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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 satellite access, so that CT1 can assess the need to extend NAS supervision timers.

2. Discussion
2.1 Background
Included in the SA2 study on 5G satellite access was Key Issue #3: Delay in satellite, which was concluded to take the only related solution proposal, solution #10, to normative specification. In solution #10 it is proposed to update a number of NAS supervision timers based on the maximum RTT of GEO satellite access (worst-case). It should also be noted that in the evaluation of KI#3 it is captured:
NOTE:
It is expected that the final determination of the values of extended timers is left to stage 3 work.

Observation 1:
Stage 2 study concludes that impacted NAS supervision timers are extended based on the worst-case RTT at satellite access.

Observation 2:
Stage 2 leaves the final decision of NAS timer extension at satellite access to CT1.
Early in the work on 5GSAT_ARCH-CT CT1 discussed NAS supervision timer extension and sent an LS to RAN2 for guidance on RAN timer values (T300 and T-PollRetransmit for GEO) for assessment of values of possible extended NAS timers. However the received response (R2-2011230) only stated the supported range for these timers, which does not provide sufficient information on the actual delay expected in RAN at satellite access. It is therefore proposed to send another LS to RAN2 with more detail on what information is needed by CT1 to assess possible NAS timer extension.
Observation 3:
The previously received feedback from RAN2 related to delay at satellite access is not sufficient for CT1 to assess possible NAS timer extension.

Proposal 1:
It is proposed to send an LS to RAN2 to clearly request what is needed by CT1 to assess possible NAS timer extension at satellite access.

2.2 Comparison to other access types
NAS already support the principle of extending NAS supervision timers for specific cases and this was introduced for GERAN/UTRAN and E-UTRAN in the work on Extended Coverage and NB-IoT. In the related work in GERAN and RAN analysis was done to determine the delay expected for these use cases at transport of NAS messages between MS/UE and CN. Based on the provided information CT1 designed suitable protocol mechanisms and values to apply for impacted NAS supervision timers.
Even though SA2 has outlined a mechanism for extending NAS timers at satellite access, it is still proposed that CT1 considers other mechanisms and takes the final decision on the mechanism to standardize and suitable values when sufficient information is received from RAN. This as the mechanism is a protocol solution under CT1 responsibility and CT1 has experience from the similar work in the past. It is however suggested to determine a suitable mechanism only when signalling delay in RAN is known as the magnitude of delay compared to current timer values is likely to impact the mechanism selection.

Observation 4:
A mechanism for handling extended NAS timers at satellite access is a protocol issue that should be evaluated and determined by CT1.
Proposal 2:
It is proposed that CT1 evaluates and selects a suitable protocol mechanism and values for extended NAS timers once RAN signalling delay at satellite access is known.
2.3 Required information

Even though CT1 in the previously sent LS to RAN for delay at satellite access requested the values of specific RAN timers, it is suggested that a new LS rather requests RAN to provide expected maximum delay of transported NAS messages before a definitive transport failure, i.e. the worst case delay at transport of a NAS message at satellite access via AS. In the light of previous work for extended NAS timers it is unnecesary for CT1 to analyse possible delay based on RAN timer values and any retransmissions that may take place in RAN, such details are better discussed and decided in RAN and only the delay seen by NAS is needed. An example of previous feedback from RAN used to determine extended NAS timer values and mechanism can be seen in C1-165343 where RAN2 informs CT1 of the factor of RAN timer extension and recommends CT1 to extend NAS timer with a corresponding factor.
Observation 5:
It is sufficient for CT1 to be informed of the worst case delay in AS at satellite access compared to current NG-RAN worst case delay.
Proposal 3:
It is proposed that CT1 requests RAN2 to provide the extended delay at satellite access as factor for the worst case delay compared to current NG-RAN.

SA2 analysis of delay at satellite access on the scope of the study concluded that the only type of satellite access to consider NAS timer extension is GEO as additional signalling delay at LEO and MEO are expected to be insignificant compared to current NG-RAN. It would still be valid to request RAN2 to provide signalling delay for all types of satellite access, as RAN are the experts in this area and the delay seen by NAS is based on applied RAN timers. Thus for satellite access types for which RAN timers remain the same as for NG-RAN, extended NAS timers are not needed. For satellite access types for which RAN timers are extended, CT1 needs to assess whether extended NAS timer are needed dependent on the RAN timer extension.
Observation 6:
Assessment of possible NAS timer extension should consider worst case extension of RAN timers for satellite access.
Proposal 4:
It is proposed that CT1 asks RAN2 to verify additional delay and extended RAN timers for all satellite access types.
3. Proposal

The following observations and proposals have been made in the discussion part above:
Observation 1:
Stage 2 study concludes that impacted NAS supervision timers are extended based on the worst-case RTT at satellite access.

Observation 2:
Stage 2 leaves the final decision of NAS timer extension at satellite access to CT1.

Observation 3:
The previously received feedback from RAN2 related to delay at satellite access is not sufficient for CT1 to assess possible NAS timer extension.

Proposal 1:
It is proposed to send an LS to RAN2 to clearly request what is needed by CT1 to assess possible NAS timer extension at satellite access.

Observation 4:
A mechanism for handling extended NAS timers at satellite access is a protocol issue that should be evaluated and determined by CT1.
Proposal 2:
It is proposed that CT1 evaluates and selects a suitable protocol mechanism and values for extended NAS timers once RAN signalling delay at satellite access is known.
Observation 5:
It is sufficient for CT1 to be informed of the worst case delay in AS at satellite access compared to current NG-RAN worst case delay.
Proposal 3:
It is proposed that CT1 requests RAN2 to provide the extended delay at satellite access as factor for the worst case delay compared to current NG-RAN.

Observation 6:
Assessment of possible NAS timer extension should consider worst case extension of RAN timers for satellite access.

Proposal 4:
It is proposed that CT1 asks RAN2 to verify additional delay and extended RAN timers for all satellite access types.

A draft LS to request information needed by CT1 to proceed with analysis of extended NAS timers at satellite access is available in C1-21abcd. Once the needed information is available, CT1 can determine impacted NAS timers, a suitable mechanism and timer values.
