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[bookmark: _Toc415085486][bookmark: _Toc503902285]1	Introduction
In RAN1#107-e and RAN1#107-bis-e, all the critical issues for Msg3 repetition have been resolved as the discussion summarized in  [1], and RAN1 specification for Rel-17 CovEnh has been published in  [2], [3], [4], [5]. In this contribution, we provide our views on the left-over issues including from RAN#107-bis-e, and few TPs are provided for the editor CRs. 
[bookmark: _Hlk61449522]2		Type A PUSCH repetitions for Msg3
2.1 Support of Msg3 PUSCH repetition for CFRA PUSCH scheduled by UL RAR grant
[bookmark: _Ref53769583]In RAN1#102-e, the following agreement was made concerning for CFRA PUSCH to imply that PUSCH repetition can be supported for CFRA: 
	Agreements:
Enhancement to PUSCH scheduled by RAR UL grant will not consider the optimization specific for CFRA case in NR coverage SI.



In RAN1#107-e, above agreement was followed by a Working Assumption as provided below: 
	Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.



In RAN1#107-bis-e, there were some concerns from few companies on interpreting the information field applied for CFRA prior to confirming the Working Assumption. As mentioned by many companies during RAN1#107-bis-e, this Working Assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific CFRA PUSCH is employed. As such, the Working Assumption is simply not confirmed if additional optimizations were needed to support its content.   
As a matter of fact, UE can trigger CFRA PUSCH only when it is in RRC_CONNECTED state. The UE will be indicated a PUSCH transmission by UL RAR grant and a dedicated resource can only be configured to a specific UE only if gNB has C-RNTI for that specific UE. Knowing that, corresponding CFRA resources can be scheduled at the gNB and UE can make use of it.  The significance of adding the first note in the Working Assumption was for gNB to allocate resources for a UE triggering CFRA PUSCH and selecting dedicated preambles for Msg3 repetition. gNB must know in advance whether the corresponding UE is capable of repeating Msg3 or not. Otherwise, if gNB does not know that UE is capable of Msg3 repetition, configuring the CFRA resources with Msg3 repetition will result in additional redundancies.  Furthermore, gNB will be aware of UE capabilities and can take all relevant decisions after initial access. In this context, the ambiguities and scenarios proposed by few companies on different understanding of MCS field between Rel-17 new UE and Rel-15/16 gNB has no impact in RAN1 since UE would always be able to understand the gNB capabilities by looking at the content of higher-layer signaling. Eventually, we do not see any possible misinterpretation of UL grants or UE capability reports which should be captured in RAN1 specification. For these reasons, we prefer confirming the WA and we think that no additional solutions in RAN1 is required.
[bookmark: _Toc95499056]Observation 1. The Working Assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific CFRA PUSCH is employed.
[bookmark: _Toc95499057]Observation 2. No further understanding between new CE UE and legacy gNB is required from RAN1 perspective.
During RAN2#116-bis-e, the possibilities of PRACH resources configuration at gNB only for RACH with Msg3 repetition in a dedicated UL BWP was discussed (i.e., for use in RRC_CONNECTED) and the following working assumption was made:
	Working assumption : From RAN2’s perspective, a dedicated UL BWP can be configured with only CE RACH resources. Its feasibility is to be confirmed by RAN1.



From our perspective, a dedicated UL BWP can be configured in an optimal way for CE UE only if gNB knows the UE capability on Msg3 repetition in RRC_CONNECTED state. In this context, we observe a consistency between the content of the RAN2 LS [7], the current Working Assumption made by RAN2, and the current Working Assumption for CFRA in RAN1. Therefore, there is no reason not to confirm the Working Assumption in RAN1. Any further optimizations can be handled in RAN2. 
[bookmark: _Toc95499058]Observation 3. To be consistent with RAN2 WA made during RAN2#116-bis-e on configuring a dedicated UL BWP for CE UE, no further optimization is needed in RAN1.
[bookmark: _Toc95353061][bookmark: _Toc95357746][bookmark: _Toc95434001][bookmark: _Toc95499076]Proposal 1. Confirm the current WA for Msg3 PUSCH repetition for CFRA scheduled by UL RAR grant.

2.2 Discussion on RRC parameter numberofMsg3Repetitions  
In RAN1 #107-bis-e, the following higher layer parameter was agreed to be used by NW to configure candidate number of repetitions for PUSCH repetitions scheduled by RAR UL grant and DCI 0_0 with CRC scrambled by TC-RNTI:
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value
	Per (UE, Cell, TRP…)
	UE-specific or Cell-specific
	Specification

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12, 16)
	{1, 2, 3, 4}
	in SIB1
	Cell-specific
	38.331



As discussed during RAN1#107-bis-e, K=1 shall be included among the four candidate values for Msg3 repetition to avoid any contradictions with previous agreements where gNB should be able to schedule Msg3 without repetition even if UE requests Msg3 repetition. In other words, gNB will be able to configure CE UEs in the cell which do not require repetition including K=1 among candidate values. As such, to increase the scheduling flexibility of gNB, we propose to mention the value K=1 should always be part of four candidate values for Type A PUSCH Msg3 repetition.
[bookmark: _Toc95353062][bookmark: _Toc95499077][bookmark: _Toc95357747][bookmark: _Toc95434002]Proposal 2. to avoid any contradictions with previous agreements where gNB should be able to schedule Msg3 without repetition even if UE requests Msg3 repetition, the description of the parameter numberOfMsg3Repetitions should specify that the value K=1 should always be included in the list of 4 configured values.  

2.3. Collision rules among SSB and Msg3 transmission for HD-FDD UE
In RAN1#107-bis-e, the following was agreed on determination of available slots for HD-FDD and FD-FDD RedCap UEs:
	Agreement 
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.



In RAN1#106-e AI 8.6.1.2, the following agreement was reached:
	Agreements:
· For Case 5 of SSB overlaps with in configured UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over configured UL transmission
· The configured UL transmission includes CG-PUSCH, or SRS
· FFS: Confirm that PUCCH is included 

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




	Agreements:
· For Case 5 of dynamically scheduled UL transmission vs. SSB, one or both of the following options to be determined till next meeting:
· Option 1: Dynamically scheduled UL transmission is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission



 Sequentially, the following agreement was made in RAN1#107-e AI 8.6.1.2:
	Agreement: [38.213]
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission




As it can be understood, Rel-17 collision rules between FD-FDD and HD-FDD RedCap UEs for Msg3 PUSCH (re)transmission have not been agreed yet. 
The existing collision handling principles in Rel-15/16 for a single carrier/single cell NR TDD is to prioritize SSB over UL transmission: 
	For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot.



In contrast with TDD, on an FDD carrier, at any given time there are both DL and UL resources, since there are separate DL and UL frequency allocations. Thus, in FDD every SSB symbol in principle overlaps with an UL symbol, from gNB perspective. 
In this context, it should be noted that gNB cannot know whether an FDD UE is an FD UEor HD UE during initial access. Therefore, for cells that support HD-HDD UE, gNB would have to try to avoid Msg3 transmission during SSB. This certainly introduces scheduling restriction. However this is manageable in a rather straightforward way by the gNB, which has full control of all scheduling decisions. This full control and freedom could of course be used by gNB to actually schedule Msg3 without any considerations about SSB (i.e., no scheduling restriction). This may result in some missing Msg3 transmission from HD-FDD RedCap UE. While this is not preferred, the gNB is already equiped to handle these potential missing UL transmissions (for instance, due to UE not being able to decode the PDCCH). Therefore we prefer not to introduce any optimization for the HD-FDD UE and prioritize SSB transmission over Msg3, for simplicity.

[bookmark: _Toc95499059]Observation 4. gNB cannot know whether an FDD UE is an FD UE or HD UE during initial access.
[bookmark: _Toc95434003][bookmark: _Toc95499078]Proposal 3. In case Msg3 overlaps with an SSB, SSB transmission is prioritized over Msg3.

3. Text Proposal for TS 38.331
[bookmark: _Toc95357748][bookmark: _Toc95434004][bookmark: _Toc95499079]Proposal 4. RAN1 to adopt the following modification of the description of the RRC parameter numberOfMsg3Repetitions (changes are highlighted in red).
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value
	Per (UE, Cell, TRP…)
	UE-specific or Cell-specific
	Specification

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. The value K=1 should be always configured as one of the four values. 
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12, 16)
	{1, 2, 3, 4}
	in SIB1
	Cell-specific
	38.331



3	Conclusions
In this contribution, we discussed aspects related to left-over issues supporting Type A PUSCH repetition for Msg3 which can be added to Rel-17. The following observations have been made:
Observation 1. The Working Assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific CFRA PUSCH is employed.
Observation 2. No further understanding between new CE UE and legacy gNB is required from RAN1 perspective.
Observation 3. To be consistent with RAN2 WA made during RAN2#116-bis-e on configuring a dedicated UL BWP for CE UE, no further optimization is needed in RAN1.
Observation 4. gNB cannot know whether an FDD UE is an FD UE or HD UE during initial access.
The following proposals have been made:
Proposal 1. Confirm the current WA for Msg3 PUSCH repetition for CFRA scheduled by UL RAR grant.
Proposal 2. to avoid any contradictions with previous agreements where gNB should be able to schedule Msg3 without repetition even if UE requests Msg3 repetition, the description of the parameter numberOfMsg3Repetitions should specify that the value K=1 should always be included in the list of 4 configured values.
Proposal 3. In case Msg3 overlaps with an SSB, SSB transmission is prioritized over Msg3.
Proposal 4. RAN1 to adopt the following modification of the description of the RRC parameter numberOfMsg3Repetitions (changes are highlighted in red).
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value
	Per (UE, Cell, TRP…)
	UE-specific or Cell-specific
	Specification

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. The value K=1 should be always configured as one of the four values. 
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12, 16)
	{1, 2, 3, 4}
	in SIB1
	Cell-specific
	38.331
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