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Overall description
RAN2 received an LS from CT1 asking about feasibility of the current NAS supervision timer in C1-215074: 

As the NAS supervision timers control triggering of NAS message re-transmission and determination of NAS procedure failure, updated timing for NAS message transport in AS compared to current NG-RAN needs to be considered. Therefore, CT1 would appreciate answers to the following questions:

· For all satellite access types (LEO, MEO, GEO) where AS timing is updated, what is the worst-case delay in AS for transport of NAS messages via satellite access, including potential delays due to GNSS fix acquisition:

1) For initial NAS messages in the UL direction;

2) For non-initial NAS messages in the UL direction; and

3) For NAS messages in the DL direction.

Firstly, giving potential delays for MEO is difficult as the definition of MEO are satellite orbits that are at 2000 km up to 35867 km (sub-GEO) altitude, thus the delays for MEO would be somewhere in the large range of between LEO and GEO.  

Giving CT1 definite delays is not easy as there are many aspects that can add delays, but RAN2 will attempt to give some approximate values with some simplifications and there are several aspects to it. 
For question 2), in the worst case but without re-transmissions, it would take up to 2,5 round-trip times to deliver the message due to no uplink resources. By further adding a couple of retransmissions, RAN2 estimates that the delay could be 170 ms for LEO and up to 3.52 s in GEO. 
For question 1), the network would have to perform random access procedure along with sending the NAS message. It would take up to 2,5 round-trip times to perform the mentioned exchanges, but it is likely that there will be more re-transmissions needed on average. With the retransmissions, RAN2 estimates that the delay could be 480 ms for LEO and up to 10 s in GEO. 
There is however another aspect, which is that there is a risk that the UE might need to perform a GNSS fix while the NAS timers are running. In the absolute worst case, the GNSS fix might take up to 100 seconds depending on the state of the GNSS receiver. RAN2 is however currently discussing solutions to deal with this and CT1 can expect a follow-up LS once RAN2 has decided on how to resolve the problem if at all or if RAN2 expects CT1 to deal with it. 
For question 3), the network would do the scheduling and it would take 0,5 round-trip time to deliver the message in the downlink if the UE is in connected mode. By further adding a couple of retransmissions, RAN2 estimates that the delay could be down to 117 ms in LEO and 2.44 s in GEO. 
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Actions
To RAN2 

ACTION: 
RAN2 asks CT1 to take the above aspects in to account in their work. 
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