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1 Introduction
Due to high altitude of GEO, the propagation delay is much higher than that for terrestrial network. The Round Trip 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 further provide analysis on the handover interruption time in the worst case. 
2 Discussion
The basic handover procedure is illustrated in Figure 1, and we also mark the processing delay in both gNB side and UE side.
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Figure 1: handover procedure
The detailed steps and the corresponding delay are summarized in Table 1, some evaluation results are from TR 37.910. 
 Table 1 Handover procedure for NR
	Step
	Description
	CP Latency 
[ms]

	0
	Processing delay for RRC Reconfiguration
	16

	1
	Delay due to RACH scheduling period (1TTI)
	0

	2
	Transmission of RACH Preamble
	Length of the preamble according to the PRACH format as specified in [6  38.211] + 270ms

	3
	Preamble detection and processing in gNB


	Tproc,2 (assuming d2,1=0) 

	4
	Transmission of RA response
	Ts (the length of 1 slot / non-slot)

NOTE: the length of 1 slot or 1 non-slot include PDCCH and PDSCH (the first OFDM symbol of PDSCH is frequency multiplexed with PDCCH) + 270ms.

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Resume Request)
	 NT,1+NT,2+0.5 ms

	6
	Transmission of RRC Reconfiguration Complete
	Ts (the length of 1 slot / non-slot)

NOTE: the length of 1 slot or 1 non-slot is equal to PUSCH allocation length + 270ms.

	7
	Processing delay in gNB (L2 and RRC)
	3

	8
	User data transmission
	 270ms

	Total
	Handover Interruption time
	1080 + X
NOTE: X is equal to the normal handover interruption time


Observation 1: the handover interruption time is at least 1080ms in the worst case due to the large Round Trip time.

Proposal 1: Capture the TP in Annex into TR.
3 Conclusion

The paper analyse the handover interruption time in the worst case, and the following observations and proposal were made:
Observation 1: the handover interruption time is at least 1080ms in the worst case due to the large Round Trip time.

Proposal 1: Capture the TP in Annex into TR.
4 Text proposal

7.3.x Handover Interruption time
The basic handover procedure is illustrated in Figure x, and the processing delay in both gNB side and UE side are marked.
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Figure x: handover procedure
The detailed steps and the corresponding delay are summarized in Table y, some evaluation results are from TR 37.910. 

 Table y Handover procedure for NR
	Step
	Description
	CP Latency 
[ms]

	0
	Processing delay for RRC Reconfiguration
	16

	1
	Delay due to RACH scheduling period (1TTI)
	0

	2
	Transmission of RACH Preamble
	Length of the preamble according to the PRACH format as specified in [6  38.211] + 270ms

	3
	Preamble detection and processing in gNB


	Tproc,2 (assuming d2,1=0) 

	4
	Transmission of RA response
	Ts (the length of 1 slot / non-slot)

NOTE: the length of 1 slot or 1 non-slot include PDCCH and PDSCH (the first OFDM symbol of PDSCH is frequency multiplexed with PDCCH) + 270ms.

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Resume Request)
	 NT,1+NT,2+0.5 ms

	6
	Transmission of RRC Reconfiguration Complete
	Ts (the length of 1 slot / non-slot)

NOTE: the length of 1 slot or 1 non-slot is equal to PUSCH allocation length + 270ms.

	7
	Processing delay in gNB (L2 and RRC)
	3

	8
	User data transmission
	 270ms

	Total
	Handover Interruption time
	1080 + X
NOTE: X is equal to the normal handover interruption time


The handover interruption time is at least 1080ms in the worst case due to the large Round Trip time.
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