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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, providing accurate delays for MEO is difficult as MEO uses satellite orbits that are at 2000 km up to 35867 km (sub-GEO) altitude, thus the delays for MEO could be anywhere in the large range of between LEO and GEO.  

Responding with definite delays is not easy as there are many aspects that can contribute to the overall delay, but RAN2 will attempt to give some approximate values with some simplifications. For the analysis, RAN2 assumes round trip time (RTT) values provided in TR 38.821 Table 4.2-2 for LEO and GEO.
Further, RAN2 assumes the following approximate formulas when deriving the corresponding delay values:
initial NAS message in uplink 
without GNSS impact
(N_initialaccessexchange + N_retransmissionfactor)*RTT

non-initial NAS message in uplink 
without GNSS impact
formula (N_sr-bsr + 0.5 + N_retransmissionfactor)*RTT

NAS message in DL 
without GNSS impact
(0.5 + N_retransmissionfactor)*RTT

For GNSS impact, there are three different states, namely hot, warm, and cold, from which the UE may start to perform a first fix. The time to acquire a GNSS fix (TTFF – time to first fix) may depend on GNSS receiver implementation. RAN2 has assumed certain example values such that from a cold state, the GNSS fix can take up to 100 seconds, from a warm state – 50 s 
and from hot start – 2 s.
RAN2 provides in the table below the values for GEO and LEO with best and worse case estimates with and without GNSS fix time. It should be noted that best and worse case are estimates and depend on N_retransmissionfactor chosen. Table gives calculations for certain values and the LS provides information to calculate other values if needed. The GNSS fix time applied in the table are 2s or 100s.

Table 1
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	Delays without GNSS
	W GNSS hot state 
	W GNSS cold state 

	Initial NAS message in uplink
	LEO (600 km)

RTT = 26 ms
	0
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	2.07 s
	100.07s

	
	
	16
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	2.481s
	100.481s

	
	GEO (35768 km)

RTT = 542 ms
	0
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	3.636s
	101.636s
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	12.02s
	110.02s

	Non-Initial NAS message in uplink
	LEO (600 km)

RTT = 26 ms
	0
	[image: image7.png]RTT X 2.5 ¥ 0.07 s




	2.07 s
	100.07s

	
	
	4
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	2.17s
	100.17s

	
	GEO (35768 km)

RTT = 542 ms
	0
	[image: image9.png]RTT X 2.5 =136 s




	3.36s
	101.36s

	
	
	4
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	5.52s
	103.52s

	NAS message in downlink
	LEO (600 km)

RTT = 26 ms
	0
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	15ms
	113ms

	
	
	4
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	119ms
	217ms

	
	GEO (35768 km)

RTT = 542 ms
	0
	[image: image13.png]RTT X 0.5 =0.27 s




	2.27s
	100.27s

	
	
	4
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	4.44s
	102.44s
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Actions
To CT1 

ACTION: 
RAN2 asks CT1 to take the above calculated delays into account in their work on NAS supervision timers. 
3
Dates of next TSG RAN WG2 meetings
RAN2#116bis-e
17th-25th January 2021
electronic meeting

RAN2#117-e
21st February 3rd March 2021
electronic meeting

�Proposal 1 RAN2 responds only from NR NTN WI perspective


Agreed





�Considering the LS is anyway already quite long, maybe we can skip quoting the text of CT1 LS and just keep the TDoc reference?


�Proposal 3 RAN2 to state that MEO delay may be anything in between what is stated for LEO&GEO and provide values only for LEO&GEO


Agreed





�Proposal 2 RAN2 to use the RTT values shown in TR 38.821 Table 4.2-2 for LEO and GEO. FFS if these values are shared in the LS with CT1


Agreed





�Proposal 4 RAN2 to use formula (N_initialaccessexchange + N_retransmissionfactor)*RTT as an approximative formula for calculating the delay for initial NAS message in uplink without GNSS impact


-	QC thinks we can take into account how many times the random access procedure can be repeated.


-	Ericsson and Nokia think this is an approximate formula. Defining a precise formula would take time. 


-	ZTE suggests to agree on p4 and then actually discuss the values in Table 1.


Agreed





�Proposal 6 RAN2 to use formula (N_sr-bsr + 0.5 + N_retransmissionfactor)*RTT as an approximative formula for calculating the delay for non-initial NAS message in uplink without GNSS impact


Agreed





�Proposal 8 RAN2 to use formula (0.5 + N_retransmissionfactor)*RTT as an approximative formula for calculating the delay for NAS message in DL without GNSS impact


Agreed





�Maybe not so relevant, if the values for warm state are not shown in the table anyway?


�Companies had diverting views on the number and scale of values for delay to be included in the LS. 7 companies preferred to give only worse case values and 7 companies preferred to show all values


Proposal 10 RAN2 to discuss how many and which values to include in the LS to CT1 


-	Nokia thinks the incoming LS was asking about worst case but it's ok to provide both best and worst case


-	CMCC thinks we should cover both LEO and GEO. 


-	Ericsson thinks that for MEO we can simply say that values are in between


-	For the worst case, Huawei thinks we should indicate the retx factor


Include the best and the worst case in the LS (indicating the assumed retx factor)





Companies had diverting views on the number and scale of values for GNSS impact to be included in the LS. 6 companies preferred to give only worse case values and 6 companies preferred to show all values


Proposal 13 RAN2 to discuss how many and which values to include in the LS to CT1 for GNSS impact


-	Huawei thinks that for GNSS impact we don't need to provide extra set of values but just say that extra time needs to be added to previous values


Include the best and the worst case in the LS (indicating the assumed retx factor)








�Proposal 7 RAN2 to agree with the values in Table 2 as approximations for the delay for non-initial NAS message in UL


Agreed








Proposal 9 RAN2 to agree with the values in Table 3 as approximations for the delay for NAS message in DL


Agreed





Proposal 12 RAN2 to agree with the values in Table 4 as approximative exampled for the GNSS impact


Agreed





Proposal 11 RAN2 to use formula (N_initialaccessexchange + N_retransmissionfactor)*RTT + TTFF_state as an approximative formula for calculating the GNSS impact


Agreed








