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1. Abstract

This paper proposes to send an LS to RAN2 to request more detailed feedback on message transmission delay at IoT NTN, so that CT1 can assess the need to extend NAS supervision timers.

2. Discussion

In the stage 3 IoT_SAT_ARCH_EPS WID it is under CT1 objectives captured:
-
Work on extending NAS timers.

This objective is similar to extended NAS timers for 5GSat WI and a possible solution for NAS timers used at IoT satellite access in EPS needs to be determined by CT1 if the based on the delay seen by NAS.
For legacy IoT connected to EPS the delay seen by NAS is impacted by RAN properties for e.g. RAN re-transmissions schemes and standardized extended NAS timers are significanly longer than for the non-IoT case, with different extensions for NB-IoT and WB-IoT. Also for satellite access to 5GS the extension on NAS timers is being studied, and in this case it is mainly the delay in radio transmission due to physical properties that impact the delay seen by NAS. Even if not yet concluded, it is clear that the physical tranmission delay for some types of satellite accesses are in the magnitude that likely will result in extension of 5GS NAS timers.
For both the above use cases, CT1 has received feedback from RAN2 providing details on the expected RAN delay which was used in the specification of extended NAS timer solutions by CT1. As for IoT satellite access in EPS both impact from IoT specific RAN properties and physical transmission delay can impact the total experienced delay, it is not clear that one of the existing solutions for extended NAS timers in EPS can be used without modification. Therefore, CT1 would need information specifically for IoT satellite access connected to EPS providing delay details to determine an appropriate NAS timer extension solution.

Observation 1:
CT1 needs details on the delay expected at IoT satellite access in EPS to determine an appropriate NAS timer extension solution.

As the delay could be different for the different use cases, as in legacy cases and for satellite access in 5GS, CT1 would need RAN delay details per deplyment case. As for legacy EPS, NB-IoT and eMTC need to be considered, and as for satellite access in 5GS, LEO, MEO and GEO satellite types need to be considered. Additionally, to determine the delay seen by NAS, also initial and non initial NAS transport need to be considered.
Observation 2:
CT1 needs delay details for the various use cases applicable to IoT satellite access in EPS to determine NAS timer extension and if different solutions and/or parameters are needed for the different cases.
Further, as noted for the satellite in 5GS case, the total delay seen by NAS will include both a GNSS fix component and a RAN message transport component. For a extended NAS timer solution both these components need to be considered.

Observation 3:
CT1 needs to consider both GNSS fix delay and RAN message transport delay.

Similar to the LS requesting RAN delay details for satellite access in 5GS, it is suggested that for IoT satellite access in EPS the expected maximum delay of transported NAS messages before a definitive transport failure is considered, i.e. the worst case delay at transport of a NAS message at satellite access via AS. 

Observation 4:
CT1 should take the worst case delay in RAN at IoT satellite access in EPS into account for a solution of extended NAS timers.

Following the above observations, the RAN delay information to be considered by CT1 for a IoT satellite access in EPS extended NAS timer solution can be summarized as:
Table 2-1 RAN delay at IoT satellite access use cases to consider
	
	Initial UL message worst-case delay
	Non-initial UL message worst-case delay
	DL message worst-case delay
	GNSS fix delay

	NB-IoT LEO
	?
	?
	?
	?

	NB-IoT MEO
	?
	?
	?
	?

	NB-IoT GEO
	?
	?
	?
	?

	WB-IoT LEO
	?
	?
	?
	?

	WB-IoT MEO
	?
	?
	?
	?

	WB-IoT GEO
	?
	?
	?
	?


Proposal 1:
It is proposed that evaluation of possible solutions for extended NAS timers at IoT satellite access in EPS is done when the needed information on RAN delay is known for all valid use cases.

3. Proposal

The following observations and proposal have been made in the discussion part above:

Observation 1:
CT1 needs details on the delay expected at IoT satellite access in EPS to determine an appropriate NAS timer extension solution.

Observation 2:
CT1 needs delay details for the various use cases applicable to IoT satellite access in EPS to determine NAS timer extension and if different solutions and/or parameters are needed for the different cases.

Observation 3:
CT1 needs to consider both GNSS fix delay and RAN message transport delay.

Observation 4:
CT1 should take the worst case delay in RAN at IoT satellite access in EPS into account for a solution of extended NAS timers.

Proposal 1:
It is proposed that evaluation of possible solutions for extended NAS timers at IoT satellite access in EPS is done when the needed information on RAN delay is known for all valid use cases.

Once the needed information is available, CT1 can determine impacted NAS timers, a suitable mechanism and timer values.

