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1. Introduction
The issue of ra-ContentionResolutionTimer expiry during RTT after Msg3 retransmission has been discussed in previous meetings. In RAN2#117, there are agreements as below:
Agreements via email - from offline 103 - third round:
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).

Agreements online:
4. Introduce some procedural text to enable blind msg3 retransmission in NTN. FFS on the detailed text
In this contribution, we further discuss the related text in MAC spec [1].
2. Discussion 
The UE would restart ra-ContentionResolutionTimer after the end of a Msg3 retransmission plus UE-gNB RTT. However, ra-ContentionResolutionTimer could expire during the UE-gNB RTT after the Msg3 retransmission (before ra-ContentionResolutionTimer is restarted). Considering possible blind retransmission for Msg3, the issue could be solved by not considering contention resolution unsuccessful for such case (i.e. ra-ContentionResolutionTimer expires during the UE-gNB RTT after a Msg3 retransmission). And companies support to capture this as procedural text in last meeting. The meeting minute is captured as below:
	If companies agree blind Msg3 retransmission is supported via Note:
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.
· Oppo has concerns that some UEs may not implement it and may cause mismatch between UE and network; wonders whether this is the intention and can be acceptable.
· Continue online
· Nokia agrees a note is not enough. QC agrees.
· 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 online
· Oppo could accept this
· Continue the discussion in the CR drafting.


The related text in current MAC spec is captured as below:
	5.1.5	Contention Resolution
[…]
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.


The current text is ambiguous since some people may consider that the contention resolution timer expires prior to the first symbol after the end of a Msg3 retransmission plus the UE estimate of UE-gNB RTT, even when no UL grant for Msg3 retransmission is received, which is not the intended behavior. 
In the offline discussion for MAC running CR ([Post117-e][103][NTN]), some companies commented on how to specific the condition to not consider contention resolution unsuccessful.
One alternative (commented by Qualcomm) is suggested as below:
	2> if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer has been scheduled to start:
3> do not consider the Contention Resolution unsuccessful.


And a further revision (commented by Huawei) is suggested as below:
	2> if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer has been scheduled to be started/restarted as specified in this clause:
3> do not consider the Contention Resolution unsuccessful.


In our opinion, the suggested revision is still ambiguous since “ra-ContentionResolutionTimer has been scheduled to be started/restarted (or to start)” is not clear about which “starting” is referred to. 
For example, the UE transmits a Msg3 and starts ra-ContentionResolutionTimer after the end of the Msg3 transmission plus UE-gNB RTT. When ra-ContentionResolutionTimer is running, the UE would receive a PDCCH indicated UL grant for Msg3 retransmission. When ra-ContentionResolutionTimer expires before it is started after the end of the Msg3 retransmission plus UE-gNB RTT, the UE does not consider the Contention Resolution not successful. However, after ra-ContentionResolutionTimer is started again, the UE would fail to receive PDCCH when ra-ContentionResolutionTimer is running. When ra-ContentionResolutionTimer expires in this case which the UE should consider the Contention Resolution unsuccessful, it may still fulfill the condition that “ra-ContentionResolutionTimer has been scheduled to be started”.

Further, another two alternatives (commented by Nokia) referring PDCCH reception are suggested as below:
	Alt1:
2>  if the serving cell is in 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.
 
Alt2:
2>  if the serving cell is in a non-terrestrial network
3> if PDCCH addressed to TC-RNTI indicating uplink grant for a MSG3 retransmission has been received and ra-ContentionResolutionTimer expires prior to the first symbol after the end of the Msg3 retransmission plus the UE estimate of UE-gNB RTT:
4>  do not consider the Contention Resolution unsuccessful.


In our opinion, we think the text is preferable since the condition to consider Contention Resolution successful or not successful is clear and has no concern mentioned above. Among the two alternatives, alternative 2 is slightly preferred since it is more clear and aligned to the proposal 4 in last meeting (i.e. if ra-ContentionResolutionTimer expires during the UE-gNB RTT after Msg3 retransmission, the UE does not consider the Contention Resolution unsuccessful). 
An example is shown in Figure 1. At time point t2, the UE receives PDCCH indicating UL grant for a Msg3 retransmission. If ra-ContentionResolutionTimer expires after time point t2 and prior to the first symbol after the end of the Msg3 retransmission plus UE-gNB RTT, the UE does not consider the Contention Resolution unsuccessful. Then the UE starts ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.
[image: Msg4 timer in NTN-3-solution2]
Figure 1: An example for ra-ContentionResolutionTimer handling
Therefore, we propose TP as below:
	5.1.5	Contention Resolution
[…]
1>	if ra-ContentionResolutionTimer expires:
2>	if Msg3 is transmitted on a non-terrestrial network, PDCCH addressed to TC-RNTI indicating uplink grant for a Msg3 retransmission has been received, and ra-ContentionResolutionTimer expires prior to the first symbol after the end of thea 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.


Proposal 1: Adopt the TP to clarify the condition that not consider the Contention Resolution unsuccessful if ra-ContentionResolutionTimer expires.
3. Conclusion
In this contribution, we propose following TP for contention resolution timer in MAC spec:
Proposal 1: Adopt the TP to clarify the condition that not consider the Contention Resolution unsuccessful if ra-ContentionResolutionTimer expires.
	5.1.5	Contention Resolution
[…]
1>	if ra-ContentionResolutionTimer expires:
2>	if Msg3 is transmitted on a non-terrestrial network, PDCCH addressed to TC-RNTI indicating uplink grant for a Msg3 retransmission has been received, and ra-ContentionResolutionTimer expires prior to the first symbol after the end of thea 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.



4. Reference
[1] TS 38.321 V17.0.0 NR MAC specification.
image1.jpeg
Msg3 UL grant for retransmission Msg3

3
f @Not consider contention resolution failure

UE-gNB RTT  Msg4 timer starts - -4

UE-gNB RTT  Msg4 timer starts





