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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK8][bookmark: _Ref68251440] Introduction
There was an initial email discussion on RRC parameters for NR coverage enhancements [1]. This contribution is a summary of the following email discussion:
[106bis-e-R17-RRC-CovEnh] Email discussion on Rel-17 RRC parameters for Coverage Enhancement
· 1st check point: October 14
· Final check point: October 19
2. Discussion on RRC parameters for AI 8.8.1.1
Table 2.1 RRC parameters for AI 8.8.1.1 from [1]
	WI code
	Sub-feature group
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-TimeDomainResourceAllocationList]
	numberOfRepetitions-17
	new existing
	Support the increased maximum number of repetitions
	1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32
	[UE-specific]
	38.331
	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.

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
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.

[For PUSCH-Allocation-r17, only the field numberOfRepetitions-r16 is changed to numberOfRepetitions-r17. Other fields (mappingType, startSymbolAndLength, startSymbol, length) would be same as in Rel-16.]  

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-Config]
	pusch-TimeDomainAllocationListDCI-0-1-r17
	new existing
	Configuration for TDRA list for DCI format 0_1 to support up to 32 repetitions, defined in the same way as for pusch-TimeDomainAllocationListDCI-0-1-r16
	SetupRelease { PUSCH-TimeDomainResourceAllocationList-r17 }
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-Config]
	pusch-TimeDomainAllocationListDCI-0-2-r17
	new existing
	Configuration for TDRA list for DCI format 0_2 to support up to 32 repetitions, defined in the same way as for pusch-TimeDomainAllocationListDCI-0-2-r16
	SetupRelease { PUSCH-TimeDomainResourceAllocationList-r17 }
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[pusch-TimeDomainAllocationListDCI-0-1-r17 and pusch-TimeDomainAllocationListDCI-0-2-r17]
	[PUSCH-TimeDomainResourceAllocationList-r17]
	new existing
	Configuration for TDRA listto support up to 32 repetitions, defined in the same way as for pusch-TimeDomainResourceAllocationList-r16
	SEQUENCE (SIZE(1..maxNrofUL-Allocations-r17)) OF PUSCH-TimeDomainResourceAllocation-r17
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	
	[maxNrofUL-Allocations-r17]
	existing
	Maximum number of PUSCH time domain resource allocations
	64
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-TimeDomainResourceAllocationList]
	[PUSCH-TimeDomainResourceAllocation-r17]
	new existing
	Configuration for TDRA list entries to support up to 32 repetitions [, defined in the same way as for PUSCH-TimeDomainResourceAllocation-r16]
	SEQUENCE {k2, startSymbolAndLength-r17, numberOfRepetitions-r17, ...}
[SEQUENCE {
PUSCH-Allocation-r17
…
}]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-TimeDomainResourceAllocation-r17]
	[PUSCH-Allocation-r17]
	new existing
	Configuration for TDRA of each TDRA list entry to include numberOfRepetitions-17, defined in the same way as for PUSCH-Allocation-r16
	SEQUENCE {
startSymbolAndLength-r17
numberOfRepetitions-r17
…
}
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-Config]
	RepetitionCountingType-R17
[AvailableSlotCounting]
	new
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	[UE-specific]
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.



2.1 1st round discussion
[Close] Issue#3-1: Necessity of PUSCH-TimeDomainResourceAllocation-r17
One major discussion point is whether PUSCH-TimeDomainResourceAllocation-r16 is reused for up to 32 repetitions or not. Rel-16 RRC parameter PUSCH-TimeDomainResourceAllocation-r16 includes not only 16-repetition function but also multiple PUSCH scheduling function for NR-U. There are two possible directions. Considering that NR-U multiple PUSCH scheduling does not need to be supported with CovEnh functions, creating a new structure would be the simpler and cleaner option.
· Alt 1: Reuse PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16
· Alt 2: Create a new structure by inserting numberOfRepetitions-r17 to Rel-15 PUSCH-TimeDomainResourceAllocation structure
	Rel-16 PUSCH-TimeDomainResourceAllocation-r16 structure in TS38.331v16.5.0
[bookmark: _Hlk83215103][bookmark: _Hlk83215078]PUSCH-TimeDomainResourceAllocation-r16 ::=　SEQUENCE {
　　k2-r16　　　　　　　　　　　INTEGER(0..32)　　　　　　　 OPTIONAL,　 -- Need S
　　puschAllocationList-r16　　 SEQUENCE (SIZE(1..maxNrofMultiplePUSCHs-r16)) OF PUSCH-Allocation-r16,
　　　　...
}

PUSCH-Allocation-r16 ::=　SEQUENCE {
　　mappingType-r16　　　　　　 ENUMERATED {typeA, typeB}　　　　　　　　　　 OPTIONAL,　 -- Cond NotFormat01-02-Or-TypeA
　　startSymbolAndLength-r16　　INTEGER (0..127)　　　　　　 OPTIONAL,　 -- Cond NotFormat01-02-Or-TypeA
　　startSymbol-r16　　　　　　 INTEGER (0..13)　　　　　　　OPTIONAL,　 -- Cond RepTypeB
　　length-r16　　　　　　　　　INTEGER (1..14)　　　　　　　OPTIONAL,　 -- Cond RepTypeB
　　numberOfRepetitions-r16　　 ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16} OPTIONAL,
TBrepetiotn　 -- Cond Format01-02
　　...
}



	Rel-15 PUSCH-TimeDomainResourceAllocation structure in TS38.331v16.5.0
PUSCH-TimeDomainResourceAllocation ::=　SEQUENCE {
　　k2　　　　　　　　　　　　　INTEGER(0..32)　　　　　　　 OPTIONAL,　 -- Need S
　　mappingType　　　　　　　　 ENUMERATED {typeA, typeB},
　　startSymbolAndLength　　　　INTEGER (0..127)
numberOfRepetitions-r16　　 
tBrepetition
}



According to the contributions for RAN1#106bis, companies’ preferences are summarized as follows.
· Alt 1: Reuse PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16
· Ericssin [21] (pusch-TimeDomainAllocationListDCI-0-1-r17 overrides pusch-TimeDomainAllocationListDCI-0-1-r16, if both are configured)
· Alt 2: Create a new structure by inserting numberOfRepetitions-r17 to Rel-15 PUSCH-TimeDomainResourceAllocation structure
· vivo [5], Sharp [18]

In the 1st round, it is suggested discussing the following proposal.
The FL proposal to Issue#3-1:
For support of up to 32 repetitions, select one of the following:
· Alt 1: Reuse PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16
· Alt 2: Create a new structure by inserting numberOfRepetitions-r17 to Rel-15 PUSCH-TimeDomainResourceAllocation structure

	Company
	Comments

	QC
	Its not clear if there are any clear benefits to going with one alternative over the other. 
However, its clear that NR-U WI will also make changes to TDRA list to accommodate enhancements to multi-PUSCH transmissions. Can we harmonize changes so that a unified design emerges? 
NR-U is likely to add an offset parameter for each SLIV of PUSCH-Allocation-r16 and potentially introduce PUSCH-Allocation-r17. If this is set to happen, then we should piggyback on this change and introduce numberOfRepetitions-r17 as proposed in Alt 1.

	CATT
	We understand that multiple PUSCH scheduling may not be jointly used with Rel-17 CE. But it seems also not explicitly precluded this possibility, either.
Generally, in Rel-17, the RRC IE structure shall support all kinds of TDRA-related features. The actual configuration will enable actual supported feature(s). In this regard, we slightly prefer Alt.1, which seems more inclusive. 
With Alt.1, if CE is configured while NR-U is not configured actually, it can fallback to single PUSCH scheduling by setting the length of puschAllocationList-r16 (number of PUSCH-Allocation-r16) as only ‘1’.

	Lenovo, Motorola Mobility
	Our preference is Alt 1

	vivo
	Actually, we prefer Alt-1, and Alt-2 is not vivo’s proposal.

	ZTE
	Either way is ok and slightly prefer Alt 2 for simplicity. We are also Ok to leave this to RAN2 as what we are discussing here is for Parent IE of umberOfRepetitions-r17. Based on the guidance in R1-2110415, the Column E (RAN2 Parent IE) can be left empty, and the information on Parent IE in Column M is optional. 

	Intel
	No strong view on either option. Slightly prefer Alt. 1

	Samsung
	OK with Alt 1, but both could work.

	Huawei, HiSilicon
	Alt1.
Alt1 has a smaller change.

	Ericsson1
	Alt-1. R16 like TDRA list is preferred with increased number of repetitions.
However, it should be up to RAN2 to decide whether “adding numberOfRepetitions-r17 to PUSCH-Allocation-r16” or a completely new TDRA list is configured for Rel-17.

	Sharp
	Either works and either is fine to us. Considering PUSCH-TimeDomainResourceAllocation-r16 structure also includes the NR-U multi-PUSCH scheduling function, Alt 2 is slightly cleaner.

	Apple
	Our preference is Alt2. Alt 2 is clear and less specification impacts. The Rel.17 coverage enhancement is focusing on repetition type A, the parameters startSymbol-r16 and length-r16 in PUSCH-Allocation-r16 are targeting for repetition type B, which are not relevant to Rel.17 repetition type A enhancement, which need to be removed from Rel.17 TDRA, then the last result is very similar as Alt1 but with one more parameter PUSCH-Allocation.



1st round Summary on Issue#3-1
The 1st round inputs are summarized as follows:
· Alt 1: Reuse PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16
· Qualcomm, CATT, Lenovo/Motorola Mobility, vivo, Intel, Samsung, Huawei/HiSilicon, Ericsson
· Alt 2: Create a new structure by inserting numberOfRepetitions-r17 to Rel-15 PUSCH-TimeDomainResourceAllocation structure
· ZTE (also OK with Alt 1), Sharp, Apple
As shown above, the large majority supports Alt 1. Therefore, the following FL proposal was made. In the next round, it is suggested discussing possible updates based on this proposal.
FL proposal to Issue#3-1:
From RAN1 point of view, tTo support the increased maximum number of repetitions for PUSCH repetition A, reuse PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16.


[Close] Issue#3-2: Necessity of separate AvailableSlotCounting parameters for DG-PUSCH and CG-PUSCH
During the email discussion [Post-106-e-Rel17-RRC-08], the following parameter for PUSCH repetition Type A with counting based on the available slots was discussed.
	RAN2 Parent IE
	Parameter name in the spec
	Description
	Value range

	[PUSCH-Config]
	[bookmark: _Hlk84445563]RepetitionCountingType-R17
[AvailableSlotCounting]
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }



Sharp is proposing introducing two different RRC parameters for enabling the counting based on available slots, one is for DG-PUSCH and the other is for CG-PUSCH.
· Alt 1: A single RRC paramter AvailableSlotCounting that applies to both DG-PUSCH and CG-PUSCH is introduced.
· Alt 2: Two different RRC paramters, AvailableSlotCounting#1 for DG-PUSCH and AvailableSlotCounting#2 for CG-PUSCH, are introduced.

In the 1st round, it is suggested discussing the following proposal.
The FL proposal to Issue#3-2:
For PUSCH repetition counted on the basis of available slots, select one of the following:
· Alt 1: A single RRC paramter AvailableSlotCounting that applies to both DG-PUSCH and CG-PUSCH is introduced.
· Alt 2: Two different RRC paramters, AvailableSlotCounting#1 for DG-PUSCH and AvailableSlotCounting#2 for CG-PUSCH, are introduced.

	Company
	Comments

	QC
	Alt 1. A single parameter is preferred.

	NTT DOCOMO
	We prefer Alt.1.

	CATT
	Alt 1 is simpler. It is not clear what the use case is when only one of them will be enabled for available slot counting. The benefit is unclear.

	Lenovo, Motorola Mobility
	We prefer Alt 1

	vivo
	It depends on whether CG-PUSCH and DG-PUSCH counting on available slots are separated UE features. If the answer is yes, it is nature to have separated parameters.

	Panasonic
	We prefer Alt.1 for simplicity.

	ZTE
	Alt 1 with introducing one RRC parameter seems sufficient and slightly preferred, under the understanding that only one UE capability reporting is required for both CG and DG. 

	Intel
	One parameter is sufficient. We prefer Alt.1.

	Samsung
	Alt 1. It seems not necessary to introduce different parameters/capabilities for the counting method of repetitions for DG and CG.

	Huawei, HiSilicon
	Alt1 is simpler.

	Ericsson1
	Alt1.
Is the parameter AvailableSlotCounting included in the TDRA list as well? If yes, there’s no need to differentiate CG PUSCH or DG PUSCH since they all used R16 based TDRA list when available slot counting is introduced. 
Even if the indication is applied for all rows of the TDRA list, single parameter is enough.

	Sharp
	Share the view from vivo. It depends on whether FGs for CG-PUSCH and DG-PUSCH counting on available slots are separate or not.

	Apple
	Alt 1 is preferred.



1st round Summary on Issue#3-2
The 1st round inputs are summarized as follows:
· Alt 1: A single RRC paramter AvailableSlotCounting that applies to both DG-PUSCH and CG-PUSCH is introduced.
· Qualcomm, NTT DOCOMO, CATT, Lenovo/Motorola Mobility, Panasonic, ZTE, Intel, Samsung, Huaweri/HiSilicon, Ericsson, Apple
· Alt 2: Two different RRC paramters, AvailableSlotCounting#1 for DG-PUSCH and AvailableSlotCounting#2 for CG-PUSCH, are introduced.
· Depend on whether FGs for CG-PUSCH and DG-PUSCH counting on available slots are separate or not.
· vivo, Sharp

As shown above, the large majority supports Alt 1. the following FL proposal was made. 
FL proposal to Issue#3-2:
A single RRC paramter AvailableSlotCounting that applies to both DG-PUSCH and CG-PUSCH is introduced.
· [bookmark: _Hlk85139173]Revisit if separate FGs are defined for DG-PUSCH and CG-PUSCH


[Close] Issue#3-3: Configurations enabling CovEnh functions
As for the configuration of two enhancements, i.e., the increased maximum number of repetitions and the repetitions counted on the basis of available slots, the discussion has been deferred until concluding what repetition factor is supported with the counting based on the available slots. In RAN1#106-e, support of up to 32 repetitions with counting based on the available slots was taken as a working assumption, as the following. Therefore, it is the time to revisit this issue.
	Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32



According to the contributions for RAN1#106bis, companies’ preferences are summarized as follows.
· Alt1: For Rel-17 PUSCH repetition Type A, the two features can be configured independently/separately.
· “The counting based on available slots” is enabled via RRC signaling. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e. the same repetition counting as in Rel15/16).
· Rel-17 RRC parameter(s) relating to “the increased maximum number of repetitions” is provided via RRC signaling to a UE which performs PUSCH repetitions with “the increased maximum number of repetitions”. If not provided, the repetition factor for the PUSCH repetitions is subject to Rel-15/16 configuration.
· Support: ZTE [3], Spreadtrum [4], OPPO [5], China Telecom [6], NTT DOCOMO [15]
· Alt2: A single Rel-17 RRC parameter is used to enable both of the following functions:
· Counting based on available slots is enabled via a RRC signaling. 
· Repetition number up to 32.
· Support: CATT [7], Panasonic [12], Lenovo/Motorola Mobility [24]
· Alt.3 A single Rel-17 RRC parameter indicating one of the following three combinations is introduced.
· “The counting based on physical slots” and “the existing maximum number of repetitions”
· “The counting based on physical slots” and “the increased maximum number of repetitions”
· “The counting based on available slots” and “the increased maximum number of repetitions”
· Panasonic [12]
· Alt.4 A single Rel-17 RRC parameter indicating one of the following three combinations is introduced.
· “The counting based on physical slots” and “the existing maximum number of repetitions”
· “The counting based on physical slots” and “the increased maximum number of repetitions”
· “The counting based on available slots” and “the existing maximum number of repetitions”
· Ericsson [21]
· FL’s comment: This alternative is not in line with the Working assumption from RAN1#106-e, i.e., “The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32”.
The above alternatives are re-formulated as below so as to be more aligned with RRC parameter discussions.

In the 1st round, it is suggested discussing the following proposal.
The FL proposal to Issue#3-3:
In addition to umberofrepetitions-r17, a new Rel-17 RRC parameter for enabling the counting based on available slots is introduced. For the associated behaviors, select one of the following alternatives:
· Alt1: Two enhancements are configured separately (simultaneous configurations allowed).
· If the new Rel-17 RRC parameter set to “enabled” is configured, umberofrepetitions-r17 may or may not be configured and the counting based on available slots is used.
· Otherwise, umberofrepetitions-r17 may or may not be configured and the counting based on physical slots is used. 
· Alt2: The configurations of two enhancements are always tied to each other.
· If the new Rel-17 RRC parameter set to “enabled” is configured, umberofrepetitions-r17 has to be also configured and the counting based on available slots is used. 
· Otherwise, umberofrepetitions-r17 cannot be configured and the counting based on physical slots is used.
· Alt.3: One of three combinations of two enhancements is selectively configured.
· If the new Rel-17 RRC parameter set to “enabled” is configured, umberofrepetitions-r17 has to be configured and the counting based on available slots is used,
· If the above parameter set to “disabled” is configured, umberofrepetitions-r17 has to be configured and the counting based on physical slots is used, 
· If the above parameter is not configured, umberofrepetitions-r17 cannot be configured and the counting based on physical slots is used,
· Note that the new Rel-17 RRC parameter may be “AvailableSlotCounting” in R1-2108673.

	Company
	Comments

	QC
	We pretty much agreed to Alt 1 when we discussed increasing max reps to 32. Do not open this up for debate once again.
Keep the features independent. It should be possible to enable one without the other.

	NTT DOCOMO
	We prefer Alt.1. It may be not necessary to configure both of them, so that they can be configured separately.

	CATT
	Our first preference is Alt.2. But we acknowledge that Alt.1 and Alt.3 are also workable.

	Lenovo, Motorola Mobility
	Our preference is Alt 1 due to the reason to keep these two features independent. 

	Vivo
	We prefer Alt-1.

	Panasonic
	We prefer Alt.2 or Alt.3. Single UE function would better to avoid fragmentation of the market. If both are each enhancement is separate UE feature, UE may implement one of the functions like “the increased maximum number of repetitions”. The network needs to support both enhancements and to use them depending on UE’s capability.

	ZTE
	Alt 1 offers the best flexibility and therefore preferred. 

	Intel
	We prefer Alt. 1. In our view, these two features should be separately configured. 

	Samsung
	Alt 1 is preferred because of its flexibility. 

	Huawei, HiSilicon
	We prefer Alt.1. 
Separate configuration allows UEs to have more choices.

	Ericsson1
	One question for Alt 1: 
Does it mean that available slot counting is only supported for Rel-17 enhanced repetitions and the repetitions dynamically configured in Rel-16 in the TDRA list? It’s better to make this clear.

	Sharp
	We are fine with the current formulation of the proposal. For down selection, we prefer Alt 1. Alt 2 and Alt 3 lead to unnecessary restrictions.

	Apple
	We prefer two features are independent configured. seems the Alt.1 is aligned with our consideration. We prefer the description of Alt1 from RAN1#106bis, current Alt1 is not fully clear to us.



1st round Summary on Issue#3-3
The 1st round inputs are summarized as follows:
· Alt1: Two enhancements are configured separately (simultaneous configurations allowed).
· If the new Rel-17 RRC parameter set to “enabled” is configured, numberofrepetitions-r17 may or may not be configured and the counting based on available slots is used.
· Otherwise, numberofrepetitions-r17 may or may not be configured and the counting based on physical slots is used. 
· Support: Qualcomm, NTT DOCOMO, Lenovo/Motorola Mobility, vivo, ZTE, Intel, Samsung, Huawei/HiSilicon, Sharp, Apple
· Alt2: The configurations of two enhancements are always tied to each other.
· If the new Rel-17 RRC parameter set to “enabled” is configured, numberofrepetitions-r17 has to be also configured and the counting based on available slots is used. 
· Otherwise, numberofrepetitions-r17 cannot be configured and the counting based on physical slots is used.
· Support: CATT, Panasonic
· Alt.3: One of three combinations of two enhancements is selectively configured.
· If the new Rel-17 RRC parameter set to “enabled” is configured, numberofrepetitions-r17 has to be configured and the counting based on available slots is used,
· If the above parameter set to “disabled” is configured, numberofrepetitions-r17 has to be configured and the counting based on physical slots is used, 
· If the above parameter is not configured, numberofrepetitions-r17 cannot be configured and the counting based on physical slots is used,
· Support: Panasonic
· Note that the new Rel-17 RRC parameter may be “AvailableSlotCounting” in R1-2108673.

As shown above, the large majority supports Alt 1. Therefore, the following FL proposal was made. 
FL proposal to Issue#3-3:
Take Alt1.
· Alt1: Two enhancements are configured separately (simultaneous configurations allowed).
· If the new Rel-17 RRC parameter “AvailableSlotCounting” set to “enabled” is configured, numberofrepetitions-r17 may or may not be configured and the counting based on available slots is used.
· Otherwise, numberofrepetitions-r17 may or may not be configured and the counting based on physical slots is used. 
As for Ericsson’s question “Does it mean that available slot counting is only supported for Rel-17 enhanced repetitions and the repetitions dynamically configured in Rel-16 in the TDRA list?”, it is suggested discussing it together with what the expected parent IE of “AvailableSlotCounting” is, in the next round.

2.2 2nd round discussion
Based on the guideline in 1-2110415, “RAN2 parent IE” in column E should be moved to column M”, RRC parameters for AI 8.8.1.1 in [1] are updated in the following table.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	numberOfRepetitions-17
	new existing
	Support the increased maximum number of repetitions
	1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32
	in [PUSCH-TimeDomainResourceAllocationList]
	[UE-specific]
	38.331
	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.

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
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.

[For PUSCH-Allocation-r17, only the field numberOfRepetitions-r16 is changed to numberOfRepetitions-r17. Other fields (mappingType, startSymbolAndLength, startSymbol, length) would be same as in Rel-16.]  

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	pusch-TimeDomainAllocationListDCI-0-1-r17
	new existing
	Configuration for TDRA list for DCI format 0_1 to support up to 32 repetitions, defined in the same way as for pusch-TimeDomainAllocationListDCI-0-1-r16
	SetupRelease { PUSCH-TimeDomainResourceAllocationList-r17 }
	in [PUSCH-Config]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	pusch-TimeDomainAllocationListDCI-0-2-r17
	new existing
	Configuration for TDRA list for DCI format 0_2 to support up to 32 repetitions, defined in the same way as for pusch-TimeDomainAllocationListDCI-0-2-r16
	SetupRelease { PUSCH-TimeDomainResourceAllocationList-r17 }
	in [PUSCH-Config]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-TimeDomainResourceAllocationList-r17]
	new existing
	Configuration for TDRA listto support up to 32 repetitions, defined in the same way as for pusch-TimeDomainResourceAllocationList-r16
	SEQUENCE (SIZE(1..maxNrofUL-Allocations-r17)) OF PUSCH-TimeDomainResourceAllocation-r17
	in [pusch-TimeDomainAllocationListDCI-0-1-r17 and pusch-TimeDomainAllocationListDCI-0-2-r17]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[maxNrofUL-Allocations-r17]
	existing
	Maximum number of PUSCH time domain resource allocations
	64
	　
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-TimeDomainResourceAllocation-r17]
	new existing
	Configuration for TDRA list entries to support up to 32 repetitions [, defined in the same way as for PUSCH-TimeDomainResourceAllocation-r16]
	SEQUENCE {k2, startSymbolAndLength-r17, numberOfRepetitions-r17, ...}
[SEQUENCE {
PUSCH-Allocation-r17
…
}]
	in [PUSCH-TimeDomainResourceAllocationList]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-Allocation-r17]
	new existing
	Configuration for TDRA of each TDRA list entry to include numberOfRepetitions-17, defined in the same way as for PUSCH-Allocation-r16
	SEQUENCE {
startSymbolAndLength-r17
numberOfRepetitions-r17
…
}
	in [PUSCH-TimeDomainResourceAllocation-r17]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	RepetitionCountingType-R17
[AvailableSlotCounting]
	new
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	in [PUSCH-Config]
	[UE-specific]
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.




[Open] Issue#3-4: Updates of RRC parameters
FL proposal to Issue#3-1:
From RAN1 point of view, tTo support the increased maximum number of repetitions for PUSCH repetition A, reuse PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16.

FL proposal to Issue#3-2:
A single RRC paramter AvailableSlotCounting that applies to both DG-PUSCH and CG-PUSCH is introduced.
-	Revisit if separate FGs are defined for DG-PUSCH and CG-PUSCH

FL proposal to Issue#3-3:
Take Alt1.
· Alt1: Two enhancements are configured separately (simultaneous configurations allowed).
· If the new Rel-17 RRC parameter “AvailableSlotCounting” set to “enabled” is configured, numberofrepetitions-r17 may or may not be configured and the counting based on available slots is used.
· Otherwise, numberofrepetitions-r17 may or may not be configured and the counting based on physical slots is used. 

Based on the above outcomes from the 1st round discussions on Issue#3-1, #3-2 and #3-3, RRC parameters are updated as in the table below (the updated parts are highlighted in yellow). More specifically, the following updates have been made.
· All the other parameters related to the increase maximum number of repetitions have been removed except for “numberOfRepetitions-17”.
· It is clarified that “numberOfRepetitions-17” is to be added in “PUSCH-Allocation-r16”.
· To address Apple’s comment in the 1st round, Description captures that “numberOfRepetitions-17” field can be present with Repetition Type A only.
· The square bracket is removed from “[AvailableSlotCounting]”.
· To follow Alt1 in Issue#3-3, no association between “numberOfRepetitions-17” and “AvailableSlotCounting” is captured,

	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	numberOfRepetitions-17
	new existing
	Support the increased maximum number of repetitions

The field is optionally present if pusch-RepTypeIndicatorDCI-0-1/ pusch-RepTypeIndicatorDCI-0-2 is set to pusch-RepTypeA. It is absent otherwise.

Note: If this field is present, numberOfRepetitions-16 field is absent
	1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32
	in [PUSCH-TimeDomainResourceAllocationList]
in PUSCH-Allocation-r16
	[UE-specific]
	38.331
	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.

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
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.

[For PUSCH-Allocation-r17, only the field numberOfRepetitions-r16 is changed to numberOfRepetitions-r17. Other fields (mappingType, startSymbolAndLength, startSymbol, length) would be same as in Rel-16.]  

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	pusch-TimeDomainAllocationListDCI-0-1-r17
	new existing
	Configuration for TDRA list for DCI format 0_1 to support up to 32 repetitions, defined in the same way as for pusch-TimeDomainAllocationListDCI-0-1-r16
	SetupRelease { PUSCH-TimeDomainResourceAllocationList-r17 }
	in [PUSCH-Config]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	pusch-TimeDomainAllocationListDCI-0-2-r17
	new existing
	Configuration for TDRA list for DCI format 0_2 to support up to 32 repetitions, defined in the same way as for pusch-TimeDomainAllocationListDCI-0-2-r16
	SetupRelease { PUSCH-TimeDomainResourceAllocationList-r17 }
	in [PUSCH-Config]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-TimeDomainResourceAllocationList-r17]
	new existing
	Configuration for TDRA listto support up to 32 repetitions, defined in the same way as for pusch-TimeDomainResourceAllocationList-r16
	SEQUENCE (SIZE(1..maxNrofUL-Allocations-r17)) OF PUSCH-TimeDomainResourceAllocation-r17
	in [pusch-TimeDomainAllocationListDCI-0-1-r17 and pusch-TimeDomainAllocationListDCI-0-2-r17]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[maxNrofUL-Allocations-r17]
	existing
	Maximum number of PUSCH time domain resource allocations
	64
	　
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-TimeDomainResourceAllocation-r17]
	new existing
	Configuration for TDRA list entries to support up to 32 repetitions [, defined in the same way as for PUSCH-TimeDomainResourceAllocation-r16]
	SEQUENCE {k2, startSymbolAndLength-r17, numberOfRepetitions-r17, ...}
[SEQUENCE {
PUSCH-Allocation-r17
…
}]
	in [PUSCH-TimeDomainResourceAllocationList]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[PUSCH-Allocation-r17]
	new existing
	Configuration for TDRA of each TDRA list entry to include numberOfRepetitions-17, defined in the same way as for PUSCH-Allocation-r16
	SEQUENCE {
startSymbolAndLength-r17
numberOfRepetitions-r17
…
}
	in [PUSCH-TimeDomainResourceAllocation-r17]
	[UE-specific]
	38.331
	

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	[bookmark: _Hlk85039726]RepetitionCountingType-R17
[AvailableSlotCounting]
	new
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	in [PUSCH-Config]
	[UE-specific]
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.
Note: if separate FGs are defined for DG-PUSCH and CG-PUSCH, this field may be necessary for each of them.



Companies are invited to provide their views to the following questions;
Q1: Do you agree that AvailableSlotCounting is added under PUSCH-Config?
Q2: Any other comments on the above updates?

	Company
	Comments

	QC
	Q1: This is related to Issue 3-2. We revise our earlier comment --- assuming UE features makes a distinction between DG-PUSCH and CG-PUSCH, RRC parameters should follow that structure. Prefer to wait for more clarity on this from UE features discussions. (UE feature discussion on this doesn’t seem conclusive yet). Can we amend FL proposal to Issue#3-2 to reflect dependence on UE features discussion?
Q2:

	Nokia/NSB
	Q1: Yes, since this approach requires lower RRC overhead. However, as mentioned by Qualcomm, we may need to clarify the case when there are two separate features on supporting counting on available slots for DG and CG, and the UE can only support one of them, e.g., the UE supports counting on available slots for DG but not CG. Adding in the description that “this is applicable to DG or CG or both depending on UE capability” may help.
Q2: Since we are “reusing PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16.” Whether this implies that both numberOfRepetitions-r16 and numberOfRepetitions-r17 can be configured or not? Either cases, a note in description for clarification may be needed.

	FL
	Based on the comments from Qualcomm and Nokia, I added the sub-bullet “Revisit if separate FGs are defined for DG-PUSCH and CG-PUSCH” to the FL proposal to Issue#3-2. Also added the note “if separate FGs are defined for DG-PUSCH and CG-PUSCH, this field may be necessary for each of them.” in Comment column.
To address to Nokia’s comment, the note “If this field is present, numberOfRepetitions-16 field is absent” is added in Description of numberOfRepetitions-17.

	Ericsson2
	Q1: We’re fine to wait for UE feature discussion result. And we’re also fine to merge UE capabilities on available slot counting for DG and CG (Type 2 and when Rel-16 TDRA list is used) as we commented in the UE feature discussions.
Q2: Since the detailed signaling structure may be revisited by RAN2 from RAN2 point of view. We’d better update the proposal to Issue#3-1 with adding “From RAN1 point of view,” in the beginning of the proposal.
FL proposal to Issue#3-1:
From RAN1 point of view, to support the increased maximum number of repetitions for PUSCH repetition A, reuse PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16.

	FL
	@Ericsson,
For any parameters in RRC parameter list, RAN2 may revisit the structure. However, it that clarification makes you more comfortable, I’m willing to do so.

	Apple
	Q1: could FL clarify a bit on {enabled, disable} in PUSCH -config? For example, if it is enabled, how about UE behavior if pusch-AggregationFactor is also configured? UE doesn’t expect enabling AvailableSlotCounting and pusch-AggregationFactor at the same time, or priority rule is defined. 
Q2:  Again for PUSCH-Allocation-r17, it is mentioned “[For PUSCH-Allocation-r17, only the field numberOfRepetitions-r16 is changed to numberOfRepetitions-r17. Other fields (mappingType, startSymbolAndLength, startSymbol, length) would be same as in Rel-16.] ”, as we commented earlier, the IE, startSymbol, length are repetition type B only, so these two IEs should be removed from PUSCH-Allocation-r17.
　　startSymbol-r16　　　　　　 INTEGER (0..13)　　　　　　　OPTIONAL,　 -- Cond RepTypeB
　　length-r16　　　　　　　　　INTEGER (1..14)　　　　　　　OPTIONAL,　 -- Cond RepTypeB


	FL
	@Apple,
[bookmark: _Hlk85476065]For Q1, from the RRC specification perspective, AvailableSlotCounting can be configured independently of the configuration of pusch-AggregationFactor. For the combinations which supports up-to-32 repetitions, please see the Issue#1-3 discussion in AI 8.8.1.1.

You can see the “Per (UE, cell, TRP, …)” column, which says “in PUSCH-Allocation-r16”, not “in PUSCH-Allocation-r17”. Also, the “Description” column says “The field is optionally present if pusch-RepTypeIndicatorDCI-0-1/ pusch-RepTypeIndicatorDCI-0-2 is set to pusch-RepTypeA. It is absent otherwise.”
Although the RAN1 recommendation is to add “numberOfRepetitions-17” in “PUSCH-Allocation-r16”, RAN2 might define “PUSCH-Allocation-r17” in the end. Even for such case, the information in the above table would be sufficient for RAN2 to deal with startSymbol and length.


	Samsung
	Q1: OK, however RAN2 can change the structure.
Q2: Whether to have separate capabilities for CG and DG is still under discussion so adding the note for AvailableSlotCounting is fine. We don’t see a need to have separate capabilities for CG and DG for the counting of available slots.



3. Discussion on RRC parameters for AI 8.8.1.2
Table 3.1 RRC parameters for AI 8.8.1.2 from [1]
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	TB processing over multi-slot PUSCH
	numberOfSlotsTBoMS-r17
	new
	Indicates the number of slots allocated for a single TB over multi-slot PUSCH
	FFS
	 
	[UE-specific]
	38.331
	Agreement
Number of slots allocated for TBoMS is determined by using a row index of a TDRA list, configured via RRC.
• FFS: details.
Note: numberOfRepetitions * numberOfSlotsTBoMS-r17 is no larger than 32

	NR_cov_enh-Core
	TB processing over multi-slot PUSCH
	numberOfRepetitionsTBoMS-r17
	new
	Indicates the number of repetitions of a single TB over multi-slot PUSCH
	FFS
	 
	[UE-specific]
	38.331
	Agreement
Repetitions of a single TBoMS are supported, where:
• The number of configured repetitions is denoted by M,  i.e., the total number of allocated slots for TBoMS repetition is M*N.
o Note: M*N is no more than the max number of repetitions agreed for repetition Type A enhancement in agenda 8.8.1.1
• Available slot determination is according to existing agreements.
• The number and location of allocated symbols within an allocated slot for TBoMS transmission are the same among all repeated single TBoMS.
• FFS other aspects of TBoMS repetitions, e.g.:
o Details of time domain resource indication.
o Supported values for the number of TBoMS repetitions.
o How to indicate the number of TBoMS repetitions.
o Interactions with frequency hopping and precoder cycling across the M groups of N allocated slots for each single TBoMS repetition.
o Whether RV indices should be cycled across the M groups of N allocated slots for each single TBoMS repetition.
o Details of TBoMS retransmissions.
o Potential MAC layer impact, but should be decided by RAN2
Note: No additional dropping rule optimization will be introduced other than dropping rules for single TBoMS transmission. 



FL comments on October 11 
Table 3.1 shows the outcome of the post-RAN1#106-e meeting email discussions on RRC parameters [1]. The column “RAN2 parent IE” has been removed in Table 3.1 as per guideline in [31]. As highlighted in Table 3.2, the following open issues need to be further discussed:
· Issue#3-1: Whether numberOfSlotsTBoMS-r17 is UE-specific or Cell-specific parameter?
· Issue#3-2: Value ranges for numberOfSlotsTBoMS-r17 (i.e., candidate values for N)
· Issue#3-3: Whether to introduce a separate RRC parameter for indicating the number of repetitions (M)?
In addition, other aspects discussed in the contributions submitted to RAN1#106bis-e meeting that may have impact on RRC parameters and signaling are:
· Issue#3-4: Whether to introduce a separate RRC parameter to enable/disable TBoMS transmission?
· Issue#3-5: Whether/how the scaling factor (K) for TBS determination is supported?
FL’s views on the above is the following:
· Discussions on Issue#3-1 can start, given that sufficient agreements already exist in this regard to be able to take decisions on this issue.  
· Issues #3-2 to #3-5 need further agreements on the feature design before being able to discuss them here. For this reason, it has been decided to discuss about them in [32].

3.1. First round discussions
3.1.1. Issue #3-1
The parameter numberOfSlotsTBoMS-r17 is related to the discussion in Section 2.1.1.2 in [32]. However, no matter which values will be eventually agreed on by the group, FL understanding is that this parameter is going to be configured per UE (as a column of the TDRA table configured via PUSCH-TimeDomainAllocationList). 
FL’s Observation 1
The parameter numberOfSlotsTBoMS-r17 is UE-specific.

Companies are invited to input their views on FL’s observation 1 in the table below (for instance, you may write “agree” or “disagree” and then add an explanation if you disagree.

Views on FL’s observation 1 
	Company name
	Comment

	QC
	Agree. Suffices to specify the new table within pusch-Config.

	Sharp
	Agree.

	Intel
	Agree

	Xiaomi
	Agree.

	TCL
	Agree.

	CATT
	Agree.

	Lenovo, Motorola Mobility
	Agree

	vivo
	Agree.

	ZTE
	Agree

	Apple
	Agree

	Samsung 
	Agree 

	NTT DOCOMO
	Agree



Furthermore, concerning the description of this parameter, and regardless of the supported value range, the following observation is made.
FL’s Observation 2
The parameter numberOfSlotsTBoMS-r17 could be described as follows.
	numberOfSlotsTBoMS-r17 
Number of slots allocated for TB processing over multi-slot PUSCH for DCI format 0_1/0_2 (see TS 38.214 [X], clause XX)



Companies are invited to input their views on FL’s observation 2 in the table below (for instance, you may write “agree” or “disagree” and then add a suggestion for modification if you disagree.
Views on FL’s observation 2 
	Company name
	Comment

	Sharp
	Agree. Couldn’t it be also used for CG-PUSCH?

	Intel
	Agree and share similar view as Sharp. 

	Xiaomi
	Share the same view as Sharp.

	TCL
	Agree. Similar view as Sharp.

	CATT
	Agree, and it shall be able to apply to CG case.

	Lenovo, Motorola Mobility
	Agree and similar view to apply for CG-PUSCH as well

	vivo
	Agree, and Similar view as Sharp.

	ZTE
	Agree. Similar view as Sharp.

	Apple
	Agree. Similar view as Sharp.

	Samsung 
	Agree and similar view to apply for CG-PUSCH as well

	Ericsson
	Agree. TDRA configured in DCI 0_1/0_2 allows TBoMS to be used for DG-PUSCH and Type-2 CG-PUSCH. The TDRA list for Type-1 CG-PUSCH is configured by DCI0_0 and based on Rel-15, without a column indicating the number of repetitions. In 8.8.1.1, there is no agreement to add such a column (with increased number of repetitions) to TDRA list for Type-1 CG-PUSCH.

	Nokia/NSB
	We share similar view as Ericsson that currently Type-1 CG uses the same TDRA table as the one used for DCI 0_0, which is Rel-15 TDRA table. In Rel-15 TDRA table, the column for numberOfRepetitions does not exist. Given that there is no consensus on adding two new columns for N and M in TDRA table in AI 8.8.1.2, which is the only way to support Type-1 CG-PUSCH for TBoMS we prefer that the above text from the FL’s observation is extended for Type-2 CG only.




3.1.2.	RRC parameters other than the ones already considered
This section is for companies to provide further input on possible other RRC parameters that you may have identified based on current progress, or that you will identify during RAN1 #106bis-e. Please do not comment on RRC parameters which may stem from discussions related to Issues #3-2 to #3-5. Corresponding discussions will be opened by FL, if and when applicable.
	Company name
	Comment

	
	

	
	

	
	



3.1.3.	Supported values of N and impact on the RRC parameter description
The following agreements have been made during #106b-e on how to indicate the number of TBoMS repetitions in Rel-17:
	Agreement
The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.
FFS: supported values of N and M.
FFS: how to enable the TBoMS transmission
FFS: details of retransmission of TBoMS

Agreement
At least the following values are supported in Rel-17 for the number N of allocated slots for the single TBoMS:
· [image: ]
FFS: whether N=1 is also supported depends on how TBoMS transmission feature is enabled (or disabled)
FFS: other values, if any.
FFS: further constraints on N*M



Given existing endorsed Observations, the following row of the RRC parameter table can be provided to RAN2.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	TB processing over multi-slot PUSCH
	numberOfSlotsTBoMS-r17
	new
	Number of slots allocated for TB processing over multi-slot PUSCH for DCI format 0_1/0_2 (see TS 38.214 [X], clause XX)
	[1], 2,4,8
	 Per UE, Parent IE: PUSCH-TimeDomainResourceAllocationList
	UE-specific
	38.331
	Agreement
The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.
FFS: supported values of N and M.
FFS: how to enable the TBoMS transmission
FFS: details of retransmission of TBoMS

Agreement
At least the following values are supported in Rel-17 for the number N of allocated slots for the single TBoMS:
· [image: ]
FFS: whether N=1 is also supported depends on how TBoMS transmission feature is enabled (or disabled)
FFS: other values, if any.
FFS: further constraints on N*M



The above will be sent via email for endorsement.

3.1.4 Supported values of M and impact on RRC parameter discussion
The following agreement have also been made during #106b-e on the supported values for the number of TBoMS repetitions in Rel-17:
	FL’s proposal 13
The following values are supported in Rel-17 for the number M of repetitions of the single TBoMS:
· [image: ]
FFS: further constraints on N*M, e.g., N*M is a valid value according to agreements in AI 8.8.1.1



From FL’s perspective, this implies that RAN1 can simply inform RAN2 that the indication of the number of TBoMS repetitions in Rel-17 is performed via the existing Rel-16 IE numberOfRepetitions, whose supported range does not change.

	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	TB processing over multi-slot PUSCH
	numberOfRepetitions
	Existing
	Number of repetitions of a single TB over multi-slot PUSCH (see TS 38.214 [X], clause XX)
	1,2,3,4,7,8, 12, 16
	 Per UE, Parent IE: PUSCH-TimeDomainResourceAllocationList
	UE-specific
	38.331
	Agreement
The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.
FFS: supported values of N and M.
FFS: how to enable the TBoMS transmission
FFS: details of retransmission of TBoMS

Agreement
The following values are supported in Rel-17 for the number M of repetitions of the single TBoMS:
· [image: ]
FFS: further constraints on N*M, e.g., N*M is a valid value according to agreements in AI 8.8.1.1



4. Discussion on RRC parameters for AI 8.8.1.3
Table 4.1 RRC parameters for AI 8.8.1.3 from [1]
	WI code
	Sub-feature group
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	　
	PUSCH-TimeDomainWindow-r17
[PUSCH-DMRS-Bundling]
	new
	Enabling/disabling of DM-RS bundling and time domain window for PUSCH.
	ENUMERATED {enabled, disable }
	[UE-specific]
	38.331
	Agreement
• Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
o Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	[PUSCH-Config]
	PUSCH-TimeDomainWindowLength
	new
	[Enabling/disabling of DM-RS bundling and time domain window for PUSCH.]
Length of a configured time domain window in slots for DMRS bundling for PUSCH.
	FFS
	[UE-specific]
	38.331
	Working assumption
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
Ÿ Each configured TDW consists of one or multiple consecutive physical slots.
Ÿ The window length L of the configured TDW(s) can be explicitly configured with a single value



R1-2108847 has the following proposal.
Proposal: Only introduce one IE (i.e. PUSCH-TimeDomainWindowLength) to indicate both the enabling of JCE and the length of configured TDW for JCE of PUSCH transmissions.
R1-2108991 proposes the followings.
	Parameter Name
	RAN1 spec/ section
	Values range
	New R17 vs extension of R15/16
	Per (UE, cell, TRP, …)
	Broadcast/
dedicated
	Description
	RAN2 spec

	PUSCH-DMRS-Bundling
	38.214
	ENUMERATED {enabled, disable }
	New
	Per UE
	dedicated
	Enabling/disabling of DM-RS bundling and TDW for PUSCH
	38.331

	PUSCH-TimeDomainWindowLength
	38.214
	INTEGER(2,3, … , the maximum duration)
	New
	Per UE
	dedicated
	Length of a configured TDW in slots for DMRS bundling for PUSCH.
	38.331



R1-2109509 has the following proposal.
Proposal 3: Introduce one parameter to indicate enabling of DM-RS bundling and TDW length, with value range same as numberOfRepetitions-r17. For example, {2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32}.

R1-2110002 has the following proposal.
Proposal: Two RRC parameters for enabling/disabling of DMRS bundling and the window length L should be separately configured.

R1-2110124 proposes a new RRC parameter should be defined for when UE restarts a PUCSH bundling window.
	[bookmark: _Hlk83747148]Sub-feature group
	RAN2 Parent IE
	Parameter name in the spec
	Description
	Value range

	DM-RS bundling for PUSCH
	 
	[PUSCH-DMRS-Bundling]
	Enabling/disabling of DM-RS bundling and time domain window for PUSCH.
	ENUMERATED {enabled, disable }

	DM-RS bundling for PUSCH
	[PUSCH-Config]
	PUSCH-TimeDomainWindowLength
	[Enabling/disabling of DM-RS bundling and time domain window for PUSCH.]
Length of a configured time domain window in slots for DMRS bundling for PUSCH.
	FFS

	DM-RS bundling for PUSCH
	[PUSCH-Config]
	PUSCH-Window-Restart
	UE bundles PUSCH DM-RS slots remaining in a bundling window after a slot for which events violate power consistency and phase continuity requirements
	ENUMERATED {enabled, disable }



4.1 1st round discussion
FL comments: The outcome of [1] can be the starting point for the discussion. Based on the guideline in [31], “RAN2 parent IE” in column E should be moved to column M. RRC parameters for AI 8.8.1.3 is updated in the following table. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	PUSCH-TimeDomainWindow-r17
[PUSCH-DMRS-Bundling]
	new
	Enabling/disabling of DM-RS bundling and time domain window for PUSCH.
	ENUMERATED {enabled, disable }
	　
	[UE-specific]
	38.331
	Agreement
• Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
o Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	PUSCH-TimeDomainWindowLength
	new
	[Enabling/disabling of DM-RS bundling and time domain window for PUSCH.]
Length of a configured time domain window in slots for DMRS bundling for PUSCH.
	FFS
	in [PUSCH-Config]
	[UE-specific]
	38.331
	Working assumption
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
Ÿ Each configured TDW consists of one or multiple consecutive physical slots.
Ÿ The window length L of the configured TDW(s) can be explicitly configured with a single value



Companies are encouraged to provide comments on RRC parameters for AI 8.8.1.3.
· Whether to introduce two RRC parameters to indicate enabling of DM-RS bundling and the window length of the configured TDW respectively or introduce only one RRC parameter to indicate both of them?
· Whether to introduce a new RRC parameter for when UE restarts a PUCSH bundling window?
· Any other comments?
	Companies
	Comments

	QC
	Introducing two parameters might help with overall readability. Further, if we make changes to DMRS bundling in the future where we alter the window length or bundling procedure, the enable/disable parameter can be preserved as is.
Don’t see value in introducing an RRC parameter to control restarting of DMRS bundling.

	Sharp
	We prefer to introduce two RRC parameters to indicate enabling of DMRS bundling and window length L respectively. When DMRS bundling is disabled, inter-bundle frequency hopping is effective for e.g., UE multiplexing. In our view, the hopping interval of the inter-bundle frequency hopping is determined as the window length L or based on the window length L.
The new RRC parameter for enabling of restarting DMRS bundling is not needed because whether UE restarts DMRS bundling within the configured TDW can be determined subject to UE capability.

	CATT
	Either one or two parameters scheme will be workable. 
If no specific need is foreseen, one parameter (PUSCH-TimeDomainWindowLength) mechanism is sufficient and simpler. The absence of this RRC parameter means no DMRS bundling for the UE.

	Lenovo, Motorola Mobility
	In our view, although, single RRC parameter is sufficient to indicate enabling of DM-RS bundling and window length of the configured TDW, but we are also okay to introduce two parameters
RRC parameter for enabling the restart of DMRS bundling is not needed

	vivo
	We did not see strong motivation to have two separated parameters, the configured window length is sufficient. If the configured window length is absent, DMRS bundling is not enabled.

	ZTE
	According to the agreement in RAN1#106-e meeting, joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE. So, only one IE should be sufficient. 

	Intel
	Our view is that using a single RRC parameter would be more appropriate to enable DMRS bundling and indicate TDW duration. For instance, if TDW duration is not configured, then DMRS bundling is not enabled and vice versa. 
Regarding a new RRC parameter for when UE restarts a PUCSH bundling window, as this is UE capability, we are not sure whether this additional RRC parameter is needed. 

	Samsung
	Q1: We are fine with either. If two RRC parameters are introduced to indicate enabling of DM-RS bundling and the window length of the configured TDW, then we should further clarify the case of enabling of DM-RS bundling without the configured window length.
Q2: We don’t think the new RRC parameter is necessary for restarting DM-RS bundling. Our view is that the capability of DM-RS bundling includes DM-RS bundling can be restarted before/after event.
Q3: It is discussed in AI 8.8.2 whether to use one parameter for PUSCH and PUCCH, e.g. DMRS-Bundling, DMRS-WindowLength. The discussions should be harmonized.

	Ericsson
	Q1: We think it is not necessary to always configure a TDW length L, as it may only be needed when the UE’s maximum duration is relatively short.  So we think it is better to have two parameters.  Regarding the 106-e agreement, joint channel estimation depends on the window, but not on having a configured value of L, so the issue of one or two parameters still needs to be decided.
Q2; The need for a new RRC parameter for when UE restarts a PUCSH bundling window in our view is not driven by the window design, but by how UE capability is managed in the network. We encourage companies to check the LS with guidance on UE capability from RAN2 (R1-2001513), which asks that we avoid defining functionality that has no RRC configuration but is dependent on capability bits.  So the UE capability to restart PUSCH DM-RS bundling with a new actual TDW requires us to define a new RRC parameter to control this behavior.
Q3: We think separate parameters for PUCCH and PUSCH make sense and so are happy with the current set of parameters in that sense.



4.2 2nd round discussion
FL comments: It seems companies’ views are split. Based on companies’ comments, option 1 may be beneficial for default value and further enhancement in the future. I suggest to take option 1 as an agreement.
· Option 1: Introduce two RRC parameters to indicate enabling of DM-RS bundling and the window length of the configured TDW respectively.
Support: Qualcomm, Sharp, CATT, Lenovo, Motorola Mobility, Samsung, Ericsson
· Option 2: Introduce only one RRC parameter to indicate enabling of DM-RS bundling and the window length of the configured TDW.
Support: CATT, Lenovo, Motorola Mobility, vivo, ZTE, Intel, Samsung
Proposal 1: 
· Introduce two RRC parameters to indicate enabling of DM-RS bundling and the window length of the configured TDW respectively.
	Companies
	Comments

	Apple
	We are ok with both option 1 and option2. 
Proposal 1 is fine as well. We are considering maybe we need a new agreement to revert RAN1#106 meeting agreements to avoid confusion. Such as, the following agreements are replaced by “Introduce two RRC parameters to indicate enabling of DM-RS bundling and the window length of the configured TDW respectively”
Agreement
· Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
· Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.

	NTT DOCOMO
	We support Option 2. There is no benefit by introducing two parameters. Only one parameter is sufficient.

	Intel
	We support Option 2. Otherwise we would revert the agreement as mentioned by Apple. 

	QC
	Prefer Option 1 and agree with proposal.
It is possible that this feature evolves in future releases. For this reason keeping enabling/disabling separate from window length and other potential parameters is beneficial. 
Yes, we are aware of the previous agreement, but don’t see any harm in deviating. No malintent here, just trying to make things more easy to interpret.

	FL 
	In my understanding, the agreement states joint channel estimation and TDW are jointly enabled or disabled via RRC configuration, not joint channel estimation and window length are jointly enabled or disabled. If default value of configured TDW is introduced, it does not violate the agreement.

	Nokia/NSB
	We share the FL’s understanding that the above agreement quoted by Apple simply means that JCE and TDW are enabled/disabled together. However, it does not give any implication on how to configure the TDW size L, if any. In this regard, introducing two separate RRC parameters for the two configurations is a cleaner option. We therefore support Option 1 and FL’s proposal.

	Ericsson
	Prefer Option 1.  If there is only one parameter, the behavior is more constrained than if there are two.  For example, if the UE can support a max duration of 4 in FDD, and the network uses a repetition factor of 2, why would the network need to configure the UE with a window length?
Agree with Nokia and FL that two parameters does not revert the agreement.  Joint channel estimation depends on the window, but not on having a configured value of L, so the issue of one or two parameters still needs to be decided.

	Samsung
	We are fine with the proposal.

	Sharp
	Support



FL comments: After checking R1-2001513, which states “Avoid defining functionality that has no RRC configuration but is dependent on capability bits.” It makes sense to introduce a new RRC parameter.
Proposal 2:
· Introduce a new RRC parameter for when UE restarts a PUCSH bundling window

	Companies
	Comments

	Apple
	We are ok to introduce this new parameter, if the related UE capability is agreed.

	NTT DOCOMO
	Support.

	Intel
	We are fine with this.

	QC
	Thanks for the reference to R1-2001513. We are fine with this.

	Nokia/NSB
	Support.

	Ericsson
	Support

	Samsung
	We would need to have an agreement in 8.8.1.3 first, then introduce an RRC parameter.

	Sharp
	Support



FL comments: The list of RRC parameters is updated accordingly.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	
[PUSCH-DMRS-Bundling]
	new
	Enabling/disabling of DM-RS bundling and time domain window for PUSCH.
	ENUMERATED {enabled, disable }
	　
	[UE-specific]
	38.331
	Agreement
• Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
o Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	PUSCH-TimeDomainWindowLength
	new
	[Enabling/disabling of DM-RS bundling and time domain window for PUSCH.]
Length of a configured time domain window in slots for DMRS bundling for PUSCH.
	FFS
	in [PUSCH-Config]
	[UE-specific]
	38.331
	Working assumption
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
Ÿ Each configured TDW consists of one or multiple consecutive physical slots.
Ÿ The window length L of the configured TDW(s) can be explicitly configured with a single value

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	PUSCH-Window-Restart
	new
	UE bundles PUSCH DM-RS slots remaining in a bundling window after a slot for which events violate power consistency and phase continuity requirements
	ENUMERATED {enabled, disable }
	in [PUSCH-Config]
	[UE-specific]
	38.331
	Working assumption: 
If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 
FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.



Companies are encouraged to provide further comments on the above update.
	Companies
	Comments

	Nokia/NSB
	It is unclear what DM-RS slot is. This concept does not exist in NR. For this reason, the wording for the description of PUSCH-Window-Restart should be corrected as follows. 
“UE bundles PUSCH DM-RS slots symbols remaining in a bundling window after an slot for which events that violates power consistency and phase continuity requirements”

	Ericsson
	The details of how DMRS are bundled should be debated in the main thread of 8.8.1.3.  Perhaps we can generalize to avoid Nokia’s concern, and keep the text as a starting point that we can refine after more progress in 8.8.1.3 by marking it with square brackets:
“[UE bundles PUSCH DM-RS slots remaining in a bundling window after a slot for which event(s) that violate power consistency and phase continuity requirements]”

	
	



FL comments: The list of RRC parameters is updated accordingly.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	
[PUSCH-DMRS-Bundling]
	new
	Enabling/disabling of DM-RS bundling and time domain window for PUSCH.
	ENUMERATED {enabled, disable }
	　
	[UE-specific]
	38.331
	Agreement
• Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
o Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	PUSCH-TimeDomainWindowLength
	new
	[Enabling/disabling of DM-RS bundling and time domain window for PUSCH.]
Length of a configured time domain window in slots for DMRS bundling for PUSCH.
	FFS
	in [PUSCH-Config]
	[UE-specific]
	38.331
	Working assumption
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
Ÿ Each configured TDW consists of one or multiple consecutive physical slots.
Ÿ The window length L of the configured TDW(s) can be explicitly configured with a single value

	NR_cov_enh-Core
	DM-RS bundling for PUSCH
	PUSCH-Window-Restart
	new
	[UE bundles PUSCH DM-RS remaining in a bundling window after event(s) that violate power consistency and phase continuity requirements]
	ENUMERATED {enabled, disable }
	in [PUSCH-Config]
	[UE-specific]
	38.331
	Working assumption: 
If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 
FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.



Any further comments?
	Companies
	Comments

	Ericsson
	Support

	NTT DOCOMO
	Do we introduce UE capability about the time duration between an event and a restating point first? If we have such a UE capability, there is no need to introduce UE capability for enable/disable DMRS bundling restart. We could just mix them into one UE capability.

	FL
	@DOCOMO, we are not talking about UE capability. We are discussion RRC parameters.
According to R1-2001513, which states “Avoid defining functionality that has no RRC configuration but is dependent on capability bits.” It is necessary to introduce a new RRC parameter for when UE restarts a PUCSH bundling window, which is acknowledged by companies.

	NTT DOCOMO
	@FL Thank you for bringing up the citation. This is why we are concerned about having this RRC parameter. If UE capability about the time duration between an event and a restating point is supported, we need to introduce the RRC parameter regarding this time duration, which your quoted statement validates. In that case, only one RRC parameter of the time duration between an event and a restating point is sufficient. If the time duration is configured with e.g. infinity, restarting is disabled. the time duration is configured with some values, restarting is enabled. Likewise, we do not see the need to introduce two RRC parameters, just one RRC parameter is enough.



4.3 Conclusions
Agreements:
· Introduce two RRC parameters to indicate enabling of DM-RS bundling and the window length of the configured TDW respectively.

Agreements:
· Introduce a new RRC parameter for when UE restarts a PUCSH bundling window

5. Discussion on RRC parameters for AI 8.8.2
Table 5.1 RRC parameters for AI 8.8.2 from [1]
	WI code
	Sub-feature group
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	PUCCH enhancements
	[PUCCH-resource]
	PUCCH-nrofSlots-r17
	new
	A new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication. The new repetition parameter is configured per PUCCH resource and should be in PUCCH-Resource.
	ENUMERATED {2, 4, 8}
	[UE-specific]
	38.331
	Confirm the following working assumption
Working assumption: 
In Rel-17, for a PUCCH with associated scheduling DCI, support the following for dynamic PUCCH repetition factor indication. 
• Enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource. Reuse Rel-16 PUCCH resource indication mechanism based on “PUCCH resource indicator” (PRI) field and starting CCE index (when applicable based on Rel-16 spec) of DCI to indicate a PUCCH resource and its associated repetition factor.
o FFS: RRC signaling enhancement details

Agreement
• In Rel-17, reuse the Rel-16 PUCCH repetition factors 2, 4, 8. 
• Do not support PUCCH repetition factor larger than 8 In Rel-17.

Agreement 
• for a PUCCH resource, if both a new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication and the Rel-15/16 nrofSlots are configured, the new repetition parameter overrides nrofSlots. 

	NR_cov_enh-Core
	PUCCH enhancements
DM-RS bundling for PUCCH
	　
	PUCCH-TimeDomainWindow-r17
[PUCCH-DMRS-Bundling]
	new
	Enabling/disabling of DM-RS bundling and time domain window for PUCCH repetitions. 
	ENUMERATED {enabled, disable }
	[UE-specific]
	38.331
	Agreements:
Subject to the prerequisites of DMRS bundling for PUCCH repetitions, support enabling PUCCH repetitions with DMRS bundling via RRC configuration. 
• FFS: the configuration is per UE or per PUCCH resource. 
• FFS: whether additional dynamic signaling is needed to enable/disable PUCCH repetitions with DMRS bundling
• FFS: necessity of additional signaling/configuration of DMRS bundling duration/window and associated size

Agreement: 
For DMRS bundling for PUCCH repetitions, specify a time domain window during which a UE is expected to maintain power consistency and phase continuity among PUCCH repetitions subject to power consistency and phase continuity requirements.
• Strive for common design of the time domain window for PUSCH/PUCCH with DMRS bundling as much as possible. 

	NR_cov_enh-Core
	DM-RS bundling for PUCCH
	[PUCCH-Config]
	PUCCH-TimeDomainWindowLength
	new
	[Enabling/disabling of DM-RS bundling and time domain window for PUCCH repetitions.]
Length of a configured time domain window in slots for DMRS bundling for PUCCH.
	FFS
	[UE-specific]
	38.331
	Agreement: For DMRS bundling for PUCCH repetitions, specify a time domain window during which a UE is expected to maintain power consistency and phase continuity among PUCCH repetitions subject to power consistency and phase continuity requirements.
• Strive for common design of the time domain window for PUSCH/PUCCH with DMRS bundling as much as possible. 



5.1 1st round discussion
RRC parameter for dynamic PUCCH repetition
The following agreement was made in RAN1 #106e. 

Confirm the following working assumption
Working assumption: 
In Rel-17, for a PUCCH with associated scheduling DCI, support the following for dynamic PUCCH repetition factor indication. 
· Enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource. Reuse Rel-16 PUCCH resource indication mechanism based on “PUCCH resource indicator” (PRI) field and starting CCE index (when applicable based on Rel-16 spec) of DCI to indicate a PUCCH resource and its associated repetition factor.
· FFS: RRC signaling enhancement details

Based on the agreement, the remaining issue is settling down the RRC signalling enhancement details. Based on companies’ input in the submitted contributions, majority want to add the new RRC parameter under parent IE “PUCCH-Resource”. Therefore, the following FL proposal is made. 
FL proposal 1: For dynamic PUCCH repetition factor indication, the parent IE for RRC parameter ‘PUCCH-nrofSlots-r17’ is “PUCCH-Resource”.
Companies are welcome share views on FL proposal in the table below. 
	Company name
	Comment

	CATT
	Agree.

	vivo
	Support.

	Lenovo, Motorola Mobility
	Support

	ZTE
	Support 

	Intel
	Agree

	Samsung
	Agree

	NTT DOCOMO
	Support

	Sharp
	Support

	Apple
	Support

	Ericsson
	Support



The following is agreed as an agreement via email approval. 
Agreement
For dynamic PUCCH repetition factor indication, the parent IE for RRC parameter ‘PUCCH-nrofSlots-r17’ is “PUCCH-Resource”.

In R1-2109889 and R1-2110125, the issue of whether/how to indicate repetition factor = 1 with the new RRC parameter ‘PUCCH-nrofSlots-r17’ is brought up. 
In R1-2109889, Proposal 2: support PUCCH repetition factor equal to 1 in Rel-17
In R1-2110125, Proposal 3: Add a note, such as the following, to indicate RAN1’s intent to support a dynamically indicated PUCCH repetition factor of 1
· “Note: a PUCCH resource not configured with PUCCH-nrofSlots-r17 can attain the value of 1 according when the Rel-15/16 parameter nrofSlots is not configured”
[bookmark: _Hlk85407109]FL’s initial assessment is that either of the above proposal can work. Companies are welcome share views on this issue in the table below. 
	Company name
	Comment

	CATT
	We support the proposal 3. If both parameters are absent, UE transmits the PUCCH without repetition.

	vivo
	Support to have repetition factor 1 as candidate value of PUCCH-nrofSlots-r17 .

	Lenovo, Motorola Mobility
	We prefer Proposal 3 in R1-2110125

	ZTE
	Prefer Proposal 3 to define repetition factor K=1 as default value, which is also the same as Rel-15/16 parameter nrofSlots. 

	Intel
	If PUCCH-nrofSlots-r17 and Rel-15/16 parameter nrofSlots are not configured, default value is 1. It is not clear why we need to support repetition factor of 1. 

	Samsung
	Similar view as Intel. If PUCCH-nrofSlots-r17 is not configured, Rel-15/16 applies. Then no need to modify/add to Rel-15/16 behaviour.

Agreement in RAN1#106-e
for a PUCCH resource, if both a new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication and the Rel-15/16 nrofSlots are configured, the new repetition parameter overrides nrofSlots.  

	Sharp
	We are OK to add value 1.

	Apple
	Support Proposal 3

	Ericsson
	Support proposal 3.  


RRC paramters for DMRS bundling cross PUCCH repetitions 
On DMRS bundling for PUSCH repetitions, the following agreement regarding RRC signaling was made in RAN1 106e. 
Agreement
· [bookmark: _Hlk84678165]Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.
Based on the principle of common design for PUCCH and PUSCH repetitions, as well as input from companies’ contributions, the following FL proposal was made
FL proposal 2: DMRS bundling for PUCCH repetitions and the time domain window for PUCCH repetitions are jointly enabled or disabled via RRC parameter “PUCCH-DMRS-Bundling” for a UE.
Companies are welcome to provide comments to the above FL proposal in the following table.  
	Company name
	Comments

	CATT
	OK with the proposal. 

	vivo
	Whether DMRS bundling enabled for PUCCH repetitions can be derived from the configured TDW length for PUCCH, and RRC parameter “PUCCH-DMRS-Bundling” is not needed.

	Lenovo, Motorola Mobility
	Support 

	ZTE
	Support to use one RRC parameter for both enabling/disabling and configuration of the TDW. The RRC parameter should be PUCCH-TimeDomainWindowLength. 

	Intel
	We are fine with the proposal. 

	Samsung
	OK

	NTT DOCOMO
	Support

	Sharp
	We prefer common design for PUSCH and PUCCH.

	Samsung2
	OK was referred to having same parameter for PUCCH and PUSCH not to proposal 2.

	QC
	Prefer to go with a common approach for PUSCH and PUCCH. In PUSCH we proposed to separate this into two parameters – one to enable/disable bundling and another to indicate the window length. A similar structure would be useful here as well.
This separation was proposed so that in case any future enhancements are made to this feature, these changes can be absorbed without any unnecessary complications.

	Ericsson
	Support the FL proposal.  The proposal turns the TDW on/off using PUCCH-DMRS-Bundling, and does not address the TDW length. This is good in our view: the length is not always needed, e.g. when UEs max duration is longer than the number of repetitions.  Moreover, having two parameters allows better control of DMRS bundling; is there some reason why we should limit it?
We agree it would be good to align this behavior with the PUSCH.

	Nokia/NSB
	Agree with Ericsson and QC

	Apple
	We share similar view as QC/Ericsson/Nokia-NSB



On RRC signaling for DMRS bundling across PUCCH repetition, there are two remaining open questions identified based on companies’ contributions. 
Question 1: what is the granularity for the RRC configuration for PUCCH repetition? 
Based on the companies’ submitted contributions, the following is summarized,
The RRC configuration for DMRS bundling across PUCCH repetitions is 
· Option 1: per UE
· [bookmark: _Hlk80825164]Support by: Intel
· Option 2: per UL BWP
· Support by: Huawei/Hisi, ZTE, CATT, Samsung, Intel, DCM, Nokia/NSB, Sharp, Ericsson
· Option 3: per PUCCH resource format 
· Support by: VIVO, Sharp
· Option 4: per PUCCH resource  
· Support by: VIVO, CMCC, Apple, QC

Based on the above, the following FL proposal is made.
FL proposal 3: The RRC parameter “PUCCH-DMRS-Bundling” i.e., RRC parameter for DMRS bundling across PUCCH repetitions, is per UL BWP.
Companies are welcome to provide comments to the above FL proposal in the following table.  
	Company name
	Comments

	CATT
	Agree to configure the RRC parameter per UL BWP. 

	Lenovo, Motorola Mobility
	Support 

	Intel
	We are fine with the proposal. 

	Samsung
	OK

	NTT DOCOMO
	We support the proposal.

	Sharp
	Support

	QC
	Per resource would be our preferred choice. At the very least it should be configured per format. What is right for short format may not be right for long format. Bundling comes at the expense of diversity (precoding cycling/beam sweeping). 
When short formats are configured with repetitions its usually for the purpose of diversity and precluding this option by imposing DMRS bundling blindly is not the right approach. 
FR2 makes heavy use of short formats, so lets not take away this flexibility prematurely. Prefer to let real-world deployments determine the best config.
We request companies to rethink their positions. Can we for now downselect to two options?

	Ericsson
	We see Qualcomm’s point and are open to discuss per BWP vs. per PUCCH format vs. per resource.  Rel-17 UL multi-trp supports diversity across repetitions as Qualcomm points out, and we think that it may make sense to configure it differently for e.g. short and long PUCCH formats, possibly to support URLLC and non-URLLC applications.  Also, since repetition can be configured per PUCCH resource, it may be reasonable then to configure bundling per resource.  So we suggest to go with Qualcomm’s proposal and leave the per format or per resource issue open for now, and further discuss.

	Nokia/NSB
	We also see Qualcomm’s point. At the same time, we think the “per resource” granularity is really not needed. On the other hand, “per format” granularity may be beneficial to maximize flexibility in case of short PUCCH formats. Having said this, we believe that this useful only if the parent IE of this new “per format” configuration is PUCCH-formatN, with N=0,1,2,3,4. We would not see the point of having it in PUCCH-FormatConfig.
If this is the intention of the “per format” granularity, then we are open to down-select two options out of 4 for the time being, i.e., per format and per UL BWP.

	Apple
	We share same view as QC



Question 2: whether the length of a configured time domain window (L) should be configured per PUCCH format/PUCCH resource?
In R1-2109695, an issue which is specific to PUCCH repetition is brought up. The issue is “On the other hands, applicable length of a configured time domain window (L) may be different for PUCCH formats or PUCCH resources, e.g. considering the dynamic number of PUCCH repletion. Therefore L should be configured per PUCCH format/PUCCH resource”. 
In R1-2108992, the same issue was discussed with a different proposal “Proposal 3: ‘PUCCH-TimeDomainWindowLength’ is configured per PUCCH-Config.”
FL question 1: For DMRS bundling across PUCCH repetitions, whether the RRC parameter “PUCCH-TimeDomainWindowLength” should be configured per PUCCH format/PUCCH resource, or per PUCCH-config, or with other granularity?
Companies are welcome to provide answers to the above question in the following table.  
	Company name
	Answer

	CATT
	We think it should be configured per BWP (i.e. per PUCCH-config of one specific BWP), which is aligned with the former handling of ‘PUCCH-DMRS-Bundling’.

	vivo
	Same as our comments to FL proposal 2, the RRC parameter may be “PUCCH-TimeDomainWindowLength” rather than “PUCCH-DMRS-Bundling”.
Besides, we prefer “PUCCH-TimeDomainWindowLength” configured per PUCCH resource to achieve higher flexibility.

	Lenovo, Motorola Mobility
	Our preference is to configure “PUCCH-TimeDomainWindowLength” per PUCCH resource.

	ZTE
	As commented above, only one RRC parameter PUCCH-TimeDomainWindowLength is needed. In Rel-16, it can configure up to two PUCCH-config per BWP, and we slightly prefer to configure PUCCH-TimeDomainWindowLength per PUCCH-config level. 

	Intel
	It seems more appropriate to configure TDW duration as per PUCCH-config. Finer granularity may not be necessary. 

	Samsung
	Same as  for “PUCCH-DMRS-Bundling”.

	NTT DOCOMO
	We prefer per PUCCH format/PUCCH resource for flexible configuration for PUCCH format/resource.

	Sharp
	We prefer per PUCCH-config.

	QC
	Same response as before, we prefer to retain flexibility to configure per format/resource. Short formats may benefit more from diversity than DMRS bundling. 
Prefer to configure per format/resource.

	Ericsson
	We think the window length is a separate issue from whether bundling is configured or not for the bwp/format/resource.  So, while we can discuss further, at this stage per BWP seems like it could be enough.

	Nokia/NSB
	Agree with Ericsson.

	Apple
	We prefer per PUCCH resource/format

	Samsung2
	To clarify our previous input – we think it is sufficient to configure both PUCCH-DMRS-Bundling and PUCCH-TimeDomainWindowLength per BWP.



5.2 2nd round discussion
RRC parameter for dynamic PUCCH repetition
Based on the feedback received, majority companies prefer proposal 3. Therefore, the following FL proposal is made.
FL proposal 1-1: In column J of RRC parameter “PUCCH-nrofSlots-r17”, add a note as the following:
· Note: a PUCCH resource not configured with PUCCH-nrofSlots-r17 can attain the value of 1 according when the Rel-15/16 parameter nrofSlots is not configured.
Companies are welcome to express concerns, if any, in the following table. 
	Company name
	Concerns

	Apple
	Support FL’s proposal

	Ericsson
	Support.  There is a minor typo (actually from R1-2110125) “according to when”

	Samsung
	We think there is no need for the note because the default value of K=1 is already possible. If PUCCH-nrofSlots-r17 is not configured, Rel-15/16 applies (and if PUCCH-nrofSlots is not configured, the default value is K=1).



6. Discussion on RRC parameters for AI 8.8.3
6.1 1st round discussion
Two RRC parameters for Msg3 repetition are provided for companies’ check. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for Msg3 PUSCH repetition, including Msg3 initial transmission and Msg3 re-transmission. 
	FFS
	FFS
	Cell-specific
	38.331
	

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO
	new
	The number of preambles per SSB for request of Msg3 repetition with shared RO
	INTEGER (1..60) 
	RACH-ConfigCommon
	Cell-specific
	38.331
	



Regarding numberOfMsg3Repetitions, it is related to the discussion on Issue#4 in [106bis-e-NR-R17-CovEnh-05]. However, no matter which alternative would be chosen, FL understanding is that it requires this RRC parameter. It may or may not require other RRC parameters for indicating the number of repetitions, which will be further discussed until more progress made in AI 8.8.3. 
	Company name
	Comment

	Xiaomi
	Agree.

	CATT
	Agree.

	vivo
	Agree

	Sharp
	Agree

	ZTE
	Agree

	Intel
	Agree

	Ericsson1
	Agree

	Samsung 
	Agree 

	NTT DOCOMO
	Agree

	Apple
	Agree

	Moderator
	All companies agree with above RRC parameter. I will copy the WA as agreed in AI 8.8.3 into ‘Comment’ column. 



Regarding Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO, FL would like to note that it follows similar design principle as msgA-CB-PreamblesPerSSB-PerSharedRO-r16 defined for 2-step RACH.   
msgA-CB-PreamblesPerSSB-PerSharedRO-r16              INTEGER (1..60)  
	msgA-CB-PreamblesPerSSB-PerSharedRO
Number of contention-based preambles used for 2-step RA type from the non-CBRA 4-step type preambles associated with each SSB for RO shared with 4-step type RA. The number of preambles for 2-step RA type shall not exceed the number of preambles per SSB minus the number of contention-based preambles per SSB for 4-step type RA. The possible value range for this parameter needs to be aligned with value range for the configured SSBs per RACH occasion in ssb-perRACH-OccasionAndCB-PreamblesPerSSB in RACH-ConfigCommon. The field is only applicable for the case of shared ROs with 4-step type random access.



	Company name
	Comment

	Xiaomi
	Just like the design principle of 2-step RACH, only one parameter Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO is sufficient for shared RO configuration, and there is no need to explicitly indicate the preamble starting index. Besides, the PRACH mask is needed to ensure one Rel-17 feature only in a sub-set of ROs and further to reduce the preamble partitioning.  

	CATT
	Agree to reuse the design principle as that in 2-step RACH when RO is shared.
We do not think a dedicated PRACH mask is needed. 
Whether the starting index is needed or not can be up to RAN2. (a unified design on RACH partitioning in RAN2 is ongoing)

	vivo
	Agree with FL’s analysis.

	Sharp
	We agree with FL’s analysis.

	ZTE
	Agree with FL’s analysis. Whether to introduce the starting index should be leave to the common session in RAN2. 

	Intel
	Our review is this is up to RAN2 how to capture this, as a common design is needed for all different use cases, e.g., RedCap, CE, SDT, network slicing, etc.  

	Ericsson1
	Agree and fine for RAN2 to decide as well.

	NTT DOCOMO
	Agree

	Apple
	Agree

	Moderator
	Only one company prefers to leave to RAN2. However, we have already reached the following agreements in AI 8.8.3. In addition, this is only about the number of preambles for requesting Msg3 repetition, without combining with other Rel-17 features. Moderator understanding is RAN2 discussion in joint session may not have impact about standalone CE feature. 
Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195). 
RAN1 thinks at least the number of preambles per SSB per RO for request of Msg3 repetition, i.e., CB-PreamblesPerSSB, is needed. It’s up to RAN2 whether to indicate the start of preamble index for request of Msg3 repetition with shared RO. 



If any other RRC parameters you have identified based on current progress, please provide your input below. 
	Company name
	Comment

	Xiaomi 
	More RRC parameters configuration, such as the RSRP threshold for the requesting of msg.3 repetition, frequency hopping mode, additional explicit indication of available symbols/slots, etc., should be determined after reaching an agreement.

	Samsung 
	The preamble starting position?
We cannot assume the msg3 repetition preamble is after end of 2step RACH or 4step RACH, because 2stepRACH is optional feature in rel16, it may or may not be implemented in UE and gNB. So in order to determine the preamble group, the starting positing should be indicated, or determined in a way.



6.2 2nd round discussion
This section lists the agreeable RRC parameters for potential email approval. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for Msg3 PUSCH repetition, including Msg3 initial transmission and Msg3 re-transmission. 
	FFS
	FFS
	Cell-specific
	38.331
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO
	new
	The number of preambles per SSB for request of Msg3 repetition with shared RO
	INTEGER (1..60) 
	RACH-ConfigCommon
	Cell-specific
	38.331
	
Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195). 
RAN1 thinks at least the number of preambles per SSB per RO for request of Msg3 repetition is needed. It’s up to RAN2 whether to indicate the start of preamble index for request of Msg3 repetition with shared RO. 



6.3 Conclusion
For the editors:
Below table is endorsed in principle. Please consider them during drafting the specification.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for Msg3 PUSCH repetition, including Msg3 initial transmission and Msg3 re-transmission. 
	FFS
	FFS
	Cell-specific
	38.331
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO
	new
	The number of preambles per SSB for request of Msg3 repetition with shared RO
	INTEGER (1..60) 
	RACH-ConfigCommon
	Cell-specific
	38.331
	
Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195). 
RAN1 thinks at least the number of preambles per SSB per RO for request of Msg3 repetition is needed. It’s up to RAN2 whether to indicate the start of preamble index for request of Msg3 repetition with shared RO. 
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