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1 Introduction

The issue on ra-ContentionResolutionTimer expiry before being restarted in NTN have been discussed in the last RAN2 meetings. In RAN2#117e meeting, RAN2 made the following agreement.

Agreements online:

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

In this contribution, we further discuss this issue and provide our views. 

2 Discussion
In RNA2#117e meeting, proposals regarding ra-ContentionResolutionTimer given in [offline-103] were discussed offline with the progress as below.
	Proposal 3:
Blind Msg3 retransmission is supported in Rel-17 NTN. FFS whether this is enabled by a NOTE (P4), or explicit configuration (P5a and P5b).

· Agreed

Proposal 4:
To enable blind Msg3 retransmission in NTN, the following NOTE is captured in MAC specification:

NOTE: 
If ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, the UE does not consider the Contention Resolution unsuccessful.

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

· Continue the discussion in the CR drafting.

If companies agree blind Msg3 retransmission is supported via configuration:

Proposal 5a:
When [blind Msg3 retransmission] is configured, if ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, (to wait for new CR timer restart) the UE does not consider the Contention Resolution unsuccessful. (9/12)

Proposal 5b:
When [blind Msg3 retransmission] is not configured, UE stops ra-ContentionResolutionTimer upon receiving PDCCH indicating Msg3 retransmission and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. (consensus)

· Continue the discussion in the CR drafting.


The current MAC CR is implemented as below.
	1>
if ra-ContentionResolutionTimer expires:
2>
if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer expires prior to the first symbol after the end of a Msg3 retransmission plus the UE estimate of UE-gNB RTT:
3>
do not consider the Contention Resolution unsuccessful.
2>
else
3>
discard the TEMPORARY_C-RNTI;

3>
consider the Contention Resolution not successful.


With this implementation, no matter whether blind Msg3 retransmission is used or not by network, UE shall keep PDCCH monitoring once ra-ContentionResolutionTimer is (re)started until the timer expires. Obviously, in case blind Msg3 retransmission is not used by network, the PDCCH monitoring after receiving a PDCCH indicating Msg3 retransmission would lead to UE’s unnecessary power consumption. To solve this issue, we think blind Msg3 retransmission should be supported via configuration, and UE behaviour should be different depending on whether blind scheduling for Msg3 retransmission is used by network. 
Observation 1 In case blind Msg3 retransmission is not used by network, the PDCCH monitoring after receiving a PDCCH indicating Msg3 retransmission would lead to UE’s unnecessary power consumption.
Proposal 1 Blind Msg3 retransmission is supported via configuration, e.g. via msg3BlindRetransmission in SIBX.
If blind Msg3 retransmission is not configured, UE should stop ra-ContentionResolutionTimer upon receiving PDCCH indicating Msg3 retransmission and then start ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. With this, not only unexpected expiry of ra-ContentionResolutionTimer could be avoided, but also it would be beneficial for UE power saving.
If blind Msg3 retransmission is configured, based on the current MAC CR, the start time point from which expiry of ra-ContentionResolutionTimer does not cause contention resolution unsuccessful refers to Msg3 transmission. We think it would be more reasonable to make this time point refer to reception of PDCCH indicating Msg3 retransmission, given that UE shall wait for ra-ContentionResolutionTimer to be started. 
Proposal 2 If blind Msg3 retransmission is not configured, UE stops ra-ContentionResolutionTimer upon receiving PDCCH indicating Msg3 retransmission and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. 
Proposal 3 If blind Msg3 retransmission is configured, if ra-ContentionResolutionTimer expires after receiving PDCCH indicating Msg3 retransmission, the UE does not consider the Contention Resolution unsuccessful. 
Proposal 4 Use the TP in Appendix as baseline.
3 Conclusion
Based on the discussion in section 2, we made the following observation:

Observation 2 In case blind Msg3 retransmission is not used by network, the PDCCH monitoring after receiving a PDCCH indicating Msg3 retransmission would lead to UE’s unnecessary power consumption.
And we give following proposals: 
Proposal 1 Blind Msg3 retransmission is supported via configuration, e.g. via msg3BlindRetransmission in SIBX.

Proposal 2 If blind Msg3 retransmission is not configured, UE stops ra-ContentionResolutionTimer upon receiving PDCCH indicating Msg3 retransmission and then starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT. 
Proposal 3 If blind Msg3 retransmission is configured, if ra-ContentionResolutionTimer expires after receiving PDCCH indicating Msg3 retransmission, the UE does not consider the Contention Resolution unsuccessful. 
Proposal 4 Use the TP in Appendix as baseline.
4 Appendix: Text proposal for TS38.321
Start of the change
5.1.5
Contention Resolution

Once Msg3 is transmitted the MAC entity shall:

1>
if Msg3 is transmitted on a non-terrestrial network:

2>
start or restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission plus the UE estimate of UE-gNB RTT.
2>
if notification of a reception of a PDCCH transmission indicating Msg3 retransmission is received from lower layers and if msg3BlindRetransmission is not configured;
3>
stop ra-ContentionResolutionTimer.
1>
else if the Msg3 transmission (i.e. initial transmission or HARQ retransmission) is scheduled with Type A PUSCH repetition:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions 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 notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:

2>
if the C-RNTI MAC CE was included in Msg3:

3>
if the Random Access procedure was initiated for SpCell beam failure recovery or for beam failure recovery of both BFD-RS sets of SpCell (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI; or

3>
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or

3>
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission:

4>
consider this Contention Resolution successful;

4>
stop ra-ContentionResolutionTimer;

4>
discard the TEMPORARY_C-RNTI;

4>
consider this Random Access procedure successfully completed.

2>
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:

3>
if the MAC PDU is successfully decoded:

4>
stop ra-ContentionResolutionTimer;

4>
if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and

4>
if the UE Contention Resolution Identity in the MAC CE matches the CCCH SDU transmitted in Msg3:

5>
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

5>
if this Random Access procedure was initiated for SI request:

6>
indicate the reception of an acknowledgement for SI request to upper layers.

5>
else:

6>
set the C-RNTI to the value of the TEMPORARY_C-RNTI;

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Random Access procedure successfully completed.

4>
else:

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

1>
if ra-ContentionResolutionTimer expires:

2>
if Msg3 is transmitted on a non-terrestrial network and if msg3BlindRetransmission is configured with value enabled:
         3> if notification of a reception of a PDCCH transmission indicating Msg3 retransmission has not been received from lower layers before ra-ContentionResolutionTimer expired;

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.

1>
if the Contention Resolution is considered not successful:

2>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;

2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

3>
indicate a Random Access problem to upper layers.

3>
if this Random Access procedure was triggered for SI request:

4>
consider the Random Access procedure unsuccessfully completed.

2>
if the Random Access procedure is not completed:

3>
if the RA_TYPE is set to 4-stepRA:

4>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;

4>
if the criteria (as defined in clause 5.1.2) to select contention-free Random Access Resources is met during the backoff time:

5>
perform the Random Access Resource selection procedure (see clause 5.1.2);

4>
else:

5>
perform the Random Access Resource selection procedure (see clause 5.1.2) after the backoff time.

3>
else (i.e. the RA_TYPE is set to 2-stepRA):

4>
if msgA-TransMax is applied (see clause 5.1.1a) and PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1:

5>
set the RA_TYPE to 4-stepRA;

5>
perform initialization of variables specific to Random Access type as specified in clause 5.1.1a;
5>
flush HARQ buffer used for the transmission of MAC PDU in the MSGA buffer;

5>
discard explicitly signalled contention-free 2-step RA type Random Access Resources, if any;
5>
perform the Random Access Resource selection as specified in clause 5.1.2.

4>
else:

5>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;

5>
if the criteria (as defined in clause 5.1.2a) to select contention-free Random Access Resources is met during the backoff time:

6>
perform the Random Access Resource selection procedure for 2-step RA type as specified in clause 5.1.2a.
5>
else:

6>
perform the Random Access Resource selection for 2-step RA type procedure (see clause 5.1.2a) after the backoff time.
End of the change
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