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1	Introduction
The issue of msg3 repetitions could not be concluded at last meeting, here we discuss a resolution and an issue about the description of the Timing Advance Reporting configuration.

[bookmark: _Ref178064866]2	Discussion
2.1	Blind msg3 retransmissions

At RAN2#117 the following agreements were made
1. Blind Msg3 retransmission is supported in Rel-17 NTN. FFS whether this is enabled by a NOTE (P4), or explicit configuration (P5a and P5b).

1. Introduce some procedural text to enable blind msg3 retransmission in NTN. FFS on the detailed text

At RAN2#118 the following agreements were made
3.   Do not introduce an explicit configuration to support blind Msg3 retransmission in NTN. 

1. Modification 4 to Contention Resolution Timer expiry in R2-2206207 is adopted as baseline and included in the TS 38.321 Rapporteur CR. Continue in the MAC CR discussion, trying to ensure that blind Msg3 retransmission is possible also for the first mgs3 transmission

We note that the RAN2#117 agreement in yellow highlighted clearly states that we shall support blind msg3 retransmissions, and then the RAN2#118 green highlighted part contradicts the RAN2#117 agreement.
[bookmark: _Toc110956100][bookmark: _Toc110956132][bookmark: _Toc110956171][bookmark: _Toc110956207][bookmark: _Toc111019519]RAN2 have agreed to support blind msg3 retransmissions in NTN, and there is some difficulty to agree for the actual text proposals to enable blind msg3 retransmissions for the first msg3 transmission. 

The issue is as follows:
1. when the UE sucessfully 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 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.
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 legacy 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 legacy, 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

If none of these solutions are acceptable, we think RAN2 must update the previous agreement to exclude blind retransmissions for the first msg3 transmission after the UE receives the msg2.
The drawback of A is that the time between receiving Msg2 and Msg3 can be quite long in NTNs due to Koffset, especially when the UE is close to the satellites specular point – thus RAR timer may not be sufficiently long to cover the time after the UE has sent Msg3 (when it can receive a blind Msg3 retx grant). 
B is the simplest solution, starting the CR timer in the first slot after the UE sends the Msg3 avoids adding any extra timer and is quite easy to implement in the spec.
 
[bookmark: _Toc111019520]In NTNs, to support blind Msg3 retransmission for the first Msg3 transmission in a Random Access procedure, start the ra-ContentionResolutionTimer after the first Msg3 transmission (in addition to the already specified start of ra-ContentionResolutionTimer after the Msg3 transmission plus the UE-gNB RTT). 

One possible implementation is as follows, where we had to modify what happens when CR timer expires to handle the new start of it:
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 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.
3>	if this is the first Msg3 transmission within this Random Access procedure:
4>	start or restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the Msg3 transmission.
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.
2>	if this is the first Msg3 transmission within this Random Access procedure:
3>	start or restart the ra-ContentionResolutionTimer in the first symbol after the end of the Msg3 transmission.
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:; and
3>	if ra-ContentionResolutionTimer will not be started nor restarted due to a Msg3 transmission within this Random Access procedure:
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.

[bookmark: _Toc111019521]Consider the text proposal above for supporting blind Ms3 transmissions for the first Msg3 transmission in an RA procedure.


2.2	UE-gNB RTT definition	
The MAC spec say: UE-gNB RTT: For non-terrestrial networks, the sum of the UE's Timing Advance value (see TS 38.211 [8] clause 4.3.1) and kmac provided in NTN-Config.

RAN2 usually do not mention in such definitions where RRC parameters are specified, unless there is ambiguity, it decreases maintainability if there are updates later (for example adding MAC CEs to control the kmac). 

[bookmark: _Toc111019522]In MAC spec 3.1, remove “provided in NTN-Config” from UE-gNB RTT definition.


3	Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN2 have agreed to support blind msg3 retransmissions in NTN, and there is some difficulty to agree for the actual text proposals to enable blind msg3 retransmissions for the first msg3 transmission.


Based on the discussion in the previous sections we propose the following:
Proposal 1	In NTNs, to support blind Msg3 retransmission for the first Msg3 transmission in a Random Access procedure, start the ra-ContentionResolutionTimer after the first Msg3 transmission (in addition to the already specified start of ra-ContentionResolutionTimer after the Msg3 transmission plus the UE-gNB RTT).
Proposal 2	Consider the text proposal above for supporting blind Ms3 transmissions for the first Msg3 transmission in an RA procedure.
Proposal 3	In MAC spec 3.1, remove “provided in NTN-Config” from UE-gNB RTT definition.
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