be based on legacy manner to determine the first slot for a CG transmission, i.e. physical PUSCH occasion configured by CG PUSCH configuration. No spec. changes are necessary either.
No additional agreement is needed according to above understandings in our view.

	Panasonic
	Q1: We agree to FL’s view that the previous agreement is not saying that the slot determined by the slot offset K2 shall be an available slot.
Q2: If “the slot indicated by K2 offset shall be an available slot” is concluded, it should be captured in the specification.
Q3: We think the previous agreement is not saying that the first slot determined by ConfiguredGrantConfig (TS 38.321 Section 5.8.2) shall be an available slot.
Q4: If “the slot determined in 38.321 Section 5.8.2 shall be an available slot” is concluded, it should be captured in the specification.

	CATT
	Thanks FL for digging. I am also interested in the details. Sorry to be a little wordy…
For physical slot counting in Rel-16:
· When K=1, surely the slot corresponding to K2 should be a usable/available slot (or namely a slot does not overlap with SSB or DL in TDD). Otherwise the scheduling is useless. 
· When K>1, the 1st slot corresponding to K2 seems not necessarily to be a usable/available slot. We have similar understanding with LG that, the omission is not limited to the 2nd, 3rd,… slot, so ‘overlapping with SSB or DL’ may happen to the 1st slot. 
· However, omission of 1st slot may cause serious problems, since it typically carries systematic bits, which should be (and also ‘can be’) avoided by gNB. Sometimes, the spec does not specify solution to an issue, if it can be addressed by implementation easily.
For Rel-17 available slot counting, 
· Agree with FL, our previous agreement does not say that ‘the 1st slot must be an available slot for either K=1 or K>1’. 
· Technically, we share similar view as Sharp that there is no problem in either way. 
But if we look into the latest (Rel-17) 38.214 spec: 
The ‘determination of available slot’ does not differentiate K=1 or K>1:
	6.1.2.1	 Resource allocation in time domain
…
For unpaired spectrum:
-		When AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
…
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.


However, for ‘transmission/repeat in available slot’, it does put a restriction of K>1:
	6.1.2.1	 Resource allocation in time domain
…
For PUSCH repetition Type A, in case K>1:
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
…
6.1.2.3.1 Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
…


Having this in mind, we think the above available slot counting procedure does NOT apply to K=1 case. This implicitly forces the slot corresponding to K2 must be a usable/available slot in K=1 case (from view of physical slot counting, i.e. cannot overlap with SSB or DL), even if availableSlotCounting is enabled, for both DG and CG. 
So:
Q1&Q3: ‘Yes’ to the case of K=1, ‘No’ to the case of K>1, for both ‘counting based on physical slot’ and ‘counting based on available slot’.
Q2&Q4: Seems no need to change. The current spec is clear itself. 
· It is aligned with Rel-16 PUSCH repetition counting based on physical slot, and aligned with PUCCH repetition. So the current spec seems correctly capture the agreement ‘No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2’.
· Not sure there is serious timeline issue (otherwise the issue may already arise in Rel-15/16). The UE is not required to handle the transmission earlier than the slot corresponding to K2. This does not require higher complexity.

	LG
	We’d like to comment again with some clarifications. 
Q1: In case of DG-PUSCH, it can be assumed that the slot indicated by K2 is an available slot for the PUSCH transmission by gNB scheduling. 
Thus, UE behavior on the collision between single-slot PUSCH and DL symbol(s) is not specified in TS 38.214, whereas multi-slot PUSCH transmission case is captured as follow. 
	For PUSCH repetition Type A, a PUSCH transmission in a slot of a multi-slot PUSCH transmission is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS38.213]. 


Q2: It seems not necessary.
Q3: In our understanding, CG-PUSCH slot indicated by K2 may not be available slot for PUSCH transmission. However, in case of CG-PUSCH with K=1, the UE will select a transmission occasion of the CG-PUSCH by avoiding the not available slot. 
Q4: It seems not necessary.

	Ericsson
	Q1: Normally a gNB shall select an available slot for PUSCH transmission and indicate its corresponding K2 value. It doesn’t make sense to arbitrarily configure a K2 value and let itself and UE to determine the first available slot after the one indicated by K2.
Q2: No need to capture, because determination of available slots for DG-PUSCH applies to the K=1 case.
Q3: No.
In 6.1.2.3.1 of 38.214, the determination of available slots for CG-PUSCH is only defined when K>1. If we think counting available slot should support K=1, either we add the determination of available slots when K=1, or we add a restriction that the first slot shall be an available slot. Either way can solve the problem with certain specification change. My reading of the current specification is that gNB doesn't enable available slot counting for CG-PUSCH with K=1, so CG-PUSCH transmission is based on physical slot. Dropping rules are used if it collides with DL slot or SSB. So our answer to Q3 is no.

	Xiaomi
	Q1: Yes, It can be assumed that the slot scheduled by gNB can be available.
Q2: No need to change
Q3: Yes for K=1.
Q4: No need to change

	CMCC
	Q1: NO. According to the previous agreements under this AI, there is no requirement that the 1st slot should be the ‘available’ slot. Though the 1st slot with systematic bits is important and should be an available slot, we believe the gNB could make its best decision to avoid this issue. This is the very same situation as legacy single slot PUSCH scheduling, we never prohibit the gNB from scheduling a slot which does not have enough resources for PUSCH transmission. 
Q3: NO. Similar reason as for Q1.

	Apple
	Q1/3: Yes for k=1. It’s up to gNB scheduling for K>1.
Q2/4: it’s better to be clarified in the spec for K>1. 

	ZTE
	Q1: Yes for K=1, No for K>1. This doesn’t have spec impacts. Note that, if the first slot has to be available in case of K>1, we are afraid it requires spec updates to clarify. 
Q2: No. 
Q3: No. It is impossible for gNB to ensure all the slots determined by MAC equation are available in each period. 

	Nokia/NSB
	Q1: we don’t see why would a gNB schedule K2 such that the first slot is not an available slot given that all collisions is solved in step 2 of the 2-step available slots determination procedure.
Q2/Q3/Q4: Not needed. We share similar view as Ericsson.


	Lenovo, Motorola Mobility
	Q1: Yes
Q2/Q3/Q4: Not necessarily needed, but we would be okay if majority thinks it is good to capture in specs

	Intel
	Q1: Our understanding is this is based physical slot. However, gNB should be able to select appropriate K2 value for UE to transmit PUSCH in an available slot. 
Q2: No spec update is needed. 
Q3: No. Our understanding is that this is based on physical slot.
Q4: No. 



3rd round summary (Issue#2-6)
Companies’ views are summarized as follows:
Q1: Do you agree on that, for DG-PUSCH, the slot indicated by K2 offset shall be an available slot?
· Yes: QC, LG, OPPO, Samsung, vivo, CATT (for K=1) , Ericsson, Xiaomi, Apple (for K=1), ZTE(for K=1) , Lenovo/Motorola Mobility, Intel
· No: CATT (for K>1), CMCC, ZTE(for K>1), Nokia/NSB
· Open to either way: Sharp, Apple (up to gNB for K>1)
Q2: If yes to Q1, does that need to be captured in the specification?
· Yes: QC (if not explicitly captured so far), Sharp (if RAN1 agrees on Yes to Q1) , Panasonic (if RAN1 agrees on Yes to Q1), Apple (for K>1)
· No update necessary:: LG, OPPO, Samsung, vivo, CATT, Ericsson, Xiaomi, ZTE, Nokia/NSB, Lenovo/Motorola Mobility, Intel
Q3: Do you agree on that, for CG-PUSCH, the slot determined in 38.321 Section 5.8.2 shall be an available slot?
· Yes: QC, OPPO, Samsung, CATT (for K=1), LG (for K=1), Xiaomi (for K=1) , Apple (for K=1)
· No: LG (for K>1), vivo, CATT (for K>1) , Ericsson, CMCC, ZTE, Nokia/NSB, Lenovo/Motorola Mobility
· Open to either way: Sharp, Apple (up to gNB for K>1) , Intel
Q4: If yes to Q4, does that need to be captured in the specification?
· Yes: QC, Sharp (if RAN1 agrees on Yes to Q1) , Panasonic (if RAN1 agrees on Yes to Q1), Apple (for K>1)
· No update necessary: LG, OPPO, Samsung, vivo, CATT, Ericsson, Xiaomi, Nokia/NSB, Lenovo/Motorola Mobility, Intel

Companies have different views on whether the slot indicated by K2 offset shall be an available slot or not. Besides, several companies mentioned that whether the slot indicated by K2 offset shall be an available slot or not depends on whether K=1 or K>1. Furthermore, companies have different views on what behavior is captured in the current spec, e.g., some companies think it is precluded by the current spec language, some others think the current spec allows the slot to be an unavailable slot. For CG, many companies prefer the same principle as for DG. But some others answered No to Q3 (i.e., CG) while they answered Yes to #1 (i.e., DG).
Basically, there are three aspects on this discussion:
· What is the appropriate/intended behavior/assumption?
· What is the behavior/assumption currently captured in the specifications?
· Whether/how the behavior/assumption currently captured in the specifications need to be updated?
In this round of discussion, these aspects seemed to be mixed up. Therefore, FL would like to suggest focusing on the most important aspects, what the appropriate/intended behavior/assumption is, in the next round.


4th round (Issue#2-6)
Companies are invited to provide their views and preferences on the following. Note that companies are requested to focus on the aspect “what the appropriate/intended behavior/assumption is” and to refrain to comment spec impact only. FL’s suggestion is to conclude the appropriate/intended behavior/assumption first, and then start discussion on whether/how any updates on the spec is necessary.
· For DG-PUSCH, when AvailableSlotCounting is enables, and for K=1, select on from the following
· Option 1: A UE does not assume that PUSCH symbols overlap with DL symbol or SSB symbol in the slot indicated by K2 offset is the slot which is not counted in K available slot(s).
· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).
· Option 2-1: When overlapping, the UE drops the PUSCH transmission in the slot indicated by K2 offset and does not perform the PUSCH transmission in later slots, either.
· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot indicated by K2 offset and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.
· For DG-PUSCH, when AvailableSlotCounting is enables, and for K>1, select on from the following
· Option 1: A UE does not assume that the slot indicated by K2 offset is the slot which is not counted in K available slot(s).
· Option 2: A UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).
· For CG-PUSCH, when AvailableSlotCounting is enables, and for K=1, select on from the following
· Option 1: A UE does not assume that PUSCH symbols overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2 is the slot which is not counted in K available slot(s).
· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).
· Option 2-1: When overlapping, the UE drops the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and does not perform the PUSCH transmission in later slots, either.
· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.
· For CG-PUSCH, when AvailableSlotCounting is enables, and for K>1, select on from the following
· Option 1: A UE does not assume that the slot determined in 38.321 Section 5.8.2 is the slot which is not counted in K available slot(s).
· Option 2: A UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).

For DG-PUSCH, when AvailableSlotCounting is enables, and for K=1
	
	Company Name

	Option 1
	Panasonic (can live with), CATT, QC, Apple

	Option 2
	Panasonic, Ericsson, Intel, Samsung, CMCC (option 2-2), Apple, Nokia/NSB (option 2-2)



For DG-PUSCH, when AvailableSlotCounting is enables, and for K>1
	
	Company Name

	Option 1
	Panasonic (can live with), QC, Apple

	Option 2
	Panasonic, Ericsson, CATT, Intel, Samsung, CMCC, Nokia/NSB



For CG-PUSCH, when AvailableSlotCounting is enables, and for K=1
	
	Company Name

	Option 1
	CATT, QC, Apple

	Option 2
	Panasonic, Ericsson, Intel, Samsung, CMCC (option 2-2), Nokia/NSB (option 2-2)



For CG-PUSCH, when AvailableSlotCounting is enables, and for K>1
	
	Company Name

	Option 1
	QC

	Option 2
	Panasonic, Ericsson, CATT, Intel, Samsung, CMCC, Nokia/NSB




Additional comments can be provided below.
	Company
	Comments

	Ericsson
	For Rel-15/16 DG-PUSCH or CG-PUSCH repetition Type A with K=1, there is no restriction that the slot for UL transmission can’t overlap with a DL slot. In Rel-17, performance of PUSCH repetition is enhanced by a new counting method. We don’t see the need to further restrict the slot for the first transmission must be an available slot. 
For CG-PUSCH, if repK=1, Rel-17 UEs use the same procedure as in Rel-15/16 no matter whether AvailableSlotCounting is enabled or not.

	CATT
	We provided our 1st preference above, assuming that Option 1 generally means ‘the starting slot MUST be a usable slot from view of physical slot counting’, while Option 2 generally means ‘the starting slot does NOT have to be a usable slot from view of physical slot counting’. The technical justification has been provided in the 3rd round. We just want to align with current spec.
Also, seems the majority does not want to bring change on current spec, regardless the interpretation. Maybe OK but from engineering point of view, we should reach consensus on the interpretation first.

	FL
	Thanks, CATT, for pointing out that the above FL question was biased in terms of counting method for K=1. To be fair, I rephrase the question.

	Intel
	It is not clear to us whether we need to discuss Question 2 and 4. Based on the agreements for PUSCH repetition type A, i.e., K > 1, it is clear that the first slot indicated K2 can be counted as not available slots. 
For Question 1 and 3, our view is that this is up to gNB implementation/configuration (a reasonable gNB implementation should ensure the indicated slot should be available slot), and no spec impact is needed. It seems that we do not need to discuss Rel-15/16 behavior. 

	Samsung
	For DG-PUSCH, when K=1 regardless of available slot counting being enabled/disable, the UE receives an information in K2 and uses it. It would be Option 2 – no restriction on gNB scheduling. Same for CG-PUSCH and K=1, and same as Rel-15/16 with no repetitions. For K>1, it would be Option 2 as well, as agreed.

	QC
	Choosing Option 2 would imply redefining what K2 means. This is a fundamental change and is a departure from R15/R16 interpretation.

	CMCC
	From our understanding, the available slot defined in Rel-17 should be suitable for all the repetitions (K=1 and K>1). The determination procedure is the same for all K values. For the legacy behaviors without configuration of the available slot or without repetitions, the UE would assume gNB can do their best jobs. But the collision rule still works. If the gNB schedule the resource for the 1st slot of repetition or the single slot transmission with collisions, the collision rule will take effect. Then no PUSCH transmission (for the 1st slot) happens. 
There is no text in the specification for the UE’s assumptions of the 1st scheduled slots or the limitation to the gNB scheduling (sorry if I miss or mis-understand something) for legacy UE. Then we should not introduce any in Rel-17. For the available slot determining rule, following the current agreements/rules is fine. Option 2 is based on the conclusion of Rel-17 of the available slot determination and does not change the legacy UE behavior. 

	Apple
	In our view, the first slot should be available slot whatever it’s k=1/k>1or CG/DG.  For Rel-15/16, if k=1, the k2 should be valid uplink for PUSCH transmission. Dynamic TDD is defined in Rel-15, UE will assume the symbols indicated by k2 are valid UL symbols, the rule is defined in section 11.1 of 38.213. Otherwise, if slot indicated by K2 is DL slot, UE behavior should be defined, but we can’t find it in the spec. And UE has no idea the next slot is valid UL slot or not. In short, UE just simply follows gNB scheduling.  

	FL
	@Apple,
In section 11.1 of 38.213, there is the following sentence. So, I’m not sure if I can agree with your statement that UE behavior is not defined for the case that slot indicated by K2 is DL slot. On the other hand, I share the views that, for K=1, the Rel-15/16 gNB does not have any motivation to do such scheduling. 
	For a set of symbols of a slot that are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, with the set of symbols of the slot.




	Nokia/NSB
	We prefer not putting any unnecessary restriction on the scheduler.  In addition, we think the current specification (based on RAN1 agreements so far) is clear and aligned with the interpretation in Option 2-2/Option 2.



4th round summary (Issue#2-6)
Companies have different views on what is assumed for the slot indicated by K2 offset. As of now, not all the companies have provided their inputs. FL would like to keep the 4th round input form open so that companies can continue to provide more comments and to have more discussions. 
Based on the inputs, it seems, even for Option 2 for K=1, there might be two different preferences, one is to assume the physical slot counting, the other is to assume the available slot counting. Therefore, I added two sub-bullets to Option 2 for K=1. 


Correction proposals
For this meeting, the following proposals for corrections on Rel-17 RAN1 specifications have been raised.
· Issue#3-1: Corrections on the definition of available slots
· Issue#3-2: Corrections on frequency hopping
· Issue#3-3: Corrections on available slot counting for FDD
· Issue#3-4: Corrections on available slot counting for TBoMS

[Close] Issue#3-1: Corrections on the definition of available slots
	Agreement
For DG-PUSCH with counting based on the available slots, count of available slots continues until satisfying the conditions defined for DG-PUSCH repetition Type A in Rel-16.


In RAN1#106-e, it was agreed that for DG-PUSCH, the count of available slots continues until satisfying the conditions defined for DG-PUSCH repetition Type A in Rel-16, and this agreement means the K available slots are the earliest available slots. Huawei/HiSilicon [1] is raising the issue that this is not correctly captured in TS38.214v17.0.0. In order to fix this issue, Huawei/HiSilicon [1] is providing the following TP.
TP in R1-2200051
	<Unchanged parts are omitted – 38.214>
6.1.2.1	Resource allocation in time domain
<Unchanged parts are omitted – 38.214>
For unpaired spectrum:
-		When AvailableSlotCounting is enabled, the UE determines the earliest  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
<Unchanged parts are omitted – 38.214>



1st round (Issue#3-1)
Companies are invited to provide their views on the above TP in R1-2200051.

	Company
	Comments

	CATT
	Even without the modification, the definition is still clear to us. But we are fine with the TP if it can improve the reading.

	Panasonic
	We are fine with the above TP.

	QC
	Its should be clear to all companies that we have been referring to the earliest K or N*K slots. Don’t think there are any divergent views here.
If we make this change here, and leave all other instances where we refer to K slots or N*K slots unchanged, it can create some confusion. 
The language is rather consistent all through the spec. Assuming “earliest” is the common understanding, we prefer to leave things unchanged. 

	Intel
	Do not support the TP. The existing spec is already clear.  

	Vivo1
	The TP is not necessary.
For DG PUSCH the first slot can be always controlled by network and can be configured to be on available slot in our view (and we cannot find a reason why a network would dynamically schedule a first repetition to be on unavailable slot) . And after the first slot, the remaining available slot will be the latest available slots anyway with current wording.

	ZTE
	It’s not clear for us why such modification is needed. Further clarification is needed. 

	Samsung
	It seems no need to add it as the UE behavior is already clear. Also there are other instances of “UE determines  slots for a PUSCH transmission” when AvailableSlotCounting is enabled throughout 38.214.

	Sharp
	We are fine with the TP, but also agree with other companies that the current text is interpreted as “earliest”. In fact, we already have the following agreement:
	Agreement
· For the K repetitions of DG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the slot which is determined by the slot offset K2.
· No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2.
· Note: The available slot determination is to be specified.
· For the K repetitions of CG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the first slot which is determined by at least ConfiguredGrantConfig.
· No RAN1 spec impact is expected in terms of the relation with the first slot which is determined by at least ConfiguredGrantConfig.
· Note: The available slot determination is to be specified.




	Apple
	Seems current spec is clear enough.

	OPPO
	The definition of the existing spec seems to be already clear. 

	Huawei/HiSilicon
	Agree. Thus we can correctly capture the previous agreement.

	Ericsson
	No need for the change, because there is no specification to allow UE to skip an available slot.

	Lenovo, Motorola Mobility
	Current spec seems to be correct

	TCL
	We are fine with the TP.

	LG
	The existing specification seems clear.



1st round summary (Issue#3-1)
Companies’ views are summarized as follows:
· Accept the TP
· CATT (if it can improve the reading.), Panasonic, Sharp, Huawei/HiSilicon, TCL
· The TP is not necessary
· CATT, Intel, vivo, ZTE, Samsung, Apple, OPPO, Ericsson, Lenovo/Motorola Mobility, LG
Since companies have different views, FL suggest continuing the discussion.

2nd round (Issue#3-1)
Companies can provide additional comments below if any. 

	Company
	Comments

	QC
	Don’t think this TP is necessary.

	CMCC
	We prefer the original TP without modifications. Current specification is clear enough.

	Nokia/NSB
	We don’t think this TP is necessary. The current specification is clear.



2nd round summary (Issue#3-1)
Companies’ views from the 1st and 2nd rounds are summarized as follows:
· Accept the TP
· CATT (if it can improve the reading.), Panasonic, Sharp, Huawei/HiSilicon, TCL
· The TP is not necessary
· CATT, Intel, vivo, ZTE, Samsung, Apple, OPPO, Ericsson, Lenovo/Motorola Mobility, LG, QC, CMCC, Nokia/NSB
Based on the above, there is no consensus to adopt the TP.

[Open] Issue#3-2: Corrections on frequency hopping
For TS38.214v17.0.0, Apple [9] is raising the issue that, for PUSCH repetition type A frequency hopping, the current descriptions limit the PUSCH is scheduled by DCI format 0_1 or 0_2, RAR UL grant or DCI format 0_0 with TC-RNTI. However, interintra-slot frequency hopping is also applicable to a single slot PUSCH transmission, for example, the case when PUSCH is scheduled by RAR UL grant or DCI format 0_0 with TC-RNTI. In order to resolve this issue, Apple [9] is providing the following TP.
TP in R1-2200420
	[bookmark: _Toc45810642][bookmark: _Toc29673229][bookmark: _Toc36645593][bookmark: _Toc29674363][bookmark: _Toc29673370][bookmark: _Toc91695517]6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



1st round (Issue#3-2)
Companies are invited to provide their views on the above TP in R1-2200420.

	Company
	Comments

	Nokia/NSB
	The later sentence in the first paragraph quoted above should clarify the concern, i.e., “For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively”

	CATT
	We have the same understanding with Nokia.

	FL
	FL’s above explanation was wrong. This issue seems not about RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI but related to a single slot PUSCH transmission (e.g., PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI). Therefore, I made updates accordingly. Sorry for the confusion. 

	QC
	This change seems reasonable. 

	Intel
	We do not support this. 
For Msg3 initial and retransmission, it was captured under “For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI,…”. 

	Vivo1
	Agree that something is wrong when both Msg3 repetition and TboMS were captured in this section for Rel-17.
However, simply removing the text (scheduled by DCI format 0_1 or 0_2) as proposed by Apple may not solve this issue as this would mean that FH of Msg3 repetition will also rely on the parameter frequencyHopping provided in pusch-Config to indicate which FH type (intra or inter-slot FH) to use which is wrong since we agreed that only inter-slot FH is supported when Msg3 is repeated meaning that no intra/inter-slot FH type indication is needed. 

	For PUSCH repetition Type A other than the PUSCH scheduled by  0_1 or 0_2 RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.




	ZTE
	We suggest to directly add the missing case (i.e., PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI) or choose the proposed TP from vivo. 

	Sharp
	We support the proposal, as the proposed change would more aligned with Rel-16 descriptions, in terms of a single slot PUSCH transmission.

	Apple
	As indicated by ZTE, adding missing part is another choice.
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 or 0_0 with CRC scrambled by C-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH,

	Ericsson
	Support Vivo’s TP.

	Lenovo, Motorola Mobility
	We are fine with th TP



1st round summary (Issue#3-2)
All the companies that mentioned the support of a single slot PUSCH were thinking the specification should be fixed, though several variants of the TP were provided during the 1st round. Therefore, FL would like to suggest agreeing on the following proposal and then exact TP will be discussed in the next round.
FL proposal to Issue#3-2:
· Clause 6.3.1 of TS38.214v17.0.0 is updated such that it covers single slot PUSCH transmissions.
· FFS: exact TP.

2nd round (Issue#3-2)
FL would like to bring the above proposed conclusion for email approval. Only if there is a strong concern, please indicate it in the table below. 

	Company
	Comments

	Intel
	We understand the intention but the proposal itself is somehow misleading.  
Can we simply agree on the TP directly rather than the proposal? 

	CATT
	After exchanging the views, now we think the safest choice is adding the missing part (0_0 with CRC scrambled by C-RNTI) in the current spec, as pointed out by ZTE and Apple.
Because we are not sure if there will be new feature/DCI/RNTI touching the intra-slot hopping in the future. If we adopt a TP excluding ‘the PUSCH scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI’, it somehow implies that any new feature will be involved by default. This potentially creates a hole to fix in the future.

	ZTE
	Agree with Intel that we can directly try to agree the TP. 

	Apple
	Same view as Intel.

	Lenovo, Motorola Mobility
	Share same view to directly agree the TP

	Nokia/NSB
	We prefer to have a proposal such that in case RAN1 cannot agree to a TP in this meeting, the editor can help to fix the issue based on the proposal. However, the proposal should be clear by listing all cases instead of making it too generic. From FL’s explanation, the intention here seems to cover the case of PUSCH transmission scheduled by DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI. Then these cases should be specifically mentioned in the proposal.

	FL
	As several companies expressed their views that it is better to try to agree the TP directly, I would like to provide the following attempt. Is this agreeable?
	6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI or DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.




	Vivo2
	We have different views on the TPs proposed by companies with respect to which one would be more future proof.
In our view, it would be good to just exclude Msg3 repetition (this is the original intention of the editor to add DCI 0_1 and DCI 0_2 since intra-slot FH is not support for Msg3 repetition) instead of listing all possible RNTIs/DCI-formats (for a PUSCH supporting intra-slot FH) other than the DCI scheduling Msg3 repetition. This would also be good to avoid any future modifications in case type A repetition could be scheduled by any other DCI formats with CRC scrambled by any RNTI while intra-slot FH is still supported. With that, we tend to use following TP as we commented earlier:
	For PUSCH repetition Type A other than the PUSCH scheduled by  0_1 or 0_2 RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured …



Note that in Rel-17 before Msg3 repetition (and TboMS) was introduced it’s
	For PUSCH repetition Type A (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured …




	FL
	@all,
Now we have four options. Is everyone OK to select one from them?
Option 1: Adding the missing cases, as in the TP#1. Note that I made an editorial change (replacing “or” between MCS-C-RNTI and DCI format 0_1 by “,”), based on Intel’s feedback.
	TP#1
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 2: Adding the exclusion of Msg3, as in the TP#2, proposed by vivo.
	TP#2
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or by DCI format 0_1 or 0_20 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 3: Adding the missing cases to the different place from Option 1, as in the TP#3, proposed by CATT.
	TP#2
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH) or PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 4: Adding a separate paragraph for single slot PUSCH transmission scheduled by DCI 0_0, proposed by Nokia.

@Nokia,
If you can provide some TP, that would be very helpful for companies when comparing the options.

	Nokia/NSB
	@FL
Option 3 from CATT looks good to us. We suggest a minor modification highlighted in yellow as follows.
	TP#2
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH) or and for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.




	FL
	@Nokia, Thank you for the feedback! Then, I will remove option 4.
@all,
TP#3 is updated according to the suggestion from Nokia.

Option 1: Adopt TP#1
	TP#1
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 2: Adopt TP#2
	TP#2
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or by DCI format 0_1 or 0_20 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 3: Adopt TP#3
	TP#3
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH) and for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.






2nd round summary (Issue#3-2)
Several companies expressed their views that it is better to try to agree the TP directly, rather than agreeing the FL proposal. During the 1st and 2nd round discussions, 4 options of the TP have been raised to resolve the issue. FL would like to make the following proposal as a result of this round.
Updated FL proposal to Issue#3-2:
· Select one from the following options:
· Option 1: Adopting TP#1 (Adding the missing cases)
· Option 2: Adopting TP#2 (Adding the exclusion of Msg3)
· Option 3: Adopting TP#3 (Adding the missing cases to the different place from Option 1)


3rd round (Issue#3-2)
Companies are encouraged to indicate their preference among the above Options 1 to 3.
Option 1: Adopt TP#1
	TP#1
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 2: Adopt TP#2
	TP#2
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or by DCI format 0_1 or 0_20 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 3: Adopt TP#3
	TP#3
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH) and for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



	Preference
	Company Name

	Option 1
	Sharp

	Option 2
	vivo3, LG, Ericsson (second preference), CMCC, Sharp

	Option 3
	Samsung, CATT, LG, Ericsson, QC, Xiaomi, CMCC(1st preference), Apple, Sharp, Nokia, NSB, Intel



Companies can also provide their comment below, if any.
	Company
	Comments

	vivo3
	Either TP2 or TP3 works, considering the intention of the update here is to exclude Msg3 repetition of PUSCH which cannot use the dedicated frequencyHopping provided in pusch-Config, we prefer using TP2 to exclude this case instead of listing all DCI formats/RNTIs scheduling PUSCH transmissions other than Msg3. 



	Panasonic
	Either TP is fine.

	LG
	We have similar view with vivo. Either Option 2 or 3 is fine.

	Ericsson
	For Option 1, we have a concern on using “PUSCH repetition” together with “DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI”, which is better to be called a PUSCH like in Option 3.

	CMCC
	For TP#1, we share the similar view that “PUSCH repetition Type A scheduled by DCI format 0_0 with CRC …” is kind of misleading, since PUSCH repetition type A cannot be scheduled by DCI format 0_0. 
Either TP#2 and #3 works. But TP#1 clearly state that single slots PUSCH without repetitions is also under the discussion and supported. It is more friendly  for readers. Then TP#3 is slightly preferred.

	Apple
	Option 3 could be updated a  bit to have the same level with DCI format 0_1/0_2
and for PUSCH repetition type A scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI,

	ZTE
	Either TP is fine. Our understanding is PUSCH repetition type A includes the case K=1, which means can be scheduled by DCI 0_0. 

	Sharp
	Either TP resolves the issue. 

	Nokia/NSB
	We prefer Option 3, which is a cleaner and clearer approach.

	Intel
	Option 3 is slightly preferred. 




3rd round summary (Issue#3-2)
Companies’ views are summarized as follows:
· Option 1	Sharp
· Option 2	vivo3, LG, Ericsson (second preference), CMCC, Sharp
· Option 3	Samsung, CATT, LG, Ericsson, QC, Xiaomi, CMCC(1st preference), Apple, Sharp, Nokia, NSB, Intel
Option 3 got more supports. In addition, the proponents of Options 1 and 2 also commented that Option 3 works. Therefore, FL would like to suggest taking Option 3.
Note that FL understand the comment during the this and previous rounds that precluding Msg3 only would be a good choice to avoid any future modifications in case PUSCH type A repetition with FH could be scheduled by another new DCI format. Having said that, however, it is also true that fixing the currently present problem should be a focus for now and taking more Rel-17 CovEnh time to consider possible modifications in future releases should be avoided.

[bookmark: _Hlk94009029]Updated FL proposal to Issue#3-2:
Adopt the following TP to Clause 6.3.1 of TS38.214.
	TP#3
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH) and for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.




4th round (Issue#3-2)
FL would like to bring the above proposal for email approval at the next check point. Only if there is a strong concern, please indicate it in the table below. 

	Company
	Comments

	
	

	
	



4th round summary (Issue#3-2)
[bookmark: _Hlk94008928]No objection to the proposed conclusion on Issue#3-2 has been received since it was shared at the beginning of the 4th round discussion (at least for 24 hours). Therefore, it would be brought for the email approval.

Updated FL proposal to Issue#3-2:
Adopt the following TP to Clause 6.3.1 of TS38.214.
	6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH) and for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Huawei and Apple had requested the following modification (i.e., insertion of “repetition Type A” between “PUSCH” and “scheduled”) to the proposed TP in the reflector, FL made this issue re-open to be revisited in the next meeting.
	6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH) and for PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.




[Open] Issue#3-3: Corrections on available slot counting for FDD
For TS38.214v17.0.0, Sharp [10] is pointing an inconsistency between the main bullet and its sub-bullet, because main bullet says “ consecutive slots” but the sub-bullet implies “ slots” may be non-consecutive. In order to resolve this issue, Sharp [10] is providing the following TP.
TP in R1-2200500
	[bookmark: _Toc36645568][bookmark: _Toc29673204][bookmark: _Toc45810613][bookmark: _Toc20318033][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc83310198][bookmark: _Toc11352143][bookmark: _Toc27299931]6.1.2.1	Resource allocation in time domain
[Omitted]
For paired spectrum and SUL band:

-	For the case of non reduced capability half-duplex UE irrespective of whether AvailableSlotCounting is enabled or not, or the case of reduced capability half-duplex UE and when AvailableSlotCounting is not enabled, The the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	For the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, he UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. a A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
[Omitted]
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
[Omitted]
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
-	A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum:
-	In case of non reduced capability half-duplex UE Irrespective irrespective of whether AvailableSlotCounting is enabled or not, or in case of reduced capability half-duplex UE when AvailableSlotCounting is not enabled, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, the UE shall repeat the TB across the  slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration. a A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.



1st round (Issue#3-3)
Companies are invited to provide their views on the above TP in R1-2200500.

	Company
	Comments

	Nokia/NSB
	Adding “For the case of non reduced capability half-duplex UE…” in the main bullet and making equal bullet level makes these paragraphs look like focusing on half-duplex UE only. In fact, the current structure of the specification is clearer since the sub-bullet can be seen as an exception of the main bullet.

	CATT
	OK.

	Panasonic
	We are fine with the above TP.

	QC
	It is correct that for redcap HD UEs, the N*K slots need not be consecutive. This needs to be fixed.

	Intel
	We do not see the need to change the current spec. The existing spec is already clear.

	Vivo1
	Seems fine except a typo “the UE”.

	ZTE
	Fine with the TP. Two minor editorial comments: 1) ‘he’ should be ‘the’ for the second sub-bullet of the TP in section 6.1.2.1,  and 2) the last sub-bullet of the TP in section 6.1.2.3.1 should have the same level with the sub-bullet above. 

	Sharp
	Support the TP with the corrections suggested by vivo and ZTE.
We do not agree on Nokia’s statement “the sub-bullet can be seen as an exception of the main bullet”. For the paired spectrum, people can see almost the same structure of the main bullet and the sub-bullet (see below), where the sub-bullet is the further clarification of the main-bullet, but not an exception. Two parts with the same bullet-point structure leading to two different interpretations would cause unnecessary confusion and have to be avoided.
	-	When AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.




	Apple
	According to our understanding, HD-FDD UE supporting TboMS is still open for now. 

	OPPO
	OK with the TP.

	Xiaomi
	Fine with the TP

	Ericsson
	Agree with ZTE’s comments.

	Lenovo, Motorola Mobility
	Fine with the TP

	TCL
	Agree with ZTE’s comments.



1st round summary (Issue#3-3)
Companies’ views are summarized as follows:
· Support the TP (with a couple of typos fixed)
· CATT, Panasonic, QC, vivo, ZTE, Sharp, OPPO, Xiaomi, Ericsson, Lenovo/Motorola Mobility, TCL
· The TP is not necessary
· Nokia/NSB, Intel
Since companies have different views, FL suggest continuing the discussion.

2nd round (Issue#3-3)
Companies can provide additional comments below if any. 

	Company
	Comments

	Intel
	For the proposed TP, we do not have definition of non-RedCap Ues in the spec. We still prefer the original structure and if needed, we can make the paragraph for RedCap HD-FDD Ues as a sub-level for the first paragraph. 
Further, it is not clear to us whether the following update is necessary. At least based on our understanding, RedCap HD-FDD UE does not support repetition scheme introduced in NR-U. If there is further agreement to support this feature from RedCap, we can update the text accordingly. 
“If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, the UE shall repeat the TB across the  slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration. a A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.

	CATT
	FYI, In the 1st GTW, we discussed the following proposal in 8.8.1.2:
	FL’s proposal 5
The use of TboMS for HD-FDD UE with counting on available slot is supported.


The majority seems fine with it, but still need to have offline discussion, since a few companies have some concern. We can wait for more progress in 8.8.1.2, if not hurry.

	Nokia/NSB
	We share similar view with Intel that the definition of non RedCap UE has not been discussed and it should not be used in specs languages. The concern from the original text seems only be that the main bullet referred to “N*K consecutive slots” but the sub-bullet referred to “N*K slots”. However, the sub-bullet can be considered as an exception of the main bullet (that’s why it’s a sub-bullet but not equal bullet level). Therefore, we don’t see the need to this TP.

	FL
	@all,
During the 1st round, quite a few companies accepted/agreed on the proposed change, that means many companies see the inconsistency in the current specification. At the same time, Intel pointed out that the proposed TP includes the case of RedCap HD-FDD operation with NR-U functions. In addition, Nokia’s interpretation is that the sub-bullet should be considered as an exception of the main bullet.
To make a progress, FL would like to suggest considering the following alternative TP, which FL believes is a middle ground compromise. Companies are encouraged to check it and to provide their comment on it.
	[bookmark: _Toc91695483]6.1.2.1	Resource allocation in time domain
[Omitted]
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	Except For for the case of reduced capability half-duplex UE, and when with AvailableSlotCounting is enabled, in which case a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
[Omitted]
[bookmark: _Toc91695490]6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
[Omitted]
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
-	A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum:
-	Irrespective of whether AvailableSlotCounting is enabled or not, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	If AvailableSlotCounting is enabled, and inExcept for the case of reduced capability half-duplex UE with AvailableSlotCounting enabled, in which case a slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.




	QC
	I tend to agree with the original assessment that this should not be a sub-bullet under the current main bullet. Determining N*K consecutive slots is not applicable to RedCap HD Ues. I think we should state clearly what the behavior for such Ues should be as a separate clause. Would the following work:
- The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-Reduced capability half-duplex UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.


	Sharp
	We support QC’s TP with adding “configured with AvailableSlotCounting enabled” as below, since HD-FDD Ues use physical slot counting when the available slot counting is not configured. 
- The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-Reduced capability half-duplex UE configured with AvailableSlotCounting enabled determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
We can also live with FL’s compromise.



2nd round summary (Issue#3-3)
Quite a few companies accepted/agreed on the proposed change, that means many companies see the inconsistency in the current specification. At the same time, Intel pointed out that the proposed TP includes the case of RedCap HD-FDD operation with NR-U functions. In addition, Nokia’s interpretation is that the sub-bullet should be considered as an exception of the main bullet. Hence, Intel and Nokia/NSB prefer keeping the current spec.
During the 2nd round, several compromise solutions have been provided. FL would like to suggest having further discussions based on those solutions.

3rd round (Issue#3-3)
In the 2nd round, 2 TPs were provided. Companies are invited to provide their views on them.
	TP#A
6.1.2.1	Resource allocation in time domain
[Omitted]
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	Except For for the case of reduced capability half-duplex UE, and when with AvailableSlotCounting is enabled, in which case a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
[Omitted]
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
[Omitted]
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
-	A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum:
-	Irrespective of whether AvailableSlotCounting is enabled or not, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	If AvailableSlotCounting is enabled, and inExcept for the case of reduced capability half-duplex UE with AvailableSlotCounting enabled, in which case a slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.



	TP#B
- The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-Reduced capability half-duplex UE configured with AvailableSlotCounting enabled determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.




	Company
	Comments

	Samsung
	TP#B – a separate same-level bullet for RedCap UE is preferred, with the following changes
“A reduced capability half-duplex UE configured with AvailableSlotCounting enabled …”

	vivo3
	No strong preference. TP#A seems fine, but the updated bullet for CG should be a subbullet, right? 

	Panasonic
	Either TP is fine.

	CATT
	Either is fine to us.

	LG
	We have no strong preference, but TP#B with a separate bullet seems clearer. 

	Ericsson
	It seems HD-FDD UE when AvailableSlotCounting is disabled is not covered in the two TPs, which is contrary to “irrespective of whether AvailableSlotCounting is enabled or not”.

	QC
	Prefer TP#B. Okay with Samsung’s edit. Same-level bullet seems best for clarity.

	Xiaomi
	Either is fine.

	ZTE
	No strong preference. Slightly prefer TP#A, which is a bit clearer, especially for the case HD-FDD UE when AvailableSlotCounting is disabled. 

	Sharp
	Prefer TP#B. Fine with Samsung’s edit. We can also live with TP#A, though.
We realized the TP#B covers DG-PUSCH only, so I made TP#B’ in which the similar correction applies to CG-PUSCH as well.
To address Ericsson’s concern, one possibility is to remove “irrespective of whether AvailableSlotCounting is enabled or not”. 
	TP#B‘
6.1.2.1	Resource allocation in time domain
[Omitted]
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	A reduced capability half-duplex UE with AvailableSlotCounting enabled determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	For the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
[Omitted]
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
[Omitted]
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
-	A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum:
-	Irrespective of whether AvailableSlotCounting is enabled or not, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, the UE shall repeat the TB across the  slots applying the same symbol allocation in each slot. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, a slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.




	Nokia/NSB
	As pointed out by Ericsson, the intention of the original wording is to also include the case HD-FDD UE with AvailableSlotCounting disabled in the main bullet and make an exception for the case HD-FDD UE with AvailableSlotCounting enabled only. Now with TP#B, this understanding does not apply anymore. For this reason, we prefer TP#A. 

	Intel
	We prefer TP#A. Share similar view as Nokia. 



3rd round summary (Issue#3-3)
Companies’ views are summarized as follows:
· Prefer TP#A:, Nokia/NSB, Intel
· Prefer TP#B: Samsung, Qualcomm, Sharp
· No strong preference / Either is fine: vivo., Panasocnic, CATT, LG, Xiaomi, ZTE
TP#A and TP#B have almost the same number of the supporting companies, and more companies states that either TP is acceptable. 
For the further refinements, vivo spotted the error on TP#A that the updated bullet for CG should be a subbullet. For TP#B, Ericsson pointed out that HD-FDD UE when AvailableSlotCounting is disabled is not covered in the two TPs, and Nokia and Intel commented this issue occurs on TP#B only. Sharp suggested removing “irrespective of whether AvailableSlotCounting is enabled or not” to address this issue. FL would update the TPs for companies’ check in the next round.

4th round (Issue#3-3)
FL would like to bring the following proposal for email approval at the next check point. Only if there is a strong concern, please indicate it in the table below. 

FL proposal to Issue#3-3:
In RAN1#108, select one with a simple majority from the following two alternatives:
· Adopt the updated TP#A
	TP#A
6.1.2.1	Resource allocation in time domain
[Omitted]
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	Except For for the case of reduced capability half-duplex UE, and when with AvailableSlotCounting is enabled, in which case a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
[Omitted]
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
[Omitted]
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
-	A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum:
-	Irrespective of whether AvailableSlotCounting is enabled or not, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	If AvailableSlotCounting is enabled, and inExcept for the case of reduced capability half-duplex UE with AvailableSlotCounting enabled, in which case a slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.



· Adopt the updated TP#B
	TP#B‘
6.1.2.1	Resource allocation in time domain
[Omitted]
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	A reduced capability half-duplex UE with AvailableSlotCounting enabled determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	For the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
[Omitted]
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
[Omitted]
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
-	A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum:
-	Irrespective of whether AvailableSlotCounting is enabled or not, the The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, the UE shall repeat the TB across the  slots applying the same symbol allocation in each slot. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, a slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.




	Company
	Comments

	Nokia/NSB
	We support TP#A for the same reason as explained in previous round.

	Ericsson
	TP#B‘ is fine. For TP#A, the first bullet ending with “irrespective of whether AvailableSlotCounting is enabled or not” means UE’s behavior is the same when the parameter is enabled and when it is disabled, so it only applies to FD-FDD UEs. Behavior of HD-FDD UEs when AvailableSlotCounting is disabled is not included in TP#A to us.

	Intel
	We support TP#A given that the limited update from the spec. 
Further, it seems that “in which case” is not needed in TP#A. 

	QC
	TP #B seems better.
TP #A is problematic as it seems to suggest that N*K consecutive slots are first chosen, and within this set, some are considered as unavailable. This would mean that we have fewer than the desired number of available slots for such UEs. 

	FL
	@Intel: If we remove the “in which case”, the TP#A may cause a wrong interpretation that “a slot is not counted in the number of  slots” in the sub-bullet applies to all cases expect for the reduced capability half-duplex UE with AvailableSlotCounting enabled. To ensure the clarity, let’s keep “in which case”.

	Apple
	Our understanding of the following Redcap agreements is applied to both physical slot-based counting and available slot-based counting. Both TP#A and TP#B only cover the case of available slot-based counting. If our understanding is correct the physical slot-based counting is missed for FD-FDD UE, i.e.,  consecutive slots are counted but the slot is dropped if colliding with SSB.
Agreement
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission


	FL
	@Apple: 
The following bullets covers HD-FDD with the physical slot-based counting, because these bullets do not limit to FD-FDD UEs. Ericsson’s concern on TP#A is that “Irrespective of whether AvailableSlotCounting is enabled or not” at the beginning of the following excerpt would prevent the interpretation that this bullet covers HD-FDD with the physical slot-based counting but does not cover HD-FDD with the available slot-based counting.
In TP#A
	Irrespective of whether AvailableSlotCounting is enabled or not, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.


In TP#B’
	The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.






4th round summary (Issue#3-3)
Although may companies did not raise any objection to the FL proposal on Issue#3-3. A couple of concerns to the proposal have been raised during the 4th round. 
FL would like to suggest revisiting this in the next meeting. The starting point would be the above-described TP#A and TP#B’. Besides, companies, especially those who supporting TP#A, are encouraged to think about the issue raised by Ericsson.


[Pending] Issue#3-4: Corrections on available slot counting for TBoMS
For TS38.214v17.0.0, Sharp [10] is pointing out that the definition of available slots for TBoMS with a configured grant is missing. In order to resolve this issue, Sharp [10] is providing the following TP. 
TP in R1-2200500
	6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
The procedures described in this clause apply to PUSCH transmissions of TB processing over multiple slots with a Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. If the parameter repK-RV is provided in the configuredGrantConfig, the nth transmission occasion among  transmissions occasions, n=0,1, …,  -1, is associated with (mod((n-mod(n, N))/N,4)+1)th value in the configured RV sequence. When K=1, or when K>1 and the configured grant configuration is configured with startingFromRV0 set to 'off', the initial transmission of the transport block may only start at the first transmission ocasion of the  transmission occasions. Otherwise, the initial transmission of the transport block may start at
-	The first transmission occasion of the  transmission occasions if the configured RV sequence is {0,2,3,1}.
- 	Any transmission occasion n associated with RV=0, and for which n mod N =0, if the configured RV sequence is {0,3,0,3} or {0,0,0,0}.
If the UE determines that, for a transmission occasion, the number of symbols available in a slot for the PUSCH transmission of TB processing over multiple slots is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
For unpaired spectrum:
-	The UE determines  slots for a PUSCH transmission of a TB processing over multiple slots, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst.
-	A slot is not counted in the number of  slots for PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:

-	For the case of non reduced capability half-duplex UE, the UE determines  consecutive slots for a PUSCH transmission of a TB processing over multiple slots.
-	For the case of reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a TB processing over multiple slots. A slot is not counted in the number of  slots for a PUSCH transmission of a TB processing over multiple slots, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots is omitted in a slot according to the conditions in clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213]. 



The same TP is also proposed in AI 8.8.1.2. Since this proposal is more related to TBoMS, FL suggests discussing this proposal in AI 8.8.1.2.
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List of agreements
Agreements in RAN1#104-e
Agreements:
Select one of the following alternatives, considering the aspect whether or not the determination of all the available slots should be done prior to the first actual transmission of the repetitions (other alternatives are not precluded)
-        Alt1: Whether or not a slot is determined as available for UL transmissions depends on RRC configurations (at least tdd_ul_dl configuration, FFS: other RRC configurations) and does not depend on dynamic signaling (at least SFI, FFS: other dynamic signaling e.g. CI, PUSCH priority for URLLC).
-        Alt2: Whether or not a slot is determined as available for UL transmissions depends on RRC configurations (at least tdd_ul_dl configuration, FFS: other RRC configurations) and also depends on dynamic signaling (at least SFI, FFS: other dynamic signaling e.g. CI, PUSCH priority for URLLC).


Agreements:
The maximum number of repetitions for DG-PUSCH is also applicable to CG-PUSCH.


Agreements:
For defining available slots: a slot is determined as unavailable if at least one of the symbols indicated by TDRA for a PUSCH in the slot overlaps with the symbol not intended for UL transmissions
· FFS details

Agreements:
Rel-17 PUSCH repetition Type A supports the increase of maximum number of repetitions with repetition factors configured in a TDRA list with a row index indicated either by the configured grant configuration or by TDRA field in a DCI.
· FFS: increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and/or ConfiguredGrantConfig.
Conclusion:
Discuss further to select one of the following alternatives:
· Alt-a: The determination of all the available slots has to be done prior to the first actual transmission of the repetitions.
· Alt-b: The determination of all the available slots does not have to be done prior to the first actual transmission of the repetitions. The timeline requirement is per repetition basis.

Agreements in RAN1#105-e
Agreement:
· RV cycling is based on available slot for the Type A PUSCH repetition enhancement with repetitions counted based on available slot in Rel-17

Agreement:
· Down-selection in RAN1#106-e:
· Alt 1: The maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is 32, irrespective of counting method,
· Alt 2: The maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is: 32 for the counting based on physical slots; and 16 (i.e. no change from Rel-16) for the counting based on available slots.

Conclusion:
· The following agreement in RAN1#104-e is applied to all slots including special slots.
	Agreements:
For defining available slots: a slot is determined as unavailable if at least one of the symbols indicated by TDRA for a PUSCH in the slot overlaps with the symbol not intended for UL transmissions.
· FFS details



Agreement:
In addition to {1, 2, 3, 4, 7, 8, 12, 16} and {32}, the following additional value set for repetition factor is supported in Rel-17.
· {20, 24, 28}

Agreement:
· Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
· RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.

Agreement:
· If PUSCH symbol in a slot overlaps with flexible symbol(s) with SSB transmission, the slot is determined as not available during the counting of repetitions. As there is no PUSCH in the slot, no PUSCH omission applies to the slot.
Agreement:
Select one from the following (further refinement of the alternatives can be further discussed), for the procedure of Rel-17 PUSCH repetition Type A (other alternatives are not precluded)
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
· Alt 1-B’ consisting of two steps
· Step 1: Determine K repetitions based on available slots, where the available slot is the UL slot and flexible slot indicated by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
· FFS: handling of dynamic signaling (e.g. UL CI, DCI for high priority channel), e.g., UE without CI capability
· Alt 2-A consisting of a single step
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) and dynamic signaling (e.g. SFI, UL CI, DCI for high priority channel) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Alt 2-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) and dynamic SFI in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· FFS timeline for the dynamic signalling
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.

Agreements in RAN1#106-e
Agreement:
· For Rel-17 PUSCH repetition Type A without joint channel estimation, no new inter-slot frequency hopping mechanism is introduced. 

Agreement
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
· [bookmark: _Hlk84357986]FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)

Agreement
For PUSCH repetition Type A for Rel-17 CG-PUSCH, semi-static flexible symbol is considered as available.

Agreement
For PUSCH repetition Type A for Rel-17 DG-PUSCH, semi-static flexible symbol is considered as available.
Note: The applicability for Msg 3 is to be discussed in 8.8.3

Agreement
· DCI format 0_1 and DCI format 0_2 support Rel-17 PUSCH repetition Type A with the increased maximum repetition numbers configured in TDRA lists.
Agreement
· For DG-PUSCH with counting based on the available slots, count of available slots continues until satisfying the conditions defined for DG-PUSCH repetition Type A in Rel-16.

Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32

Agreements in RAN1#106bis-e
Working Assumption is confirmed
Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32

Conclusion:
For CG-PUSCH repetitions counted on the basis of available slots, all the K transmission occasions including the 1st transmission occasion are determined on the basis of available slots.

Agreement
For CG-PUSCH repetition Type A with the counting based on available slots, the R16 existing restrictions as defined in Clause 6.1.2.3.1 of TS38.214 at least on the initial transmission of a transport block are applied, assuming the K repetitions of R17 determined based the rule of counting available slots.

Observation
· Whether or not the counting based on available slots is applicable only to unpaired spectrum is not discussed under AI 8.8.1.1 in RAN1#106bis-e. Discussions on how HD-FDD RedCap UEs support the available slot counting may take place in AI 8.8.1.1 in RAN1#107-e, depending on the progress of RedCap WI discussions.

Agreement
· For the K repetitions of DG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the slot which is determined by the slot offset K2.
· No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2.
· Note: The available slot determination is to be specified.
· For the K repetitions of CG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the first slot which is determined by at least ConfiguredGrantConfig.
· No RAN1 spec impact is expected in terms of the relation with the first slot which is determined by at least ConfiguredGrantConfig.
· Note: The available slot determination is to be specified.
 
Agreement
· Only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots.
· Any other RRC configuration is not considered for the determination of available slots.

Agreement
· The existing restriction “The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P” applies to both the counting based on physical slots and the counting based on available slots.
· The above “the time duration for the transmission of K repetitions” means the time duration between the start of the 1st slot of the K repetitions and the end of the last slot of the K repetitions for any instance of a CG period.

Agreements in RAN1#107-e
Agreement
· The counting based on available slots is applicable to unpaired spectrum, paired spectrum and SUL
· For paired spectrum and SUL except HD-FDD, all slots are considered as available slots in the first step of determining the available slots.

Agreement
· For HD-FDD RedCap Ues supporting the counting based on available slots.
· For CG-PUSCH, ssb-PositionsInBurst is used in the first step of determining of available slots.
· A slot is not counted in the number of available slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionInBurst.
· FFS: For DG-PUSCH
· Note: Neither tdd-UL-DL-ConfigurationCommon nor tdd-UL-DL-ConfigurationDedicated is configured for FDD.
Agreement
· Rel-17 does not support numberOfRepetitions-r17 for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· repK-r17 supporting up-to-32 repetitions is introduced and is applicable to Type 1 CG-PUSCH and Type 2 CG-PUSCH (irrespective of the activating DCI format).
· Note: No RAN1 spec impact is expected.
· The possible values of repK-r17 includes 16 and 32. FFS: other values.
· numberOfRepetitions-r17 is not applicable to Type 1 CG-PUSCH repetition type A.

Agreement
· All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-1
· Type-2 CG-PUSCH with Rel-17 repetition factor
 
Conclusion
· Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH.

Agreement
  For repK-r17,
  The value range of repK-17 is {1, 2, 4, 8, 12, 16, 24, 32}.
  repK-r17 is included in ConfiguredGrantConfig.
  When repK-r17 is provided, the legacy repK is not provided.

Agreement
  For HD-FDD RedCap Ues supporting the counting based on available slots.
  For DG-PUSCH, ssb-PositionsInBurst is used in the first step of determining of available slots.
  A slot is not counted in the number of available slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionInBurst.
  Note: Neither tdd-UL-DL-ConfigurationCommon nor tdd-UL-DL-ConfigurationDedicated is configured for FDD.

Agreements in RAN1#107bis-e
Conclusion:
No consensus to introduce pusch-AggregationFactor-r17.

Agreement
· Remove the notes from “Per (UE, cell, TRP, …)” and “Comment” columns of the existing AvailableSlotCounting in the consolidated RRC parameter list.
· If separate FGs are defined for DG-PUSCH and CG-PUSCH, add another AvailableSlotCounting to the consolidated RRC parameter list, with the following contents.
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	　
	　
	　
	　
	AvailableSlotCounting
	new
	　
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	　
	in ConfiguredGrantConf

	UE-specific
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.



Conclusion:
· The cancellation of LP PUSCH (introduced in Rel-17 eIIoT/URLLC WI) is applied in Step 2 of the previously agreed 2-step procedure of Rel-17 PUSCH repetitions counted on the basis of available slots (i.e., Option 1-B).
· No specification impact is expected. 

Conclusion
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.
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