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Introduction

	Agreements online RAN2#118-e
Remove ‘successfully’ from ‘last successfully reported information about Timing Advance’ in TS 38.321. FFS is any further mechanism is need to consider the possibility of outdated UE TA info at the NW
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


According above agreements, it is ffs whether enhancement is needed for outdated UE TA info at the NW and whether it is possible to support fist Msg3 transmission, which will be discussed in this contribution, includes required specs impact.
Discussion
2.1 Enhancement for outdated UE TA info

Based on agreements listed in above table UE will based on the last TA reported to trigger TA report yet since there is no feedback in the downlink UE may not know whether the TA reported has been successfully transmitted to NW or not, which may lead to misunderstanding between NW and UE on the TA information at UE’s side, since NW might not have the correct TA before UE triggers next TA report.

Observation 1: NW might not have valid TA before UE triggers next TA report based on existing event triggered mechanism since the TAR MAC CE may not be transmitted successfully.

Since an out of date TA might lead to scheduling mismatch issue, two options have been raised in [AT118-e][104][NTN] UP corrections [2] to address the problem when TA has not been reported from UE for a long period:

Opt1: NW schedule UE with cell-specific koffset

Opt2: NW request UE to report TA

Observation 2: There are two options to address the problem when TA has not been reported from UE for a long period:

Opt1: NW schedule UE with cell-specific koffset

Opt2: NW request UE to report TA
Option 1 can already be support without further updating the specs since it is more like a NW implementation issue. Yet it will introduce additional delay in scheduling which is against the intention of introducing TA report in the first place. For option 2, it offers NW to possibility to request a TA report as needed. Considering NW can derive UE’s mobility state based on its mobility history information it is possible for NW to know whether UE has reported TA as intended or not and decide whether to request a TA report. One way to allow NW requested TA is to allow TA report initiated by PDCCH order RACH procedure. Considering the signaling of TA report through RACH procedure has already been defined in R17 NTN, there is no further impact on signalling design, but only update to UE’s behavior shall be sufficient, thus the specs impact is very limited.

Observation 3: Option 1 of observation 2 has no specs impact but will introduce additional scheduling delays which is against the intention of introducing TA report.

Observation 4: Option 2 of observation 2 can be achieved by allowing TA report via PDCCH order RACH which has limited specs impact yet can guarantee an up-to-date TA at NW’s side.

Based on above analysis it is preferred to allow NW to request TA report via PDCCH order RACH procedure. Considering the out-of date TA event may happen randomly which has has no strong relevance on whether configuration through RACH is allowed or not, this behavior doesn’t need to be controlled by ta-Report indication included in SIB1. 
Proposal 1: For NTN, UE reports TA in case PDCCH order RACH procedure which is not controlled by ta-Report indication.
One CR has been submitted in R2-2208570 [5] to allow the behavior as proposed in P1, it is suggested RAN2 to agree on P1 and the corresponding CR.

Proposal 2: RAN2 discuss proposal 1 and agree on the CR provided in R2-2208570 .
2.2 Blind scheduling of initial Msg3 transmission
----------------------------------------------------From 38321 h10 starts -----------------------------------------------------

5.1.5
Contention Resolution

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.

[Omitted]
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.

---------------------------------------------------- From 38321 h10 ends -----------------------------------------------------
After initial Msg3 transmission, UE only monitor PDCCH scheduling subsequent (re)transmissions when ra-ContentionResolutionTimer is running. Based on specs highlighted above, regardless Msg3 repetition is enabled or not in NTN, UE will always starts ra-ContentionResolutionTimer after UE-gNB RTT for both initial and retransmission of Msg3, which makes it impossible the schedule blind Msg3 retransmission for initial Msg3 transmission.

Observation 5: Blind scheduling of Msg3 retransmission is not supported for initial Msg3 transmission according to existing UE behavior specified in TS 38321.
During the discussion on whether to support Msg3 retransmission one of the argument is not to break an NW function that has been used in legacy to improve UL coverage. And since in legacy it can be observed that NW can schedule blind Msg3 retransmission for both initial and subsequent Msg3 retransmission since the ra-ContentionResolutionTimer is started immediately after initial Msg3 transmission.
Observation 6: The Msg3 blind transmission is not aligned with the intention to follow legacy behavior where blind Msg3 retransmission is supported for both initial Msg3 and subsequent retransmission.

In NTN, it is possible that the channel condition is poor when UE initiates RACH procedure and to help improve the successful rate NW might want to schedule blind Msg3 transmission immediately after its initial transmission while the behavior is currently not allowed by specs, which will introduce additional access delay.
Observation 7: Existing UE behavior will introduce additional access delay when channel condition is poor by the time RACH procedure is initiated since UE will not be scheduled at least for one UE-gNB RTT after initial Msg3 transmission.
Therefore, based on above analysis, it is proposed to support blind Msg3 retransmission also for initial Msg3 transmission, i.e., UE will starts ra-ContentionResolutionTimer immediately after initial Msg3 transmission.

Proposal 3: Support blind Msg3 retransmission for initial Msg3 transmission in NTN, i.e., UE will start ra-ContentionResolutionTimer immediately after initial Msg3 transmission.

One CR has been submitted in R2-2208571 [6] to allow the behavior as proposed in P3, it is suggested RAN2 to agree on P3 and the CR submitted.
Proposal 4: RAN2 discuss proposal 3 and agree on the CR provided in R2-2208571 .
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Enhancement for outdated UE TA info

Observation 1: NW might not have valid TA before UE triggers next TA report based on existing event triggered mechanism since the TAR MAC CE may not be transmitted successfully.

Observation 2: There are two options to address the problem when TA has not been reported from UE for a long period:

Opt1: NW schedule UE with cell-specific koffset

Opt2: NW request UE to report TA
Observation 3: Option 1 of observation 2 has no specs impact but will introduce additional scheduling delays which is against the intention of introducing TA report.

Observation 4: Option 2 of observation 2 can be achieved by allowing TA report via PDCCH order RACH which has limited specs impact yet can guarantee an up-to-date TA at NW’s side.

Proposal 1: For NTN, UE reports TA in case PDCCH order RACH procedure which is not controlled by ta-Report indication.
Proposal 2: RAN2 discuss proposal 1 and agree on the CR provided in R2-2208570 .
Blind scheduling of initial Msg3 transmission
Observation 5: Blind scheduling of Msg3 retransmission is not supported for initial Msg3 transmission according to existing UE behavior specified in TS 38321.
Observation 6: The Msg3 blind transmission is not aligned with the intention to follow legacy behavior where blind Msg3 retransmission is supported for both initial Msg3 and subsequent retransmission.

Observation 7: Existing UE behavior will introduce additional access delay when channel condition is poor by the time RACH procedure is initiated since UE will not be scheduled at least for one UE-gNB RTT after initial Msg3 transmission.
Proposal 3: Support blind Msg3 retransmission for initial Msg3 transmission in NTN, i.e., UE will start ra-ContentionResolutionTimer immediately after initial Msg3 transmission.

Proposal 4: RAN2 discuss proposal 3 and agree on the CR provided in R2-2208571 .
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