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1	Introduction
In the RAN2-118 meeting email discussion (i.e. [AT118-e][048][IoTNTN] New Issues), the issue of false claiming contention resolution failure for IoT NTN was discussed but there was no conclusion reached.
The UE may declare false claiming contention resolution failure when contention resolution timer expiry happens after MSG3 retransmission already scheduled while the new contention resolution timer is not started yet due to the RTT delay. As this is a logical error in current MAC specification, we would like to further discuss the issue and provide options to address it.
2	Discussion
2.1	Issue description
According to RAN2 agreement, the (re)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 section 5.1.5:
-	if Msg3 is transmitted on a non-terrestrial network:
…
-	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 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.
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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 the timer is restarted after the UE-eNB RTT, which might lead to unintended declaration of Contention Resolution failure.
Someone may argue that for IoT NTN the CR timer can be configured quite long and the likelihood of this issue is small. However, the workaround force NW to configure the CR timer with a non-optimal configuration since the timer value should be at least larger than UE-eNB RTT. Given in GEO the RTT can be up to 540ms, the timer value is quite larger than the requirement to monitor PDCCH for Msg4 reception. Since the UE has to monitor PDCCH when the CR timer is running, it is not good for UE power consumption hence not aligned with the principles for the design of IoT. As this is a bug in current specification, we think RAN2 need to address it in this meeting.
Proposal 1: The false claiming of contention resolution failure is a bug in current specification which need to be fixed for IoT NTN.

2.2	Options to address the issue
In the email discussion, there are three options proposed by companies.
· Option1: Expiry of Contention Resolution timer is not considered as contention resolution failure when there is Msg3 scheduled, which is more recent than the Msg3 that triggered the start or restart of the CR timer. (Reuse NR NTN solution)
· Option2: Stop Contention Resolution timer upon reception of a PDCCH indicating Msg3 retransmission
· Option2a: Stop Contention Resolution timer upon starting Msg3 retransmission
For Option1, it is to reuse NR NTN solution for simplicity in which the expiry of Contention Resolution timer is not considered as contention resolution failure when there is Msg3 scheduled. 
Though contention resolution timer expired during UE-eNB RTT to wait for the next Contention Resolution timer restart, UE knows there is a future CR timer restart triggered by current Msg3 retransmission. In our understanding, the simplest way is that the UE should not consider contention resolution failure for such case since there has been MSG3 retransmitted. 
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Figure 2: expiry of Contention Resolution timer is not considered as contention resolution failure when there is Msg3 scheduled
In the email discussion, there is some concern that, in this option UE needs to monitor PDCCH during the UE-eNB RTT hence has serious impact on power consumption, which is against the principles we have followed in IoT. However, it is not true that UE needs to monitor PDCCH during UE-eNB RTT. Instead, UE only needs to monitor PDCCH when the CR timer is running. Actually, the UE behaviour on PDCCH monitoring is same as legacy. We do not see that this will substantially increase the UE power consumption compared to TN.
Observation 2: Option 1 follows the legacy UE behaviour on PDCCH monitoring which will not substantially increase the UE power consumption compared to TN.
For Option2 and Option2a, both options propose that UE should stop the Contention Resolution timer earlier before the expiry of the timer, to avoid false claiming of contention resolution failure by UE. The only difference is whether handle the timer expiry between the PDCCH and the beginning of PUSCH (PDCCH->PUSCH delay). Option2 can handle the case while Option2a not. In our understanding, Option2 is better than Option2a to cover more scenarios. Thus, we will take Option2 as example for the analysis.
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Figure 3: Stop Contention Resolution timer upon reception of a PDCCH indicating Msg3 retransmission
Obviously, Option2 introduce new mechanism in UE on PDCCH monitoring. The CR timer should be stopped upon reception of a PDCCH indicating Msg3 retransmission. The argument is to save UE’s power consumption to avoid UE monitoring PDCCH after a Msg3 retransmission grant. However, the solution is an optimization for legacy PDCCH monitoring behaviour which can be applied for all scenarios instead of only for NTN. 
Observation 3: Option 2 introduces new mechanism for PDCCH monitoring which is an optimization for legacy UE behaviour which is not specific for NTN.
Furthermore, Option2 somehow considered from UE’s point of view while it brings scheduling restrictions to NW implementation. E.g., it implicitly disables a legacy function (i.e., blind Msg3 retransmission scheduling) which is supported in IoT from the original release. 
In the email discussion, there is argument that blind retransmissions are useless in IoT NTN due to the support of CE and the UE being half-duplex. NW may extend the IoT UE repetition / robustness per grant to avoid any additional scheduling after the grant. It seems more efficient to increase the number of PxSCH repetitions 4 times rather than scheduling by (PDCCH + PxSCH) 4 times since PDCCH also uses repetition. We understand extending the repetition for every scheduling is one implementation in NW to increase transmission robustness. However, blind retransmission is another possible implementation in NW where NW may keep the flexibility to schedule UE in multiple attempts considering the NW resource allocation status and UE’s repetition requirements. For example, Msg3 blind retransmission is quite useful at least for eMTC with small repetition number. Given the high RTT in NTN, multiple short transmissions could have benefits such as time-diversity and allow scheduling other UE in the intervals between transmissions. 
In our understanding, both the repetition number extension and the blind retransmission are supported in legacy IoT. It is NW implementation strategy on how to schedule UE in different scenarios. It makes no sense to disable them for IoT NTN.
Proposal 2: There is no need to restrict NW implementation to support repetition extension while no blind retransmission for Msg3 scheduling for IoT NTN.
Based on above analysis, we see no motivation to limit NW implementation (disable a legacy function) in order to solve the other issue (declare unintended Contention Resolution failure). Furthermore, since we are in the late phase of Rel-17, it is not suitable to introduce new mechanism for PDCCH monitoring which is an optimization for legacy UE behaviour. Hence, we propose to reuse NR NTN solution for IoT NTN to fix the issue.
Proposal 3: Reuse NR NTN solution to fix the issue of false claiming of contention resolution failure for IoT NTN. 
· Expiry of Contention Resolution timer is not considered as contention resolution failure when there is Msg3 scheduled, which is more recent than the Msg3 that triggered the start or restart of the CR timer

To support proposal 3, the corresponding TP is provided in Annex for further discussion.
Proposal 4: RAN2 to further discuss the detailed TP for MAC specification.
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 the timer is restarted after the UE-eNB RTT, which might lead to unintended declaration of Contention Resolution failure.
Observation 2: Option 1 follows the legacy UE behaviour on PDCCH monitoring which will not substantially increase the UE power consumption compared to TN.
Observation 3: Option 2 introduces new mechanism for PDCCH monitoring which is an optimization for legacy UE behaviour which is not specific for NTN.
And proposed the following:
Proposal 1: The false claiming of contention resolution failure is a bug in current specification which need to be fixed for IoT NTN.
Proposal 2: There is no need to restrict NW implementation to support repetition extension while no blind retransmission for Msg3 scheduling for IoT NTN.
Proposal 3: Reuse NR NTN solution to fix the issue of false claiming of contention resolution failure for IoT NTN. 
· Expiry of Contention Resolution timer is not considered as contention resolution failure when there is Msg3 scheduled, which is more recent than the Msg3 that triggered the start or restart of the CR timer

Proposal 4: RAN2 to further discuss the detailed TP for MAC specification.



Annex	
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 transimssion was transmitted on a non-terrestrial network 
-	if no PDCCH addressed to TC-RNTI indicating uplink grant for a Msg3 retransmission is received 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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