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Discussion and decision
1      Introduction
After the last meeting, RAN2 has identified the following open issues for coverage enhancement: 
	Open issue
	Rapporteur's view

	Whether Msg1 repetition is applicable in NTN network? 

If applicable, when to start RAR window and how to capture it in MAC? 
	This issue was identified by company during [POST124][852][CE_enh] 38.321 CR, companies are invited to provide tdoc(with TP) to express your view and preferred spec change.  

	 For RACH resource selection, current MAC spec is incomplete when both Msg1 repetition and eRedCap are applicable for the RACH procedure. 

(Note: assume Msg1 repetition is also applicable to eRedCap UEs)
	The issue appears when merging the R18 CE and eRedCap CRs, rapporteur will provide updated MAC CR to address it. Companies can also bring tdoc(with TP) if you want.

	Whether DWS can be applicable to m-TRP case? If applicable, then two new MAC CEs need to be introduced. 
	This was discussed briefly in RAN1#110bis-e and the RAN1 FL suggested to depriotize the discussion. Considering no clear agreement has been made in RAN1/2, companies in RAN2 are invited to show your views in your contribution. 


In this contribution, we mainly focus on the applicable of Msg1 repetition in NTN and make proposals on this aspect.
2      Discussion
In Rel-18, TN and NTN both consider methods of coverage enhancement in their WID. According to the WID of NTN [1], the description of coverage enhancement is shown as following:

The Rel-18 NTN objectives are focused on the applicability of the “solutions developed by general NR coverage enhancement” (NR_cov_enh) 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).
Msg1 repetition is a general enhancement to overcome the bottleneck of PRACH. We think it should be both supported by the TN and NTN. Considering the large pathloss of signals, NTN needs Msg1 repetition more urgently. Thus, we think it is necessary to capture the support of NTN Msg1 repetition in the spec.
Proposal 1: Msg1 repetition in NTN is supported.
According to the current version of TS 38.321, the start of ra-RespondWindow of NTN is not consider repetition case. The difference between TN and NTN about RAR window is the RTT introduced by satellite. For TN case, the repetition is captured as follow:
2>
else if the Random Access Preamble is transmitted with repetitions:

3>
start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as specified in TS 38.213 [6].

The related description of TS 38.213 is shown as follow:

In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. If [image: image2.png]
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, as defined in [4, TS 38.211], is not zero, the window starts after an additional [image: image6.png]Tra + Kppac
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 if kmac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.

The yellow part is for TN RAR window start and bule part is for NTN RAR window start. Based on TS 38.213, the start of ra-ResponseWindow of NTN has an additional  [image: image14.png]Tra + Kppac



 msec delay compared with TN.
Observation 1: TS 38.213 has already capture the different mechanisms of starting RAR window between TN and NTN.
Since TS 38.213 has captured the RTT introduced by satellites into RAR window start, the only remaining thing for RAN2 is to specify the RAR window is started after all repetitions ending for NTN to support Msg1 repetition.
Proposal 2: For Msg1 repetition of NTN, start the ra-ResponseWindow as specified in TS 38.213 after all repetitions ending.
A TP is proposed in the Annex to capture Proposal 1 and 2. RAN2 is recommended to adopt this TP
Proposal 3: RAN2 consider the TP in the Annex for Msg1 repetition of NTN.
3      Conclusions
In this contribution, we have the following observations and proposals: 

Proposal 1: Msg1 repetition in NTN is supported.
Observation 1: TS 38.213 has already capture the different mechanisms of starting RAR window between TN and NTN.
Proposal 2: For Msg1 repetition of NTN, start the ra-ResponseWindow as specified in TS 38.213 after all repetitions ending.
Proposal 3: RAN2 consider the TP in the Annex for Msg1 repetition of NTN.
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5      Annex: TP to TS 38.321
5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:

1>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:

2>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted on a non-terrestrial network:

3>
start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the PDCCH occasion as specified in TS 38.213 [6].

2>
else:

3>
start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.

2>
monitor for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while ra-ResponseWindow is running.

1>
else:

2>
if the Random Access Preamble was transmitted on a non-terrestrial network:
3>
if the Random Access Preamble is transmitted with repetitions:

4> start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as specified in TS 38.213 [6].
3>
else

4> start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6].

2>
else if the Random Access Preamble is transmitted with repetitions:

3>
start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as specified in TS 38.213 [6].

2>
else:

3>
start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.

2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
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