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1	Introduction
In this contribution, we would like to discuss below two issues:
· The alignment with NR NTN to support Msg3 blind retransmission.
· System Information update for SIB31 for other parameters.
2	Discussion
2.1	Alignment with NR NTN for Msg3 blind retransmission
In NR NTN, RAN2-117 has agreed to support blind Msg3 retransmission. This is because the function is a legacy function in both LTE and NR and it is beneficial for Msg3 coverage enhancement especially for NTN considering the wider coverage of NTN cells.
	· Blind Msg3 retransmission is supported in Rel-17 NTN. FFS whether this is enabled by a NOTE (P4), or explicit configuration (P5a and P5b).
· Introduce some procedural text to enable blind msg3 retransmission in NTN. FFS on the detailed text



For IoT over NTN, due to the maximum UE-eNB RTT is 540ms in GEO, the NW may blindly schedule Msg3 retransmissions before it receives/decodes the scheduled PUSCH (Msg3) from UE for coverage enhancement. For example, for a UE in CE mode A scheduled with 32 PDCCH repetitions and 16 PUSCH repetitions, NW can only receive and decode the PUSCH after the UE-eNB RTT (540ms). Before the eNB decoding the scheduled PUSCH transmission, it is NW’s scheduling flexibility to schedule a new Msg3 retransmission blindly for coverage enhancement.
Proposal 1: For IoT NTN, blind scheduling for MSG3 retransmission should be supported, which is similar to NR NTN.
The blind Msg3 retransmission may be scheduled by NW when the UE’s mac-ContentionResolutionTimer is running. However, there is another issue need to be addressed in the case the running mac-ContentionResolutionTimer expired during UE-eNB RTT.
According to RAN2 agreement, the start of mac-ContentionResolutionTimer is delayed by UE-eNB RTT in IoT NTN. If mac-ContentionResolutionTimer would be restarted after the last repetition of Msg3 retransmission plus UE-eNB RTT, mac-ContentionResolutionTimer could expire during the UE-eNB RTT after Msg3 retransmission, which may lead to issue that the UE considers Contention Resolution as not successful, even if Msg4 would arrive later.
	36.321:
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission of the bundle in the subframe containing the last repetition of the corresponding PUSCH transmission plus the UE estimate of UE-eNB RTT subframes,



The issue can be illustrated in Figure1. The key point is that, based on current MAC specification, the UE should consider the Contention Resolution not successful if the mac-ContentionResolutionTimer expires during UE-eNB RTT (at t4), even the Msg3 retransmission (at t3) will trigger the restart of the mac-ContentionResolutionTimer (at t5) and the possible Msg4 may arrive later (at t6). Hence, the UE would then perform re-attempt with preamble transmission or declare RA failure if maximum attempts reached.
[image: ]
Figure 1: An example of the issue of mac-ContentionResolutionTimer when Msg3 is retransmitted
Observation 1: After a MSG3 retransmission, Contention Resolution timer started by previous MSG3 (re)transmission might expire before it is restarted after the UE-eNB RTT, which might lead to unintended declaration of Contention Resolution failure.
To address the issue that mac-ContentionResolutionTimer expires while there is a future mac-ContentionResolutionTimer which will be restarted later (for contention resolution), the common understanding in the NR NTN discussion is that UE should not declare the Contention Resolution failure. While how to capture that UE’s intended behaviour is not decided yet. Two options were proposed in RAN2-117 email discussion and it will be decided in RAN2-118 meeting.
· Option 1: If mac-ContentionResolutionTimer expires during the UE-eNB RTT after Msg3 retransmission, (to wait for new CR timer restart) the UE does not consider the Contention Resolution unsuccessful. 
· Option 2: If mac-ContentionResolutionTimer expires and no PDCCH addressed to TC-RNTI indicating uplink grant for a MSG3 retransmission is received after the start of the mac-ContentionResolutionTimer, the UE considers the Contention Resolution not successful
Option1 only consider the case that CR timer expires during UE-eNB RTT after Msg3 retransmission. UE should not consider Contention Resolution unsuccessful since UE knows the CR timer triggered by Msg3 retransmission will be restarted later. Option2 consider not only the case that CR timer expires during UE-eNB RTT after Msg3 retransmission (as Option1) but also the case that CR timer expires between PDCCH reception and the corresponding Msg3 retransmission. If the CR timer expires during the offset between PDCCH/DCI and its scheduled PUSCH, UE should not consider Contention Resolution unsuccessful as well. Hence Option2 seems more general than Option1 to cover the intended UE behaviour. 
Observation 2: Option2 is more relevant than Option1 to define the intended UE behaviour since it can cover the timer expiry between PDCCH reception and its scheduled PUSCH.
We are fine for either of above options with slightly preference for Option2. However, we understand an aligned solution for IoT NTN and NR NTN is expected. So, we propose to wait for the agreement for NR NTN and then decide the solution for IoT NTN.
Proposal 2: For IoT NTN, waiting for NR NTN agreement on how to capture the procedure to support for blind Msg3 retransmission.
For both Option1 and Option2, the corresponding TPs are provided in Annex for further discussion.
Proposal 3: RAN2 to further discuss the detailed TP for MAC specification for Option1 or Option2.

2.2	System Information update for SIB31 for other parameters
One of the open issues in RRC specification for IoT-NTN is related to system information modification for SystemInformationBlock-31 for the changes related to parameters other than satellite parameters and common timing advance. The remaining parameters are related the validity timer value and K-Offset parameters. As the UE is expected to acquire this during RRC connection setup or after expiry of timer in connected state, making the changes in the immediately possible next scheduling opportunity is preferred to minimise the chances of the mismatch of configuration between UE and network if the validity timer expires in mid of modification period and changes acquires when the timer is running. 
Proposal 4: System Information modification for System-Information-Block-31 need not be aligned to modification boundary.
3	Conclusion
This document has made the following observations:
Observation 1: After a MSG3 retransmission, Contention Resolution timer started by previous MSG3 (re)transmission might expire before it is restarted after the UE-eNB RTT, which might lead to unintended declaration of Contention Resolution failure.
Observation 2: Option2 is more relevant than Option1 to define the intended UE behaviour since it can cover the timer expiry between PDCCH reception and its scheduled PUSCH.
And proposed the following:
Proposal 1: For IoT NTN, blind scheduling for MSG3 retransmission should be supported, which is similar to NR NTN.
Proposal 2: For IoT NTN, waiting for NR NTN agreement on how to capture the procedure to support for blind Msg3 retransmission.
Proposal 3: RAN2 to further discuss the detailed TP for MAC specification for Option1 or Option2.
Proposal 4: System Information modification for System-Information-Block-31 need not be aligned to modification boundary.
Annex	
TP for Option1:
[bookmark: _Toc29242954][bookmark: _Toc37256211][bookmark: _Toc37256365][bookmark: _Toc46500304][bookmark: _Toc52536213][bookmark: _Toc101262328]5.1.5	Contention Resolution
(Omit some text)
-	if mac-ContentionResolutionTimer expires:
-	for BL UEs or UEs in CE or NB-IoT UEs:
-	if notification of a reception of a PDCCH transmission has been received from lower layers before mac-ContentionResolutionTimer expired; and
-	if the MAC PDU received until the subframe that contains the last repetition of the corresponding PDSCH transmission is successfully decoded; and
-	if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and
-	if the UE Contention Resolution Identity included in the MAC control element matches the 48 first bits of the CCCH SDU transmitted in Msg3:
-	consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
-	set the C-RNTI to the value of the Temporary C-RNTI;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.
-	if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer expires prior to the first symbol after the last repetition of the bundle for a Msg3 retransmission plus the UE estimate of UE-eNB RTT:
-	do not consider the Contention Resolution unsuccessful.
-	else:
-	discard the Temporary C-RNTI;
-	consider this Contention Resolution not successful.
-	except for BL UEs or UEs in CE or NB-IoT UEs:
-	discard the Temporary C-RNTI;
-	consider the Contention Resolution not successful.

TP for Option2:
5.1.5	Contention Resolution
(Omit some text)
-	if mac-ContentionResolutionTimer expires:
-	for BL UEs or UEs in CE or NB-IoT UEs:
-	if notification of a reception of a PDCCH transmission has been received from lower layers before mac-ContentionResolutionTimer expired; and
-	if the MAC PDU received until the subframe that contains the last repetition of the corresponding PDSCH transmission is successfully decoded; and
-	if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and
-	if the UE Contention Resolution Identity included in the MAC control element matches the 48 first bits of the CCCH SDU transmitted in Msg3:
-	consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
-	set the C-RNTI to the value of the Temporary C-RNTI;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.
-	if Msg3 is transmitted on a non-terrestrial network 
-	if no PDCCH addressed to TC-RNTI indicating uplink grant for a MSG3 retransmission is successfully decoded after the start of the mac-ContentionResolutionTimer:
-	discard the TEMPORARY_C-RNTI;
-	consider the Contention Resolution not successful.
-	else:
-	discard the Temporary C-RNTI;
-	consider this Contention Resolution not successful.
-	except for BL UEs or UEs in CE or NB-IoT UEs:
-	discard the Temporary C-RNTI;
-	consider the Contention Resolution not successful.
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