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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.
[107-e-NR-R17-CovEnh-01] Email discussion regarding enhancements for PUSCH repetition type A – Toshi (Sharp)
· 1st check point: November 15
· Final check point: November 19

Open Issues summary 
Increasing the maximum number of repetitions
For increasing of the maximum number of repetitions, the following agreements have been made.
	In RAN1#104-e
Agreements:
The maximum number of repetitions for DG-PUSCH is also applicable to CG-PUSCH.
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.

In RAN1#105-e 
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.
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}

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

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



For this meeting, the following remaining issues have been identified.
· Issue#1-1: Combinations of DCI formats and RRC parameters supporting the increased maximum number of repetitions


[bookmark: _Hlk77179456][Open] Issue#1-1: Combinations of DCI formats and RRC parameters supporting the increased maximum number of repetitions
In RAN1#106-e, during the discussions on Type-1 CG-PUSCH with the maximum increased number of repetitions configured via a TDRA list, it was identified that companies had different interpretations on the RAN1#104-e’s agreement “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.”. Some companies including FL had interpreted the above part as a row index of the TDRA list is indicated by an RRC parameter in the configured grant configuration, as in Type-1 CG-PUSCH repetition in Rel-16. Meanwhile, some other companies had the interpretation that the above underline part was saying that Type-2 CG-PUSCH repetition supports the maximum increased number of repetitions configured via a TDRA list. Although the language of the agreement had originally intended to support Type-1 CG-PUSCH with the maximum increased number of repetitions configured via a TDRA list, FL admits there is ambiguity on the wording and it does not explicitly mean Type-1 CG-PUSCH repetitions.
Therefore, it is suggested discussing the following three points in terms of support of up to 32 repetitions.
Point#1: whether to change DCI format 0_0 related behaviors
Point#2: whether to introduce pusch-AggregationFactor-r17
Point#3: whether/how to support Type 1 CG-PUSCH with up-to-32 repetitions
· Alt 2: Introduce repK-r17. Not use TDRA list for determination of the repetition factor.
· Alt 3-b: Use TDRA list associated with DCI format 0_1 or 0_2 for determination of the repetition factor. Not introduce repK-r17.

According to the companies’ inputs during the rounds of email discussions in RAN1#106bis-e, the following was observed.
· For Point#1, the clear majority objected to support up to 32 repetitions with DCI format 0_0. 
· For Point#2, no consensus to introduce pusch-AggregationFactor-r17 was made. Although 8 companies were in favor of supporting pusch-AggregationFactor-r17, 12 companies did not consider it as necessary. The main reason of the unnecessity was that DCI format 0_1 and DCI format 0_2 would support up-to-32 repetitions by using numberOfRepetitions-r17, which would be sufficient.
· For Point#3, 19 companies thought Type 1 CG-PUSCH should support up-to-32 repetitions, although there were different views on how to support it. Alt 2 (11 companies) and Alt 3-b (10 companies) were supported by almost the same number of companies.
[bookmark: _Hlk86226148]Based on the above, FL made the following package of proposals, which may be a middle ground among all companies’ preferences. In RAN1#106bis-e, there were two companies which expressed strong concerns on the proposal. Intel’s concern was on the 2nd bullet of the proposal, and they insisted that not only Rel-16 repetition mechanism but also Rel-15 repetition mechanism should be extended to support up-to-32 repetitions. From the FL perspective, however, it seems difficult to reach the consensus to support it, as more companies objected it. Ericsson expressed a strong concern on the 3rd bullet of the proposal, and their view was that the counting based on the available slots should not be applicable with Type 1 CG-PUSCH. However, as mentioned above, the large majority sees the necessity to support Type 1 CG-PUSCH with up-to-32 repetitions.
	FL proposal 1:
Agree the following as a package:
· Rel-17 does not support up to 32 repetitions for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· Rel-17 does not support up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2.
· For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2, select one from the following two alternatives:
· Alt 2:
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept un changed (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Alt 3-b:
· Rel-17 does not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH, where the TDRA list for DCI format 0_1 or 0_2 is reused.
· Note: DCI format 0_0 field bit widths are kept unchanged.
· Note: Need a mechanism to change the TDRA list for Type 1 CG-PUSCH, from the one for DCI format 0_0 to the one for DCI format 0_1 or 0_2.



According to the contributions for RAN1#107-e, companies’ views are summarized as follows.
· Rel-17 does not support up to 32 repetitions for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· Support: (17 companies) Nokia/Nokia Shanghai Bell [2], Spreadtrum [5], TCL [6], OPPO [8], China Telecom [9], Panasonic [10], Intel [11], Rakuten Mobile [13], CMCC [14], Samsung [15], Sierra Wireless [17], Apple [18], Lenovo/Motorola Mobility [19], Sharp [20], Qualcomm [23]
· Qualcomm [23] pointed out that, for Type 2 CG-PUSCH activated by DCI format 0_0, repK is used to determine the number of repetitions, K, in the current specification. The related specification description is copied below.
	TS38.214, Clause 6.1.2.3
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK.



· Rel-17 does not support up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2.
· Support: (10 companies) ZTE [3] , Spreadtrum [5], TCL [6], Panasonic [10], Rakuten Mobile [13], CMCC [14] , Samsung [15] (can live with it), Sierra Wireless [17], Apple [18], Sharp [20]
· Not support. Introduce Rel-17 pusch-AggregationFactor to support up-to-32 repetitions: (6 companies) Nokia/Nokia Shanghai Bell [2] , OPPO [8] , China Telecom [9], Intel [11], Samsung [15] (1st preference)
· For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2, select one from the following two alternatives:
· Alt 2:
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept un changed (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Support: (17 companies) Huawei/HiSilicon [1], Nokia/Nokia Shanghai Bell [2], Spreadtrum [5], CATT [7] , OPPO [8] , China Telecom [9], Panasonic [10], Intel [11], Xiaomi [12], Samsung [15], Sierra Wireless [17], Sharp [20], Ericsson [21] (if the need of supporting increased maximum number of repetitions for Type 1 CG-PUSCH is justified), NTT DOCOMO [22], Qualcomm [23]
· Alt 3-b:
· Rel-17 does not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH, where the TDRA list for DCI format 0_1 or 0_2 is reused.
· Note: DCI format 0_0 field bit widths are kept unchanged.
· Note: Need a mechanism to change the TDRA list for Type 1 CG-PUSCH, from the one for DCI format 0_0 to the one for DCI format 0_1 or 0_2.
· Support: (3 companies) ZTE [3], TCL [6], Apple [18]
· No support of Type 1 CG-PUSCH with up-to-32 repetitions: vivo [4]
· Both Rel-17 repK and Rel-17 numberOfRepetitions for Type 1 CG-PUSCH are supported: Lenovo/Motorola Mobility [19]

1st round (Issue#1-1)
Based on the reviews of the contributions for RAN1#107-e,
· No company is in favor of support up-to-32 repetitions indicated by TDRA field in DCI format 0_0. We have reached the consensus not to support up-to-32 repetitions indicated by TDRA field in DCI format 0_0. On the other hand, In Rel-15/16, for Type 2 CG-PUSCH activated by DCI format 0_0, repK is used to determine the number of repetitions, K. Hence, as pointed out by Qualcomm [23], Type 2 CG-PUSCH activated by DCI format 0_0 can support up-to-32 repetitions if repK-r17 is introduced to support up-to-32 repetitions. For the FL perspective, it makes sense that whether Type 2 CG-PUSCH activated by DCI format 0_0 support up-to-32 repetitions by repK is discussed together with how Type 1 CG-PUSCH supports up-to 32 repetitions below, as it leads to no RAN1 specification impacts.
· Although 6 companies prefer introducing pusch-AggregationFactor-r17 to support up-to-32 repetitions, more companies (10 companies) do not think it as necessary or essential. From the FL perspective, it seems difficult to reach the consensus to introducing pusch-AggregationFactor-r17.
· 20 companies are in favor of support up-to 32 repetitions with Type 1 CG-PUSCH, where the large majority (17 companies) prefer introducing repK-r17 for Type 1 CG-PUSCH with up-to 32 repetitions, while only 3 companies prefer using numberOfRepetitions-r17. The most of the proponents of repK-r17 provided their analyses that introducing repK-r17 has much less specification impact compared to using numberOfRepetitions-r17. Therefore, it is suggested introducing repK-r17. Moreover, it is more straightforward that the repK-r17 is also applied to Type 2 CG-PUSCH activated by DCI format 0_0

FL proposal on Issue#1-1:
· Rel-17 does not support numberOfRepetition-r17 for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· pusch-AggregationFactor-r17 is not introduced.
· 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.
· numberOfRepetition-r17 is not applicable to Type 1 CG-PUSCH repetition type A.

Companies are encouraged to be constructive. Only if there is a strong concern on the above proposal, please comment below.

	Company
	Comments

	Nokia/NSB
	We are fine with the FL’s proposal in principle except the bullet that “pusch-AggregationFactor-r17 is not introduced”. Indeed, the usage of repK and pusch-AggregationFactor are the same in Type 2 CG-PUSCH and DG-PUSCH, respectively. They are RRC parameters indicating the number of repetitions and to be used when numberOfRepetition is not configured. It’s unclear to us why do we support increasing maximum number of repetitions for repK only but not pusch-AggregationFactor.

	Intel
	We share similar view as Nokia. It is not clear us why we can not support pusch-AggregationFactor for up to 32 repetitions. In Rel-15/16, if numberOfRepetition is not configured, pusch-AggregationFactor is applied. It would be good to consider a consistent behavior for default values for increased maximum number of repetitions. 

	QC
	Looks good to us. We are just looking for a mechanism to bump up number of repetitions for Type 1 CG-PUSCH. RepK-r17 seems to suffice. 
No need to touch DCI 0_0 behavior.

	vivo
	Support 1st bullet and 2nd bullet.
For 3rd bullet, we do not support up-to-32 repetitions for Type 1 CG-PUSCH.
For 4th bullet, it should be further clarified that this is only for Type A PUSCH repetition, i.e. we propose following updates: 
· numberOfRepetition-r17 is not applicable to Type 1 CG-PUSCH repetition type A.

	Samsung
	We see no reason to prevent pusch-AggregationFactor up to 32 repetitions while other parameters that indicate number of repetitions support that. 

	CATT
	We are fine with the FL’s proposal. 
Regarding to the ‘FFS: other values’ for repK-r17, we think adding {16, 32} is already enough. No need to add more values. 

	ZTE
	Based on the discussion, we can live with the proposal considering no spec impact is expected for the whole proposal. 

	China Telecom
	We share the same view with Nokia, Intel and Samsung. We see no reason to prevent pusch-AggregationFactor up to 32 repetitions for DG-PUSCH scheduled by DCI format 0_1/0_2. It is beneficial to support 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2, as it is the default mode in case numberOfRepetitions is not configured.

	FL
	@vivo:
Thanks for the comment. Regarding the 4th bullet, I updated it according to your suggestion.

	Xiaomi
	Share the same view with China Unicom. It is not necessary to prevent introducing pusch-AggregationFactor-r17. When numberOfRepetitions is not configured, it is beneficial to support 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2

	CMCC
	General fine with the proposal. It finds a way to solve the repetition enhancement for type 1 CG-PUSCH with less specification impact. 
The repK is enhanced to support type 1 CG-PUSCH repetition enhancements. And the DG-PUSCH are mainly supported through numberOfRepetitions. But we see no motivation to enhance pusch-AggregationFactor.

	TCL
	To enhance pusch-AggregationFactor is not necessary, larger value could be configured in TDRA for type 2 CG and DG.

	Ericsson
	Increasing the maximum number for the semi-static repK-r17 or pusch-AggregationFactor-r17 may not work as well as increasing the value for the dynamically indicated numberOfRepetition-r17. 
But for the sake of progress in RAN1, we are fine with repK-r17.

	OPPO
	We share similar view that no reason to prevent pusch-AggregationFactor up to 32 repetitions while other parameters that indicate number of repetitions support that. A larger repetition factor K provided by repK and pusch-AggregationFactor could help meet the coverage enhancement target when numberOfRepetitions is not configured.

	Apple
	From our side, we try to make the specification simple and implementation easier. We don’t see it’s really necessary to introduce duplicate functions for the same feature. For example, If pusch-AggregationFactor-r17 is introduced for DG PUSCH, DCI format 0_1/0_2 scheduled PUSCH will have schemes to reach 32 repetitions, i.e., via pusch-AggregationFactor-r17 or numberOfRepetition-r17, the application rule need to be defined. 
The same thing is applied to repK-r17 for type 1/type CG PUSCH, we already agreed numberOfRepetition is used for type 2 CG PUSCH. But the note say no RAN1 spec impact, we can live with it.

	Huawei, HiSilicon
	In RAN1#104-e, it was agreed that the increased maximum number of repetitions is supported by CG-PUSCH, which obviously includes Type 1 CG-PUSCH. The only discussion point is how to support it.
	Agreements:
The maximum number of repetitions for DG-PUSCH is also applicable to CG-PUSCH.



repK can be easily extended for support of up to 32 repetitions for Type 1 CG-PUSCH, which is the simplest solution and requires minimum specification impacts.



1st round summary (Issue#1-1)
The 1st round inputs are summarized as follows. All the other companies except for the ones listed below kindly accepted the set of proposals. For the 2nd bullet, still 7 companies have a concern. For 3rd bullet, only one company has a concern, and all the other companies seem to accept it even though some of them did not prefer it originally.
FL proposal on Issue#1-1:
· Rel-17 does not support numberOfRepetition-r17 for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· pusch-AggregationFactor-r17 is not introduced.
· Have a concern: Nokia/NSB, Intel, Samsung, China Telecom, Xiaomi, OPPO
· 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.
· Have a concern: vivo
· numberOfRepetition-r17 is not applicable to Type 1 CG-PUSCH repetition type A.

Based on this situation, FL would like to suggest agreeing on the following proposal first. 
FL proposal on Issue#1-1:
· Rel-17 does not support numberOfRepetition-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.
· numberOfRepetition-r17 is not applicable to Type 1 CG-PUSCH repetition type A.

[bookmark: _Hlk87859661]In the next round, FL would like check once again the companies’ views on the 3rd bullet with the other way around, i.e., check if everyone accepts to adopt pusch-AggregationFactor-r17, given that the RAN1 spec impact is quite small.

2nd round (Issue#1-1)
In the 2nd round, it is suggested focusing only on pusch-AggregationFactor-r17. The decision has to be made soon, because it has an RRC impact. Companies are asked to provide their views on the following question.
· Do you accept to introduce pusch-AggregationFactor-r17 which support up-to-32 repetitions?

	Company
	Comments

	
	

	
	




The number of repetitions counted on the basis of available UL slots
For the number of repetitions counted on the basis of available UL slots, the following agreements have been made.
	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:
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
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.

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
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:
· 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.

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.
· 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
· 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#106bis-e
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.



For this meeting, the following remaining issues have been identified.
· Issue#2-1: Scheduling types supporting the counting based on available slots 
· Issue#2-2: Handling of a collision between PUSCH repetition and other UL channels/signals
· Issue#2-3: Consideration of paired spectrum
· Issue#2-4: Consideration of HD-FDD RedCap UEs
· Issue#2-5: Use of SSBs across multiple TRPs for the available slot determination
· Issue#2-6: Use of SSB transmissions and/or DL-UL-Configurations across multiple CCs for the available slot determination

[Pending] Issue#2-1: Scheduling types supporting the counting based on available slots
During the email discussions in RAN1#106bis-e, it was identified that companies had different views on whether Type 1 CG-PUSCH supports the counting based on available slot. Starting with this point, the discussions also covered what combinations of scheduling types and repetition factor related RRC parameters support the counting based on the available slots. During several rounds of discussions, 10 companies expressed their views that all the combinations should support up-to-32 repetitions, while 1 company preferred supporting only two combinations, DG-PUSCH with Rel-17 repetition factor and Type-2 CG-PUSCH with Rel-17 repetition factor for the use of the counting based on the available slots. Based on this situation, FL provided the following two proposals.
	FL proposal 2
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#1-2
· Type-2 CG-PUSCH with Rel-17 repetition factor

FL proposal 3
The number of repetitions, K, in the Step 1 of the agreed Option 1-B is the value indicated/configured by pusch-AggregationFactor, repK or numberOfRepetitions, and no spec change is expected in terms of determination of the K in TS38.214, except for the support of increased maximum number of repetitions.



According to the contributions for RAN1#107-e, companies’ views are summarized as follow.
· Agree with the above proposals:
· ZTE [3], Spreadtrum [5], CATT [7] , China Telecom [9], Panasonic [10], Sharp [20]
· Only DG-PUSCH and Type 2 CG-PUSCH with Rel-16 or Rel-17 repetition factor configured via TDRA list are supported: 
· Ericsson [21]

1st round (Issue#2-1)
It is suggested firstly making a progress on the FL proposal 2.
FL proposal on Issue#2-1
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#1-21
· Type-2 CG-PUSCH with Rel-17 repetition factor

Companies are encouraged to be constructive. Only if there is a strong concern on the above proposal, please comment below.

	Company
	Comments

	Nokia/NSB
	Support the FL’s proposal. One minor editorial comment: should “Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-2” be ”Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-21”?

	Intel
	We are fine with the proposal. 

	FL
	@ Nokia/NSB: Thank you for spotting a typo. I fixed it.

	QC
	Are we precluding any particular case? If not, this does not seem to be needed. We don’t see any reason to limit the applicability of available-slot-based counting.

	vivo
	Fine.

	CATT
	We are fine to support available slot counting method to all listed cases.

	ZTE
	Support

	China Telecom
	Support FL proposal.

	Xiaomi
	Support

	CMCC
	Support 

	TCL
	Support.

	Ericsson
	PUSCH repetition based on available slots is enabled/disabled by RRC. We think it works better with a dynamic repetition factor than a semi-static one. 
Anyway, for the sake of progress in RAN1, we are fine with the proposal.

	OPPO
	Support the proposal.

	Apple
	I want to make sure I’m clear on this proposal. If we allow Rel-15 and Rel-16 RRC parameters to work with available slot-based counting, the maximum repetition number could not reach 32, i.e. max 8 repetition with Rel-15 parameter and max. 16 repetitions with Rel-16 parameters. Now even for Rel-17, it could be agreed several parameters, the application priority rule will be defined. If Rel-15/16/17 parameters are configured at the same time, it seems too complicated to select which parameter to be used. 
It could be easier and clearer Rel.17 RRC parameters work with available slot-based counting, i.e., repK-r17 if agreed, pusch-AggregationFactor-r17 if agreed, numberOfRepetitions-r17.

	FL
	@Apple:
Thanks for the comment. Here is my understanding on the derivation of K. 
RAN1 specs do not have to capture “-r17” in RRC parameter names, unless that leads to any ambiguity. The draft CR to 38.214 we reviewed after the last meeting has the following descriptions which specify how K is determined for DG-PUSCH and CG-PUSCH. Given that RAN2 spec ensures that repK-r17 and the existing repK are not configured for a UE at the same time, “repK” in the RAN1 spec can be properly interpreted by the UE as whichever configured between repK-r17 and the legacy repK without any ambiguity. Therefore, we don’t need to update the following RAN1 spec in terms of the “repK”. If we agree on repK-r17, what RAN1 needs to do is to request RAN2 to ensures that repK-r17 and the existing repK are not configured at the same time. 
The same thing also applies to “pusch-AggregationFactor” and “numberOfRepetitions”.
	For DG-PUSCH (from Clause 6.1.2.1):
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
[bookmark: _Hlk87675920]-	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.
For CG-PUSCH (from Clause 6.1.2.3):
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise
-	 K is provided by the higher layer configured parameters repK. 





	Huawei, HiSilicon
	The “if supported in Issue#1-2” about Type-1 CG-PUSCH  should be removed.
In RAN1#104-e, it was agreed that the increased maximum number of repetitions is supported by CG-PUSCH, which obviously includes Type 1 CG-PUSCH. The only discussion point is how to support it.
	Agreements:
The maximum number of repetitions for DG-PUSCH is also applicable to CG-PUSCH.






1st round summary (Issue#2-1)
In the 1st round one company wanted some clarification on the expected RAN1 specification impact on which parameter to be used for determination of K. FL has responded to the question, that is RAN1 needs to request RAN2 to ensures that the existing RRC parameter related to the repetition factor and its extension with “-r17” are not configured at the same time, and then RAN1 spec does not have to be changed in terms of the derivation of K. As the question was already addressed and no other concern on the FL proposal on Issue#2-1 has been raised, the following proposal can be considered stable.
FL proposal on Issue#2-1
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



[Pending] Issue#2-2: Handling of a collision between PUSCH repetition and other UL channels/signals
In RAN1#106-e, the following agreement was made, where there is an FFS bullet about Rel-17 PUSCH dropping rules in othe Wis.
	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)



Ericson [21] is proposing RAN1 to define collision handling betwen PUSCH repetition and other UL channels/signals, while Qualcomm [23] is expressing their views that any special handling related to Release 17 changes in other work items should be be handled within the scope of that work item. 
So far, no new collision handling between SRS and othe UL channels/signals has been agreed in Rel-17 feMIMO WI. 
As for Rel-17 eIIoT/URLLC WI, the following new PUSCH dropping rule was agreed in RAN1#106bis-e. However, as mentioned in the sub-bullet, it is still FFS whether/how the new dropping rule is applied to PUSCH repetitions.
	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



Therefore, at this moment, there is no need to discuss whether Rel-17 PUSCH dropping rules are also applied in the 2nd step of the previously agreed two-step procedure. If any update in terms of PUSCH dropping rules is made in other Wis, we will revisit this issue.

[Pending] Issue#2-3: Consideration of paired spectum
In RAN1#106-e, the following observation was made.
	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.



According to the contributions for RAN1#107-e, the companies’ views are summarized as follows.
· RAN1 has to make a decision on whether Rel-17 counting on available slots is supported for paired spectrum and/or SUL
· Nokia/Nokia Shanghai Bell [2]
· The counting based on available slots is applicable to paired spectrum
· ZTE [3], Panasonic [10], Samsung [15], Sharp [20], Qualcomm [23]

1st round (Issue#2-3)
Based on the reviews on contributions for RAN1#107-e, no company was proposing the available slot counting is limited to the unpaired spectrum. Therefore, FL made the following proposal.
FL proposal on Issue#2-3
· The counting based on available slots is applicable to unpaired spectrum, paired spectrum and SUL
· The following applies only to the operation with a single carrier in unpaired spectrum, and do not apply to the paired spectrum or SUL:
· 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 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-PositionInBurst.
· FFS: HD-FDD RedCap Ues 

Companies are invited to provide their views on the above proposal.

	Company
	Comments

	Panasonic
	We are fine with the FL proposal.

	LG
	In the case of paired spectrum and SUL, what is the definition of available slots for a UE other than the HD-FDD RedCap UE? 
We think that counting based on available slot can be applied to HD-FDD RedCap UE, but counting based on continuous slot seems enough to other Ues in paired spectrum and SUL.

	Nokia/NSB
	We are fine with the FL’s proposal in principle.

	Intel
	We are fine with the proposal in principle. 
Can we simply mention that “For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the K consecutive slots”, which is more aligned with description in 214. 

	Lenovo, Motorola Mobility
	Support the proposal

	QC
	We are okay with the first sentence, but not the rest. If we follow up further after the first sentence, it should clarify the expected behavior for paired spectrum and SUL. The proposal does not say what the expected behavior is. 
We think just the first sentence is enough. Its clear that for paired spectrum, tdd-ul-dl-configs are not going to be provided so this check does not even come into play.  Same applies to ssb-PositionInBurst --- UE interprets “overlap” to mean overlap in the uplink carrier of a paired spectrum and it will determine that SSB does not overlap here. 
For HD-FDD UEs, the notion of “overlap” needs to be revised. Please see comment to next question. 


	vivo
	Fine.

	Samsung
	The first bullet is fine. We are not sure that more than the first bullet is needed.

	CATT
	Although we understand the motivation is to have a unified definition of available slot for PUSCH repetition type A in both unpaired and paired spectrum, we somehow afraid that for a full-duplex (FD)-FDD UE, supporting this capability will cause unnecessary performance degradation. Note that, A FD-FDD UE can transmit PUSCH overlapped with SSB by default and by natural.
We have sympathy with LG: Available slot may be ‘defined’ in paired spectrum, but it should only ‘apply’ to HD-FDD UE. 
So, a FD-FDD UE does not ‘support’ counting based on available slot, even if it is ‘defined’.

	ZTE
	Since counting based on available slot is for sure applicable to unpaired spectrum, to avoid confusion, we suggest to revise the first bullet as ‘The counting based on available slots is applicable to both unpaired spectrum and paired spectrum’. Seems no need to add ‘SUL’ as anyway SUL is either unpaired spectrum or paired spectrum. 

	NTT DOCOMO
	We are fine with the proposal.

	FL
	@LG and CATT:
Thanks for the comments. In the case of paired spectrum and SUL except HD-FDD, all slots are considered as available, and as such K available slots are always equivalent to K consecutive physical slots. In this sense, the first main bullet does not intend to change the UE behaviours for paired spectrum (thus no performance degradation), but just to bring commonality between unpaired spectrum and paired spectrum in terms of the configurations. 

@QC:
Thanks for the feedback. I fully understand your comments about tdd-ul-dl-configs. But, for ssb-PositionInBurst, I have different understanding on the meaning of “overlap”. Please see my comment to Issue#2-4.

@ZTE,
Thanks for the comment. I added “unpaired spectrum,” to the proposal. As for SUL, although I agree with you that SUL is a kind of duplication, the clearer the better. So, I’d like to keep SUL in the proposal.

	Xiaomi
	Support the proposal

	CMCC
	Fine with the proposal as FL’s further clarification about paired spectrum and HD-FDD UEs.

	TCL
	Fine with the proposal.

	Ericsson
	Thanks for FL’s clarification. We agree that “In the case of paired spectrum and SUL except HD-FDD, all slots are considered as available, and as such K available slots are always equivalent to K consecutive physical slots.”
But we have a concern that the proposal can’t be interpreted in this way. If counting based on available slots is enabled, a TDD or FDD UE needs to determine available slots in the first step. If the first step doesn’t apply to a FDD UE, how can it process with step 2? We suggest to add description on what available slots are for a FDD UE.

	OPPO
	Support the proposal.

	Spreadtrum
	We support the proposal, and agree with Intel that make it further to “For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the K consecutive slots”.



1st round summary (Issue#2-3)
In the 1st round, most of companies accepted the 1st main bullet of the proposal, i.e., the counting based on available slots is applicable to unpaired spectrum, paired spectrum and SUL, though 2 companies (LG and CATT) did not think it as necessary. For the sub-bullet of the FL proposal, although some companies pointed out the wording of the above proposal were not in line with what they had in mind, there seems to be common assumption that all slots should be considered as available in paired spectrum and SUL. Therefore, FL would like to update the proposal as the following.
Modified FL proposal on Issue#2-3
· 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 available.


[Pending] Issue#2-4: Consideration of HD-FDD RedCap Ues
In RAN#93-e, the following conclusion was made in terms of the inclusion of HD-FDD RedCap Ues in the scope of CovEnh WI.
		Conclusion: endorsed:
	− All types of Ues are included in the scope of Rel-17 CovEnh WI.
	− Collision handling between PUSCH and SSB for HD-FDD UE in Rel-17 CovEnh WI depends on the
	outcome of Rel-17 RedCap WI. The parallel discussion between Rel-17 CovEnh WI and Rel-17
	RedCap WI should be avoided.



In RAN1#106-e, the following observation was made.
	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.



According to the agreements that have been made for HD-FDD in RedCap WI so far (see Annex), PUSCH related behaviours can be summarized as follows. It is observed that the agreed HD-FDD RedCap UE behaviours on PUSCH transmissions follow the existing UE behaviours in Rel-15/16. No much additional consideration is necessary to support HD-FDD with the counting based on the available slots.
Table 1: PUSCH related HD-FDD RedCap UE behaviors
	Case 1
	Dynamically scheduled DL reception vs. semi-statically configured UL transmission
	Reuse the Rel-15/16 behaviors for a single cell in unpaired spectrum.

	Case 2
	Semi-statically configured DL reception vs. dynamically scheduled UL transmission
	Reuse the Rel-15/16 behaviors for a single cell in unpaired spectrum.
No monitoring of ULCI.

	Case 3
	Semi-statically configured DL reception vs. semi-statically configured UL transmission
	Such collisions are not expected (same as for unpaired spectrum in Rel-15/16).

	Case 4
	Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
	Such collisions are considered as an error case (same as for unpaired spectrum in Rel-15/16).

	Case 5
	Configured SSB vs. dynamically scheduled or configured UL transmission
	Reuse the Rel-15/16 behaviors that SSB is prioritized over configured UL transmission.
FFS: which is prioritized between SSB and DG-PUSCH

	Case 9
	Collision due to direction switching
	Reuse the Rel-15/16 half-duplex behaviors for unpaired spectrum.



According to the contributions for RAN1#107-e, vivo [4], CMCC [14], Samsung [15], Sharp [20] and Ericsson [21] are proposing that HD-FDD RedCap Ues support the counting based on available slots.
Given that HD-FDD supports the counting based on available slots, what we need to discuss here is how to determine the available slots, because all the other collision handling (i.e. PUSCH dropping rules) can be done in the same way as for the legacy counting method. In RAN1#106-e, it was agreed that only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots. At the same time, in RAN1#105-e, the following conclusion was made in RedCap WI. Therefore, the only thing that needs to be potentially considered for the available slot determination for HD-FDD is ssb-PositionsInBurst.
	Conclusion:
No consensus of specification support of semi-static UL/DL pattern to HD-FDD RedCap Ues in Rel-17.



According to the contributions for RAN1#107-e, Panasonic [10] is proposing that ssb-PositionsInBurst can be considered for the determination of available slots. Similarly, Intel is proposing that, if a PUSCH repetition overlaps with a SSB symbol indicated by ssb-PositionsInBurst in a slot, the slot is not considered as available slot for PUSCH repetition, and that applies to both DG-PUSCH and CG-PUSCH because a unified solution is preferred.  Meanwhile, Sharp [20] is proposing that, for CG-PUSCH, SSB symbols are considered as not available, and for DG-PUSCH whether SSB symbols are considered to be available or not available should follow the decision in RedCap WI on which is prioritized between SSB and DG-PUSCH. 

1st round (Issue#2-4)
Based on the above, for CG-PUSCH, all the companies which expressed their views prefer that only ssb-PositionsInBurst is considered for the determination of available slots. However, for DG-PUSCH, it may be a bit too premature to make a decision in AI 8.8.1.1, since the UE behaviors on DG-PUSCH transmissions have not yet concluded in RedCap WI. Therefore, it is suggested discussing the following proposal.
FL proposal on Issue#2-4:
· HD-FDD RedCap Ues support the counting based on available slots.
· For CG-PUSCH, only ssb-PositionsInBurst is used for the determination 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

Companies are invited to provide their views on the above proposal.

	Company
	Comments

	Panasonic
	We are fine with the FL proposal.

	LG
	We are fine with the FL proposal.

	Nokia/NSB
	Support the FL’s proposal.

	Intel
	We are fine with the proposal. 

	Lenovo, Motorola Mobility
	Fine with the proposal

	QC
	Since the DG-PUSCH aspects are not settled yet, we suggest agreeing to just the first sentence now and revisit after additional details emerge.
For HD-FDD UEs, rather than editing the behavior currently specified for available-slot-based counting, we think the only change necessary is a clarification on what “overlap” means. So far “overlap” has meant occurrence of two channels or signals at the same time in the same frequency/carrier (SSB and PUSCH in the current context). Now we are extending the definition of overlap to mean occurrence of two channels or signals at the same time but in different components of a paired spectrum. 
Besides this clarification, we don’t think any additional changes are necessary. 

	vivo
	Fine.

	Samsung
	We are fine with the proposal in principle. Once RedCap discussions are finalized we can discuss if anything else is needed.

	CATT
	Generally support the proposal. For DG case, it can be worked out as soon as the conclusion comes out from RedCap AI 8.6.1.2.
One more clarification: is this proposal only for ‘PUSCH repetition type A’? Other cases (e.g. repetition type B or no repetition) seem out of scope.

	ZTE
	Support the proposal

	NTT DOCOMO
	We are fine with the proposal.

	FL
	@QC:
[bookmark: _Hlk87604511]Thanks for the feedback. Regarding your comment “So far “overlap” has meant occurrence of two channels or signals at the same time in the same frequency/carrier (SSB and PUSCH in the current context)”, that is not always the case. For example, 38.214 has the following description where the term “overlap” means occurrence of two channels or signals at the same time but in different carriers. Therefore, it would be better not to rely on only the term “overlap” to exclude the occurrence of two channels or signals at the same time but in different components of a paired spectrum.
	If the UE is not configured for PUSCH/PUCCH transmission for at least one serving cell configured with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on serving cell c1 and serving cell c2, the UE is not expected to receive PDSCH on serving cell c1 if the PDSCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell c2 not configured for PUSCH/PUCCH transmission.


Besides, it is also important that, when defining the regular FDD/SUL behaviors, we need take it into account that the term “overlap” may NOT exclude the occurrence of two channels or signals at the same time but in different components of a paired spectrum.

@CATT:
Thanks for the question for clarification. Yes, the proposal applies to PUSCH repetition Type A but not to Type B. It should be noted that, according to the spec, PUSCH repetition Type A covers the case of K=1 (i.e., no repetition) as well. 

	Xiaomi
	Support

	CMCC
	Fine with the proposal.

	TCL
	Fine with the proposal.

	Ericsson
	Support the FL’s proposal.

	OPPO
	Support the proposal.

	Spreadtrum
	Support

	Apple
	OK with the proposal



1st round summary (Issue#2-4)
In the 1st round, most of companies accepted the proposal. On the other hand, Qualcomm pointed out in Issue#2-3 that tdd-configurations would not be provided in paired spectrum including HD-FDD, which is valid. Therefore, FL proposal was slightly updated as follows. 
Modified FL proposal on Issue#2-4
· HD-FDD RedCap Ues support the counting based on available slots.
· For CG-PUSCH, ssb-PositionsInBurst is used for the determination 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.


[Open] Issue#2-5: Use of SSBs across multiple TRPs for the available slot determination
For RAN1#107-e, vivo is raising a question, whether UE needs to consider the union set of transmitted SSBs across multiple TRPs. For the FL perspective, the agreement in RAN1#106bis-e clearly stated that no other RRC configuration than tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst is considered for the determination of available slots. It is suggesting collecting companies’ views on this point.

1st round (Issue#2-5)
Companies are invited to provide their views on whether all the transmitted SSBs across multiple TRPs in a serving cell are used for the available slot determination.

	Company
	Comments

	Nokia/NSB
	We share the same understanding with the FL that the current agreement is clear enough.

	Intel
	Agree with FL. 

	vivo
	Based on agreements in AI 8.8.1.2, UE can be configured with a second ‘ssb-PositionsInBurst’ from a second TRP, while from UE perspective, these two TRPs belongs to the same serving cell. Hence, whether all configured ‘ssb-PositionsInBurst’ patterns should be taken in to consideration should be clarified.
Previous agreements did not preclude such case, hence further discussion may be needed.
	Agreement (RAN1#106bis-AI 8.1.2.2)
· Center frequency, SCS, SFN offset are assumed to be the same for SSBs from the serving cell and the configured  SSBs with PCI different from the serving cell for inter-cell multi TRP operation.
· The information related to “SSB time domain position” for  SSB with PCI different from the serving cell consists of [halfFrameIndex and] ssb-PositionsInBurst

Agreement (RAN1#106bis-AI 8.1.2.2)
Support two independent X values (X1, X2) are reported as a UE capability for two different assumptions on additional SSB time domain position and periodicity with respect to serving cell SSB.
· X1 (Case 1)= The maximum number of configured additional PCIs when each configuration of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI
· X2 (Case 2)= The maximum number of configured additional PCIs when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1
· Note: By definition, Case 1 and Case 2 cannot be enabled simultaneously
· Supported values for X1 and X2 includes at least 0,1,2,3 and 7. FFS on other values
· This UE capability has FR1 and FR2 differentiation (FFS : Whether this UE capability is per UE or per band)




	CATT
	We do not hold very strong views. But we wonder whether dual TRP connection scenario will be typical for coverage limited case. Considering we are approaching the end of Rel-17, seems not supporting a second ‘ssb-PositionsInBurst’ is a safer choice.

	Xiaomi
	Agree with the FL

	CMCC
	Share a same understanding with FL. It is a bit hard for us to imagine a UE need coverage enhancements and still can work under the MTRP mode. As the assumption of MTRP is that the RSRP difference between two TRPs should below a certain level, e.g. 3dB, then is that means both TRPs are coverage limited ? 

	Ericsson
	We would like to clarify with vivo whether the two TRPs are from different serving cells or “while from UE perspective, these two TRPs belongs to the same serving cell.” 
According to the following proposal, we think it is the case that two TRPs are with different PCIs.
Updated Proposal 1:
Alt1:
· Support 2 independent X values (X1, X2) are reported as a UE capability for at least two different assumptions on SSB time domain position and periodicity with respect to serving cell SSB.
· Case1: SSB time domain positions or periodicity of additional PCIs is not exactly the same as serving cell PCI) 
· Case2: SSB time domain positions and periodicity are exactly the same among the additional PCIs and the same as serving cell PCI
Then the question is about when the two TRPs are from two gNBs which provide different SSB configurations. In order for both gNBs to decode all PUSCH repetitions, every gNB needs to consider the other one’s SSB configuration to determine the available slots. If UE only considers SSB configuration of the serving cell to determine available slots, the worst case is the another TRP may lose some repetitions overlapping with its SSB transmission, with no impact to serving cell.

	OPPO
	Agree with the FL.

	Spreadtrum
	Agree with FL. 

	Apple
	Agree with FL. 

	vivo2
	@ FL and all,
We do have agreements that we only consider ssb-PositionsInBurst and DL/UL config. However, according to agreements made in AI 8.1.2.2 the new SSB pattern from a second TRP is also configured by ssb-PositionsInBurst. Hence, this issue arises that whether this second ssb-PositionsInBurst is also considered. If we read agreements from different AIs together, it implies that RAN1 did not further distinguish SSB transmission provided by multiple ‘ssb-PositionsInBurst’ configurations. For delegates who follow this topic, we know that we never discussed about multi-TRP cases (issue#2-5) and CA cases (issue#2-6), and never exclude such detailed cases. Hence, we think previous agreements should be further clarified for these two issues.
@ Ericsson
Thanks for technical comments.  
In RAN1 agreements for inter-cell beam management and inter-cell multi TRP, the additional TRP may be described as ‘non-serving cell TRP’. However, as raised in RAN2 LS R2-2108925/R1-2108717, RAN1 description is not correct. That is why the term ‘non-serving cell’ is replaced by ‘TRP with different PCI’. 
	First, RAN2 would like to note that as the term "non-serving cell" has been problematic, the following questions use "serving cell TRP" to denote the "legacy" TRP and "TRP with different PCI" to denote the "non-serving cell" configured for the UE. 


And in R1-2110631, RAN1 LS also pointed out that ‘There is only one physical layer configuration and that is applied to all the PUSCH/PUCCH/PDSCH/PDCCH associated with TCI state that is associated with either serving cell PCI or another different PCI.’. Hence, these two TRPs belongs to the same serving cell, and SSB transmissions from TRP with different PCI is also regarded as transmissions in the same serving cell from UE perspective.
Since the multiple set of SSBs from different TRPs come from the same serving cell, whether union of SSB occasions from the multiple sets are taken into account for determination of available slots should be discussed and clarified. In Rel-17 MIMO, inter-cell beam management, TCI in DCI can dynamically indicate beam for PUSCH/PUCCH associated with serving cell PCI or additional PCI which is different from serving cell PCI. If a PUSCH occasion overlapping with SSB occasions from another TRP is considered as available, and the PUSCH transmission is allowed, then we need to consider whether such collisions are acceptable in real deployment. If this is not allowed, we may need to have some revisions on step 1 or step 2 in previous mechanisms, i.e., either take the additional ‘ssb-PositionsInBurst’ into available slot determination in step 1, or drop the overlapping PUSCH transmission in step2. We encourage companies to look into this issue.
@CMCC
Inter-cell beam management introduced in Rel-17 MIMO topic is mainly targeting the scenario of L1/L2 mobility, though serving cell change is not considered in Rel-17, which means dynamic TCI indication which is either associated with serving PCI or additional PCI which is different from serving cell PCI, happens mainly in cell edge, which is coverage limited scenario.



1st round summary (Issue#2-5)
The 1st round inputs are summarized as follows.
· Use of SSBs across multiple TRPs for the available slot determination
· Support: vivo
· Not support: Nokia/NSB, Intel, CATT, Xiaomi, OPPO, Spreadtrum, Apple
· Need more clarification: Ericsson


2nd round (Issue#2-5)
This issue has not been discussed in CovEnh in the past meetings. Moreover, vivo provided additional clarifications during the 1st round. Therefore, it is suggested collecting more views from companies in this round as well.

	Company
	Comments

	
	

	
	






[bookmark: _Hlk87286650][Open] Issue#2-6: Use of SSB transmissions and/or DL-UL-Configurations across multiple CCs for the available slot determination
For RAN1#107-e, vivo is raising a question, 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. Having said that, the agreement does not explicitly describe such details. Therefore, it is suggesting collecting companies’ views on this point.

1st round (Issue#2-6)
Companies are invited to provide their views on whether SSB transmissions and/or DL-UL-Configurations from different DL carriers are taken into account when a half-duplex CA UE determines the available slots.

	Company
	Comments

	vivo
	Similar to issue#2-5, previous agreements did not preclude considering SSBs from different serving cells when carrier aggregation is enabled. 
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.

Note that, on both pcell and scell, the actual transmitted SSB can be provided by the same RRC signalling ‘ServingCellConfigCommon’->’ ssb-PositionsInBurst’.
For half duplex CA UEs, different SSB positions and different DL/UL configurations may be configured for different DL carrier. UL transmission are also omitted if collision with SSBs from any of the serving cells, and if collision with DL transmission/configuration from reference cell. Whether UE needs to take configurations from different DL carriers into account when determining the available slots should be further clarified. 

	CATT
	We do not hold very strong views. But since UL CA is not a typical scenario of coverage limited case and HD-FDD UE is generally preferred for lower UE complexity, we think this can be deprioritized if we are running out of time.

	vivo2
	We try to further clarify that there are differences between issue#2-5 and issue#2-6. 
In issue#2-6, SSB transmissions from other CCs configured by ssb-PositionsInBurst are from different serving cells. For this case, if the group have common understanding that, SSBs from other carriers are not counted as available slot, we are fine with it. A conclusion would be sufficient.



1st round summary (Issue#2-6)
In the 1st round inputs, only one company on top of the original proponent provided their views. It is suggested collecting more views in the next round.

2nd round (Issue#2-6)
This issue has not been discussed in CovEnh in the past meetings. Moreover, vivo provided additional clarifications during the 1st round. Therefore, it is suggested collecting more views from companies in this round as well.

	Company
	Comments

	
	

	
	




Others
[Pending] Issue#3-1: Support repetitions for PUSCH without UL-SCH (i.e., CSI only)
In the email discussion [Post-106bis-e-NR-NR_cov_enh-Core-38.213], one question was raised, that is whether or not CovEnh allows for PUSCH transmission with repetitions without UL-SCH data (i.e. CSI only). Sharp [20] is proposing that Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH. It is suggested collecting companies’ views on this point. 

1st round (Issue#3-1)
Companies are invited to provide their views on whether or not Rel-17 PUSCH repetition Type A with K>1 support PUSCH transmission without UL-SCH. Note that in Rel-16 no repetition is applied for PUSCH without UL-SCH and with CSI report.

	Company
	Comments

	Panasonic
	We support Sharp’s proposal.

	LG
	In our understanding, in Rel-16, when PUSCH is transmitted with no transport block and with a CSI report(s), the default TDRA table is applied so K = 1 is always applied. 
We support that Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH which is aligned to the Rel-16 behavior.

	Nokia/NSB
	Any other restriction on PUSCH repetition type A seems to be out of the scope of the WID.

	Intel
	We prefer to keep the existing behavior, i.e., no repetition is applied for PUSCH without UL-SCH and with CSI report. 

	Lenovo, Motorola Mobility
	We are fine to support the PUSCH repetitions without UL-SCH data and no need to restrict it only for the case with UL-SCH data

	FL
	The note about the existing behavior is added to the question.

	QC
	Suggest sticking to legacy behavior. If we want to make changes, it needs more detailed discussion on UCI multiplexing.

	vivo
	We share similar view as majority companies and do not support the PUSCH transmission without UL-SCH. 
In our understanding, according to the current specification, PUSCH repetition transmission is described based on a TB, for example, 
	For PUSCH repetition Type A, in case K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot.
……
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, the UE shall repeat the TB across the K 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. 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, TS38.213].
……


Therefore, following legacy behaviour, Rel-17 PUSCH repetition Type A with K>1 and without UL-SCH should not be supported.

	Samsung
	It is fine to further discuss to understand the implications to support it. 

	CATT
	Fine to confirm that CSI report without UL-SCH does not support (any) repetition.

	ZTE
	We don’t think Rel-17 PUSCH repetition Type A with K>1 should support for PUSCH transmission without UL-SCH. This is out of scope based on the discussion during SI. 

	NTT DOCOMO
	We prefer to keep the current behavior.

	Xiaomi
	share similar view as majority companies and do not support the PUSCH transmission without UL-SCH.

	CMCC
	We prefer to follow the legacy behavior of repetition type A

	TCL
	We prefer to keep the existing behavior, PUSCH repetition Type A with K>1 should not support PUSCH transmission without UL-SCH.

	Ericsson
	We are fine to reuse the Rel-16 behavior, when the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a 'CSI request' field on a DCI.

	OPPO
	We prefer that Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH.

	Spreadtrum
	We prefer Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH. 

	Apple
	We share the views with majority, PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH.

	vivo2
	@ FL and all,
We do have agreements that we only consider ssb-PositionsInBurst and DL/UL config. However, according to agreements made in AI 8.1.2.2 the new SSB pattern from a second TRP is also configured by ssb-PositionsInBurst. Hence, this issue arises that whether this second ssb-PositionsInBurst is also considered. If we read agreements from different AIs together, it implies that RAN1 did not further distinguish SSB transmission provided by multiple ‘ssb-PositionsInBurst’ configurations. For delegates who follow this topic, we know that we never discussed about multi-TRP cases (issue#2-5) and CA cases (issue#2-6), and never exclude such detailed cases. Hence, we think previous agreements should be further clarified for these two issues.
@ Ericsson
Thanks for technical comments.  
In RAN1 agreements for inter-cell beam management and inter-cell multi TRP, the additional TRP may be described as ‘non-serving cell TRP’. However, as raised in RAN2 LS R2-2108925/R1-2108717, RAN1 description is not correct. That is why the term ‘non-serving cell’ is replaced by ‘TRP with different PCI’. 
	First, RAN2 would like to note that as the term "non-serving cell" has been problematic, the following questions use "serving cell TRP" to denote the "legacy" TRP and "TRP with different PCI" to denote the "non-serving cell" configured for the UE. 


And in R1-2110631, RAN1 LS also pointed out that ‘There is only one physical layer configuration and that is applied to all the PUSCH/PUCCH/PDSCH/PDCCH associated with TCI state that is associated with either serving cell PCI or another different PCI.’. Hence, these two TRPs belongs to the same serving cell, and SSB transmissions from TRP with different PCI is also regarded as transmissions in the same serving cell from UE perspective.
Since the multiple set of SSBs from different TRPs come from the same serving cell, whether union of SSB occasions from the multiple sets are taken into account for determination of available slots should be discussed and clarified. In Rel-17 MIMO, inter-cell beam management, TCI in DCI can dynamically indicate beam for PUSCH/PUCCH associated with serving cell PCI or additional PCI which is different from serving cell PCI. If a PUSCH occasion overlapping with SSB occasions from another TRP is considered as available, and the PUSCH transmission is allowed, then we need to consider whether such collisions are acceptable in real deployment. If this is not allowed, we may need to have some revisions on step 1 or step 2 in previous mechanisms, i.e., either take the additional ‘ssb-PositionsInBurst’ into available slot determination in step 1, or drop the overlapping PUSCH transmission in step2. We encourage companies to look into this issue.
@CMCC
Inter-cell beam management introduced in Rel-17 MIMO topic is mainly targeting the scenario of L1/L2 mobility, though serving cell change is not considered in Rel-17, which means dynamic TCI indication which is either associated with serving PCI or additional PCI which is different from serving cell PCI, happens mainly in cell edge, which is coverage limited scenario.



1st round summary (Issue#3-1)
Most of the companies have agreed that Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH, which is also in line with Rel-16. Therefore, Fl would like to proposal the following conclusion.
Proposed conclusion on Issue#3-1
· Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH.


[Open] Issue#3-2: Other issues

1st round (Issue#3-2)
If there is any other issue which is not captured in this document yet but needs be discussed in this meeting, please comment below

	Company
	Comments

	
	

	
	



1st round summary (Issue#3-2)
No company provided any comment on Issue#3-2.


2nd round (Issue#3-2)
FL would like to keep the following input form open. If there is any other issue which is not captured in this document yet but needs be discussed in this meeting, please comment below

	Company
	Comments
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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.

Annex (List of agreements on HD-FDD RedCap)
Agreements on HD-FDD in RAN1#104-e
Agreements:
· For HD-FDD operation for RedCap UEs, consider at least the following DL/UL collision cases collisions may be addressed or alleviated with proper scheduling. The following cases of potential collisions can be further studied to see if any change to the current specs is necessary:
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· e.g., dynamic PDSCH or CSI-RS collides with configured SRS, PUCCH, or CG PUSCH, or RO
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH
· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  
· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
· Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission
· e.g., PUSCH, PUCCH, PRACH, SRS
· Case 6: Monitoring for UL cancellation indication (if supported) while transmitting in UL
· Case 7: Collision due to BWP switching (if supported)
· Case 8: Dynamic or semi-static DL vs. valid RO
· Case 9: Collision due to direction switching

Agreements on HD-FDD in RAN1#104bis-e
Agreements:
For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. 
· FFS whether the timeline is extended to include the RX/TX switching time for HD-FDD
For Case 4: dynamically scheduled DL reception vs. dynamic scheduled UL transmission, reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum
· That is, it is considered as an error case if a dynamically scheduled DL reception overlaps with a dynamically scheduled UL transmission
For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier/single cell in unpaired spectrum
· The semi-statically configured DL reception may include PDCCH (excluding ULCI), SPS PDSCH, CSI-RS or PRS. 
· FFS on PDCCH carrying ULCI, including whether or not it is supported by RedCap UEs (including potential difference between HD vs. FD RedCap UEs)
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order

Agreements:

For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both cell specific higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
· FFS: whether or not there are conditions that need to be considered

Working assumption: For HD-FDD, no additional UE behavior for switching position determination is specified as compared to the existing specification. 
Conclusion: Enhancement for potential UL and DL collision handling due to TA misalignment is not considered for Type-A HD-FDD operation of RedCap UEs 

Working Assumption: For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than [NRX-TX Tc] after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than[NTX-RX Tc] after the end of the last transmitted uplink symbol in the same cell
· FFS NTX-RX and NRX-TX
· FFS: how it jointly works with the agreement for other collision cases 

Working assumption:
· If a dynamically scheduled UL transmission overlaps with an SSB, down-select one of the following options:
· Option 1: Follow the handling of case 2 that dynamic UL is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL 
· Option 3: Leave to UE implementation (e.g. UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission) whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· If a semi-static configured UL transmission overlaps with an SSB, down-select one of from the following options
· Option 1: Up to gNB configuration to avoid such collision and if it happens it is an error case
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over semi-static UL
· Option 3: Leave to UE implementation (e.g. UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission) whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· FFS: whether/how to account for Tx/Rx switching time before and after the set of SSB symbols
· FFS: whether or not the semi-static configured UL transmission includes a valid RO

Agreements on HD-FDD in RAN1#105-e
Agreement:
· For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), a HD-FDD RedCap UE is not required to monitor ULCI
· No special handling on the priority rule for PDCCH carrying ULCI
Conclusion:
· No consensus of specification support of semi-static UL/DL pattern to HD-FDD RedCap UEs in Rel-17.

Agreement:
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured PDCCH
· Option 2: Leave to UE implementation whether to receive the configured PDCCH or transmit the PRACH on the valid RO
· Option 3: If configured PDCCH is in a Type-2 CSS set, then PDCCH is prioritized; otherwise the valid RO is prioritized
· Option 4: Configured PDCCH is prioritized over valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· FFS: whether or not the set of symbols overlapping with PDCCH in CSS set includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS whether a valid RO follows TDD’s or FDD’s definition, and if so, the corresponding impact
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

Agreement:
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured DL
· Option 2: Leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· Other options are not precluded.
· FFS: whether or not the set of symbols overlapping with configured DL includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported


Agreement:
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD for operation on a single carrier /single cell in unpaired spectrum
· Option 2: Leave to UE implementation whether to receive the DL or transmit the PRACH on a valid RO
· Option 3: Follow the handling of Case 1 to cancel PRACH based on a timeline that when the cancellation timeline is satisfied, the UE cancels the PRACH transmission and receives the DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 2 in R1-2103809)
· Option 4: Valid RO is prioritized over dynamic DL that UE performs PRACH transmission and does not perform the DL receptions (Interpretation 3 in R1-2103809)
· Option 5: When the cancellation timeline is satisfied, the UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 1 in R1-2103809)
· FFS: whether or not the set of symbols overlapping with dynamic DL reception includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

Agreements on HD-FDD in RAN1#106-e
Agreement: 
· For Case 5 of SSB overlaps with in configured UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over configured UL transmission
· The configured UL transmission includes CG-PUSCH, or SRS
· FFS: Confirm that PUCCH is included 

Agreement
· For Case 5 of SSB overlaps with configured UL transmission, the configured UL transmission includes PUCCH transmission configured by higher layers
· Note:  The UL transmission indicated by DCI is supposed to be dynamic UL transmission.

Working Assumption
· For Type-A HD-FDD UEs, all ROs applicable to RedCap UEs are valid (same as FD-FDD RedCap UEs), and for the case of SSB overlapping with valid RO from cell specific point of view, leave it to UE implementation whether to receive SSB or transmit PRACH
· No support of differentiating of ROs for Type-A HD-FDD Redcap UEs and FD FDD RedCap UEs 
 
Working Assumption
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave it to UE implementation whether to receive configured PDCCH or transmit PRACH
· FFS: whether or not there are conditions (e.g., exception for valid RO not intended for PRACH transmission) that need to be considered.
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.
Agreement
Confirm this Working Assumption.
Working Assumption
· For Type-A HD-FDD UEs, all ROs applicable to RedCap UEs are valid (same as FD-FDD RedCap UEs), and for the case of SSB overlapping with valid RO from cell specific point of view, leave it to UE implementation whether to receive SSB or transmit PRACH
· No support of differentiating of ROs for Type-A HD-FDD Redcap UEs and FD FDD RedCap UEs 

Agreement
Confirm this Working Assumption. 
Working Assumption
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave it to UE implementation whether to receive configured PDCCH or transmit PRACH
· FFS: whether or not there are conditions (e.g., exception for valid RO not intended for PRACH transmission) that need to be considered.
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.

Agreement
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), leave it to UE implementation whether to receive the DL or transmit PRACH
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.
Agreement 
· For Case 5 of dynamically scheduled UL transmission vs. SSB, one or both of the following options to be determined till next meeting:
· Option 1: Dynamically scheduled UL transmission is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission
· FFS: whether or not the same UE behavior is applied to Msg3 (re)transmission and PUCCH for msg4
Agreement
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, downselect one of following options in next meeting
· Option 2: Leave to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH
· Option 3: Follow the handling of Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission)
· Option 4: Valid RO is prioritized over dynamic DL reception

Agreements on HD-FDD in RAN1#106bis-e
Agreement
For Case 1, the existing timeline in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum is reused for HD-FDD

Agreement
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
Note: With this agreement, no need to confirm below Working Assumption(From RAN1#104e)
Working Assumption (FromRAN1#104e )
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
· FFS: whether to define the guard times in symbol units
· FFS: the switching positions
Conclusion:
· No consensus on defining a guard time in symbol units for HD-FDD Type A operation in Rel-17
 
Agreement
Revise the RAN1#104bis-e agreement for Case 3 as the following
· For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· FFS: whether or not there are conditions that need to be considered
 
Agreement
· For Type-A HD-FDD, no additional UE behaviour for UL/DL collision handling based on a priority indicator is specified as compared to the existing specification
 Agreement
· Whether or not to account for the Tx/Rx switching time before and after the set of SSB symbols can be further discussed under Case 9
Agreement
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, leave it to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH
Agreement
· The same validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules for FDD can be reused for HD-FD
Agreement 
· For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than NRX-TX Tc after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than NTX-RX Tc after the end of the last transmitted uplink symbol in the same cell
· NRX-TX Tc and NTX-RX Tc are the same as the transition time for FR1 in Table 4.3.2-3, TS 38.211 for a UE not capable of full-duplex communication
· (Working Assumption) The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
· RRC configured DL/UL includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap

