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Overall description
RAN2 received an LS from CT1 asking about feasibility of the current NAS supervision timer 

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

where N_initialaccessexchange is RTT impact related to initial access and value used is 2.5 and N_sr-bsr is RTT impact related to scheduling request related procedures and the value applied is 2. 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 or time to first fix (TTFF) 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 s, 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 delay values without GNSS impact and the delay values with GNSS impact can be derived by adding cold, warm or hot GNSS delay. Further, the LS provides information to calculate other values if needed. 
Table 1
	
	
	[image: image1.png]N,

| vetransmission factor




	Delays without GNSS

	Initial NAS message in uplink
	LEO (600 km)

RTT = 26 ms
	0
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	GEO (35768 km)

RTT = 542 ms
	0
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	16
	[image: image6.png]




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

RTT = 26 ms
	0
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	GEO (35768 km)

RTT = 542 ms
	0
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	NAS message in downlink
	LEO (600 km)

RTT = 26 ms
	0
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	GEO (35768 km)

RTT = 542 ms
	0
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2
Actions
To CT1 

ACTION: 
RAN2 kindly asks CT1 to take the above calculated delays into account in their work on NAS supervision timers. 
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