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1 Introduction
Due to high altitude of GEO, the propagation delay is much higher than that for terrestrial network. The propagation delay in the worst case (GEO transparent payload) can be up to 542ms. This would cause a large connection setup delay.
In this contribution we will analysis on the connection setup/resume delay in the worst case. 
2 Discussion
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Figure 1: RRC Connection setup procedure
As shown in the figure above, the connection setup procedure from RRC_IDLE to RRC_CONNECTED requires more than 5 number of round-trips between gNB and UE. 
Table 8.1-1: NTN scenarios versus delay constraints, Source [2]
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Satellite altitude
	35 786 km
	600 km

	Relative speed of Satellite wrt earth
	negligible
	7.56 km per second

	Min elevation for both feeder and service links
	10° for service link and 5° for feeder

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 1000 km
	50 km / 500 km

	Maximum Round Trip Delay on the radio interface between the gNB and the UE
	541.75 ms (Worst case)
	270.57 ms
	28.41 ms
	12.88 ms

	Minimum Round Trip Delay on the radio interface between the gNB and the UE
	477.14 ms
	238.57 ms
	8 ms
	4 ms

	Maximum Delay variation as seen by the UE

(note 2)
	Negligible
	Up to +/- 40 µs/sec (Worst case)
	Up to +/- 20 µs/sec


According to the worst case(GEO transparent payload), even if we ignore the latency for RRC message processing and NGAP signalling transfer, the total latency could be up to 2970 ms (11*270ms). 
Observation 1: the latency from RRC_IDLE to RRC_CONNECTED could be around 3s for GEO transparent payload scenario.

If the UE is kept in the RRC_INACTIVE, the signalling procedure would be quite different as shown below:
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Figure 2: RRC Connection setup procedure
The connection resume procedure requires more than 3 round-trips between gNB and UE and additional 2 number of round-trips on Xn if the UE resume from different gNB before data is transferred by multiplexing with RRCResumeComplete message.  Even if we ignore the latency for RRC message processing and NGAP signalling transfer, this means the total latency could be up to 1890 ms (7*270ms) if Xn latency is ignored. 
Observation 2: the latency from RRC_INACTIVE to RRC_CONNECTED could be around 1.89s for GEO transparent payload scenario.

However, from the above observations, the total CP latency for both IDLE and INACTIVE mode would be very large comparing with terrestrial network. It would be a challenge to meet the traffic QOS requirement. And thus the CP latency optimization may be needed to be considered in NTN scenarios.
Proposal 1: CP latency optimization for both IDLE mode and INACTIVE mode needs to be considered in NTN scenarios.
3 Conclusion

The paper discussed on the CP latency for NTN scenario, and the following observations and proposal were made:
Observation 1: the latency from RRC_IDLE to RRC_CONNECTED could be around 3s for GEO transparent payload scenario.

Observation 2: the latency from RRC_INACTIVE to RRC_CONNECTED could be around 1.89s for GEO transparent payload scenario.

Proposal 1: CP latency optimization for both IDLE mode and INACTIVE mode needs to be considered in NTN scenarios.
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