3GPP TSG RAN WG1 #116			R1-2400995
Athens, Greece, February 26th – March 1st, 2024
 
Agenda Item:	8.10
Source:	Apple
Title:	On Remaining Issue of Uplink Coverage Enhancement
Document for:	Discussion/Decision
Introduction
In RAN1 #115 meeting [1], majority of the remaining issues on Release 18 NR NTN uplink coverage enhancement have been addressed. There is one open issue on uplink coverage enhancement [2]: How to use DCI to dynamically indicate the number of Msg 4 PUCCH repetitions if DCI is scrambled by C-RNTI for contention resolution in Handover scenario. 
 
In this contribution, we provide our views on this issue in NR NTN uplink coverage enhancement. 
Discussion
In Release 18 NR NTN, the scheme of Msg4 PUCCH repetition is supported. In the scheme, if network configures a list of Msg4 PUCCH repetition factors, and UE reports its capability of Msg4 PUCCH repetition (probably based on its measurement results), then network will dynamically indicate Msg4 PUCCH repetition factor from the list of configured values. This indication is via the reserved field of “Downlink assignment index” (DAI) in DCI 1_0 with CRC scrambled by TC-RNTI.

Consider in contention based handover, a UE is not provided with a dedicated preamble. The UE will send Msg3 and expects to receive Msg4 as contention resolution. Here, the DCI 1_0 to schedule Msg4 PDSCH, has CRC scrambled by C-RNTI. Note the DAI field is not reserved in DCI 1_0 with CRC scrambled by C-RNTI, which is different from the initial access case. Hence, the current scheme of dynamic indication of Msg4 PUCCH repetition factor does not work in contention based handover case.

To address this issue, several solutions may be considered. In one way, the Msg4 PUCCH repetition factor is explicitly indicated in handover command. One disadvantage of this scheme is that source gNB does not know the channel condition between UE and target gNB, and hence, is not able to provide an accurate Msg4 PUCCH repetition factor to the UE. 

In another way, a certain field in DCI 1_0 with CRC scrambled by C-RNTI is re-interpreted to indicate Msg4 PUCCH repetition factor. For example, the 2 MSBs of the “modulation and coding scheme” field in DCI 1_0 are re-interpreted to indicate Msg4 PUCCH repetition factor. However, such an approach has large specification and implementation impact, since the physical layer of a UE needs to distinguish DCI 1_0 scheduling Msg4 in contention based handover from DCI 1_0 scheduling regular data transmissions. 

In a third way, it is required that a dedicated PUCCH configuration is carried in handover command. It is possible that some configured dedicated PUCCH resources support PUCCH repetition. In this way, target gNB determines a Msg4 PUCCH repetition factor, based on the channel condition between UE and target gNB. Then, target gNB dynamically selects a dedicated PUCCH resource, with aligned Msg4 PUCCH repetition factor, and indicates this selected PUCCH resource in DCI 1_0 with CRC scrambled by C-RNTI. This approach achieves an optimized scheduling and has limited specification impact. Hence, we prefer this approach to address the issue. 

Proposal 1: To support dynamic indication of Msg4 PUCCH repetition factor in contention based handover case, handover command includes a dedicated PUCCH configuration if it is not previously configured. 

Conclusion
In this contribution, we provided our view on the remaining issue of uplink coverage enhancements. Our proposal is as follows:

Proposal 1: To support dynamic indication of Msg4 PUCCH repetition factor in contention based handover case, handover command includes a dedicated PUCCH configuration if it is not previously configured. 
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