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1	Introduction
The work item description for NR NTN enhancements in Rel-18 was updated at RAN#99 [1].
For 4.1.1 coverage enhancements, the WID has the 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). 

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]

At RAN2#119 the following was agreed
Agreements:
1. RAN2 understands that, based on the WID, only solutions that address the NTN specific characteristics (e.g. related to propagation delays, coverage loss, satellite movement) should be considered. But the identified solutions could then also be applicable to other cases (TN networks). In any case this will be discussed case by case (this understanding is not meant to change the WID description)

And at RAN2#119bis RAN2 made these agreements
Agreements:
1. RAN2 thinks a UE may use application layer frame aggregation by implementation (no RAN2 spec impacts). (RAN2 can further discuss whether RAN needs to know whether UE is using frame aggregation in the voice packet)
2. RAN2 understands that it is up to network implementation to decide whether to configure SDAP header and integrity protection for a VoNR DRB to reduce the protocol overhead (no RAN2 spec impacts)

And at RAN2#120 
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)

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

Agreements:
1. RAN2 doesn’t consider using shorter PDCP SN for VoNR in NTN.
2. Using RLC TM mode for VoNR in NTN is not supported.
3. RAN2 doesn’t consider MAC enhancement to reduce MAC header size for VoNR in NTN.

Agreements:
1. RAN2 will not specify signalling whereby the RAN knows the UE’s frame aggregation information in a voice packet

The coverage enhancements were not treated at RAN2#121. 

In this paper we address the RAN2 aspects of coverage enhancements. 

[bookmark: _Ref178064866]2	Discussion
The only thing so far that RAN2 has agreed to support is Blind msg3 retransmissions for the initial msg3 transmissions. It was thoroughly discussed in R17 how this can be supported, see for example [2]. 

The issue is as follows in the MAC spec:
1. when the UE successfully receive the RAR, the UE may stop the RAR window and thus stop monitoring the PDCCH:
In 5.1.4:
The MAC entity may stop ra-ResponseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
This means that, in NTNs, after receiving the msg2, the UE may stop listening to PDCCH and will not start listening on PDCCH until UE-eNB RTT after the first msg3 transmission. 

2. after transmitting the first Msg3, the UE start the CR timer that keeps the UE monitoring the PDCCH
From 5.1.5:
Once Msg3 is transmitted the MAC entity shall:
1>	if the Msg3 transmission (i.e. initial transmission or HARQ retransmission) is scheduled with PUSCH repetition Type A:
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.
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;
…
1>	if ra-ContentionResolutionTimer expires:
2>	if Msg3 transmission was transmitted on a non-terrestrial network:
3>	if no PDCCH addressed to TC-RNTI indicating uplink grant for a Msg3 retransmission is received after the start of the ra-ContentionResolutionTimer:
4>	discard the TEMPORARY_C-RNTI;
4>	consider the Contention Resolution not successful.
2>	else:
3>	discard the TEMPORARY_C-RNTI;
3>	consider the Contention Resolution not successful.

In terrestrial networks, the time between 1 and 2 is maybe one or a few slots (depending on UE implementation, how fast the UE decodes the RAR, and k2/SCS configuration), but in NTN this time is increased with the UE-gNB RTT.
In terrestrial networks, the gNB can send a blind msg3 retransmission grant to arrive at the UE the slot after the UE sends the first Msg3, while in NTN, the gNB must wait to send a blind retransmission grant so it arrives at the UE in the first slot after the UE sends the first Msg3 plus the UE-gNB RTT. A huge difference. 
This may be mitigated by for example 
A) specifying that the UE is not allowed to stop monitoring the PDCCH after detecting a first RAR in NTN, or 
B) starting a timer (for example the CR timer) that makes the UE monitor PDCCH in the first slot after the UE sends the Msg3, or
C) other solutions
We believe B is the simplest solution, and by using a new timer we avoid issues with expiry of CR timer – had CR timer been used for this issue. 
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3	Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1	A new timer initialBlindRetxTimer is started by the UE after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
Proposal 2	Monitor the PDCCH while the initialBlindRetxTimer is running regardless of the possible occurrence of a measurement gap
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