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1 Introduction

In RAN2#120, coverage enhancement for NR NTN was discussed and RAN2 made the following agreement.

Agreements:
1. From RAN2 perspective we don’t consider msg3 repetition enhancements in R18 NR NTN (apart from msg3 for CFRA, if decided by RAN1).

2. RAN2 will consider enhancements to enable initial blind Msg3 retransmission grant reception in Rel-18 NTN.

3. RAN2 doesn’t consider using shorter PDCP SN for VoNR in NTN.

4. Using RLC TM mode for VoNR in NTN is not supported.

5. RAN2 doesn’t consider MAC enhancement to reduce MAC header size for VoNR in NTN.

6. RAN2 will not specify signalling whereby the RAN knows the UE’s frame aggregation information in a voice packet.
Based on RAN2 agreements, RAN2 will consider enhancements to enable blind retransmission for initial Msg3 transmission. Then, in RAN#98e, whether to specify enhancements to enable initial blind Msg3 retransmission grant reception was discussed, and most companies saw the need for this. Based on the offline-discussion, the following proposal was given.

	Moderator proposal: No change is needed in the WID as the RAN2 can work based on its agreement on this

issue.


In this contribution, we discuss blind retransmission for initial Msg3 transmission and present our views.
2 Discussion 
In Rel-17 NR NTN, several Msg3 coverage enhancement techniques are supported, e.g. Msg3 repetition and blind scheduling for Msg3 retransmission. Actually, both Msg3 repetition and blind scheduled Msg3 retransmission can achieve similar improvement on Msg3 coverage performance. However, Msg3 repetition is an optional UE capability for Rel-17 NR UEs. In case this feature is not supported by a UE, blind scheduled Msg3 retransmission can be used instead. That’s the reason why RAN2 specified enhancements to enable blind scheduling for Msg3 retransmission in Rel-17 NR NTN on top of Msg3 repetition. However, due to the limited time in Rel-17 NR NTN WI, blind scheduling for initial Msg3 transmission is not supported. In our view, the motivation to enable blind scheduling for initial Msg3 transmission is the same as that to enable blind scheduling for Msg3 retransmission, which should be supported in Rel-18 NR NTN.
Proposal 1 RAN2 confirms that enhancements to enable blind retransmission for initial Msg3 transmission is supported in Rel-18 NR NTN.
In Rel-17 MAC spec, UE behaviour of starting ra-ContentionResolutionTimer is specified as follow.

	Once Msg3 is transmitted the MAC entity shall:

1>
if the Msg3 transmission (i.e. initial transmission or HARQ retransmission) is scheduled with Type A PUSCH repetition:

2>
if Msg3 is transmitted on a non-terrestrial network:

3>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the Msg3 transmission plus the UE-gNB RTT.

2>
else:
3>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the Msg3 transmission.

1>
else if Msg3 transmission (i.e. initial transmission or HARQ retransmission) is transmitted on a non-terrestrial network:
2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of the Msg3 transmission plus the UE-gNB RTT.

1>
else:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of the Msg3 transmission.


According to the current spec, in NTN, UE starts ra-ContentionResolutionTimer in the first symbol after the end of (all repetitions of) the Msg3 transmission plus the UE-gNB RTT. In other words, UE is not supposed to monitor PDCCH until a time of UE-gNB RTT has passed since the end of initial Msg3 transmission, which prevents network from blindly scheduling the retransmission(s) for initial Msg3 transmission. In order to enable blind retransmission for initial Msg3 transmission, the most straightforward way is that UE starts ra-ContentionResolutionTimer immediately after the end of initial Msg3 transmission.
Proposal 2 To enable blind retransmission for initial Msg3 transmission, UE starts ra-ContentionResolutionTimer immediately after the end of initial Msg3 transmission.
From both UE and network perspective, support of blind retransmission for initial Msg3 transmission should be an optional capability in Rel-18 NR NTN. On one hand, Rel-17 UEs, Rel-18 UEs supporting or not supporting this feature may coexist in the same NTN cell, therefore it is necessary for network to be aware of UE’s capability before Msg3 transmission so that network can decide whether to blindly schedule retransmission for initial Msg3 transmission or not. On the other hand, for Rel-18 UEs supporting this feature, since the PDCCH monitoring for blindly scheduled retransmission for initial Msg3 transmission would cause more UE power consumption, it would be helpful if UE has the knowledge of network’s capability so that UE could decide whether the additional PDCCH monitoring is needed. For both UE and network, this capability should be informed to each other before Msg3 transmission. This can be achieved by introducing separate RO(s) and/or preamble(s) for this feature. In this way, UE could be aware of network’s capability based on the RACH configuration, and network could be aware of UE’s capability based on the RACH resource used for Msg1 transmission. 
Observation 1 For both UE and network, the capability on support of blind retransmission for initial Msg3 transmission should be informed to each other before Msg3 transmission.
Proposal 3 Introduce separate RO(s) and/or preamble(s) for the feature of blind retransmission for initial Msg3 transmission in NTN.
Another issue is that for a UE supporting this feature, should the UE always use the separate RO/preamble for Msg1 transmission regardless of UE’s channel state or should the UE only use it when coverage enhancement for Msg3 transmission is needed. In other words, whether the use of separate RO/preamble for this feature is for UE capability report or for request for blind retransmission for initial Msg3 transmission. Back to the feature of Msg3 repetition, a RSRP threshold rsrp-ThresholdMsg3 is used by UEs to determine whether to select resources indicating Msg3 repetition. For blind retransmission for initial Msg3 transmission, we think it can work in a similar manner, i.e. introduce a RSRP threshold for requesting blind retransmission for initial Msg3 transmission. The UE only uses the RACH resource requesting blind retransmission for initial Msg3 transmission if the UE’s RSRP measurement is below the threshold. Otherwise, the UE uses the legacy RACH resource and does not start ra-ContentionResolutionTimer immediately after the end of initial Msg3 transmission, so that unnecessary UE power consumption can be avoided.

Observation 2 UE only selects RACH resource indicating blind retransmission for initial Msg3 transmission when coverage enhancement for Msg3 transmission is needed, so that unnecessary UE power consumption can be avoided.
Proposal 4 Introduce a RSRP threshold for determining when to select RACH resources requesting blind retransmission for initial Msg3 transmission in NTN.

3 Conclusion
Based on the discussion we make the following observation:

Observation 1 For both UE and network, the capability on support of blind retransmission for initial Msg3 transmission should be informed to each other before Msg3 transmission.
Observation 2 UE only selects RACH resource indicating blind retransmission for initial Msg3 transmission when coverage enhancement for Msg3 transmission is needed, so that unnecessary UE power consumption can be avoided.
And we give the following proposals:
Proposal 1 RAN2 confirms that enhancements to enable blind retransmission for initial Msg3 transmission is supported in Rel-18 NR NTN.
Proposal 2 To enable blind retransmission for initial Msg3 transmission, UE starts ra-ContentionResolutionTimer immediately after the end of initial Msg3 transmission.
Proposal 3 Introduce separate RO(s) and/or preamble(s) for the feature of blind retransmission for initial Msg3 transmission in NTN.
Proposal 4 Introduce a RSRP threshold for determining when to select RACH resources requesting blind retransmission for initial Msg3 transmission in NTN.
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