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1 Introduction

In RAN#98e meeting, a revised WID on NR NTN enhancements [1] has been approved, including the follow objective.
	4.1.1
Coverage enhancement

The Rel-18 NTN objectives are focused on the applicability of the solutions developed by general NR coverage enhancement to NTN, and identifying potential issues and enhancements if necessary, considering the NTN characteristics including large propagation delay and satellite movement. Only NTN-specific characteristics are to be included in this coverage enhancement work, otherwise it should be part of another WI (e.g., UL enhancement of coverage). 

The following sentence will be revisited in RAN#99 as part of the DL enhancements discussion:

“The evaluation should also take into account any related regulatory requirements, e.g., ITU limitation of power flux density.” No work on this topic will take place in RAN WGs before the discussion on DL enhancements in RAN#99.

The following reference scenario is considered for the definition of uplink coverage enhancements for NTN: parameter set-1 for LEO-1200 satellite operating at Line of Sight (LOS) and commercial smartphones with -5.5 dBi antenna gain and 3 dB polarisation loss (per antenna port). 

Note: It is understood that the enhancements defined for LEO can also apply to GEO and MEO scenarios as appropriate. No additional work is expected for MEO/GEO.

The targeted services are VoIP using AMR 4.75 kbps and data transmission services with Low data rate of 3 kbps.

 The detailed objectives are for NTN:

· To specify PUCCH enhancements for Msg4 HARQ-ACK (e.g. repetition) [RAN1, RAN4]

· To specify if necessary, enhancements to the Rel-17 procedures for DMRS bundling for PUSCH taking into account NTN-specifics (e.g. time-frequency pre-compensation) [RAN1]


In RAN2#121bis e-meeting, coverage enhancement for NR NTN was discussed and RAN2 made the following agreement.

Agreements:
1. Rel-18 NTN coverage enhancements work will focus on addressing the RAN2 impact (if any) from RAN1 agreements on PUCCH enhancements for MSG4 HARQ-ACK and DMRS bundling for PUSCH. No further enhancements are pursued in this release

After RAN2#122 meeting, a LS on higher layer signalling in Msg3 PUSCH for PUCCH repetition for Msg4 HARQ-ACK [1] is received from RAN1. In this contribution, we discuss PUCCH enhancements for Msg4 HARQ-ACK and present our views.
2 Discussion 
In order to support PUCCH repetition for Msg4 HARQ-ACK, a UE needs to indicate the repetition request or report the capability no later than Msg3 transmission. This was discussed in the last RAN1 meetings, and in the LS [1], the following information is provided.
	1. Overall Description:

RAN1 has discussed how UE reports information related to PUCCH repetition for Msg4 HARQ-ACK and reached the following working assumption. It is noted that this working assumption will be confirmed if Option B is feasible from RAN2 perspective.
Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, support Option B as container of the repetition request or capability report indicated by UE.

· Option B: Higher layer signaling in Msg3 PUSCH
It is noted that an additional working assumption was reached for repetition request or capability report.

Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, 
· Two-state information is transmitted as ‘repetition request or capability report’ in the existing agreements/working assumptions.
· The two-state information represents state 1: ‘repetition request or capability report’ or state 2: no indication.

· How to transmit the two-state information is up to RAN2 when higher layer signaling is used for the transmission.

· In state 1, only either repetition request or capability report is transmitted from each UE when transmitted, and they are not differentiated in the signaling.

· Note: repetition request and capability report are defined as in the working assumption reached at RAN1#112.
2. Actions

To TSG RAN WG2

ACTION: 
RAN1 respectfully asks RAN2 to provide feedback on the feasibility of Option B, and if feasible, to specify the details of Option B.


Based on the above working assumption, RAN1 intends to support Msg3-based request or capability report for PUCCH repetition for Msg4 HARQ-ACK, and in RAN2#123 meeting, RAN2 has confirmed that the request/capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 higher layer signaling is feasible. Regarding how to indicate this request/capability, e.g use one R bit in the MAC subheader or new LCIDs, will be discussed in the main session in RAN2#123bis meeting. From RAN2 perspective, another open issue is whether UE needs to indicate the request/capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 in all the random access procedure as in RAN2#113 meeting some companies proposed that this request/capability of PUCCH repetition for Msg4 HARQ-ACK may apply to both initial access and connected state random access. 
In general, random access procedure can be triggered in the following cases.

· Case 1: RRC connection establishment, i.e. initial access from RRC_IDLE

· Case 2: RRC connection re-establishment procedure
· Case 3: RRC connection resume procedure from RRC_INACTIVE
· Case 4: UL data arrival, during RRC_CONNECTED when UE is "non-synchronised"
· Case 5: UL data arrival, during RRC_CONNECTED, when there are no PUCCH resources for SR available or in case of SR failure
· Case 6: handover
· Case 7: BFR
In case 1, case2, and case 3, during the random access procedure, UE hasn’t got dedicated PUCCH configuration for HARQ-ACK yet, and the common PUCCH repetition configuration can be used for Msg4 HARQ-ACK. So in these cases, UE needs to indicate the request/capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3.
In case 4, UE does not have dedicated PUCCH configuration for HARQ-ACK since the UE clears all the dedicated PUCCH configuration upon TAT expiry. However, in this case, Msg3 is usually followed by a PDCCH scheduling PUSCH transmission instead of Msg4. So it seems UE does not need to indicate the request/capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 in this case.

In case 5, case 6, and case7, UE always has got the dedicated PUCCH configuration for HARQ-ACK, so the common PUCCH repetition configuration is useless in these cases.

Based on the above analyse, UE needs to indicate the request/capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 in random access procedure triggered by RRC connection establishment, RRC connection re-establishment or RRC connection resume.
Proposal 1 Indicating request or capability report for PUCCH repetition for Msg4 HARQ-ACK in Msg3 only applies to random access procedure triggered by RRC connection establishment, RRC connection re-establishment or RRC connection resume.
3 Conclusion
Based on the discussion we give the following proposals:
Proposal 1 Indicating request or capability report for PUCCH repetition for Msg4 HARQ-ACK in Msg3 only applies to random access procedure triggered by RRC connection establishment, RRC connection re-establishment or RRC connection resume.
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