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Introduction
In RAN1 meeting #113, the agreement regarding self-evaluation methodology for IMT-2020 satellite radio interface which includes proposed conclusions was made as follows.
	[bookmark: _Hlk142488692]Agreement
[bookmark: _Hlk142488149]The proposals and conclusions in Section 1 of R1-2306083 are endorsed, except for proposal 2.4 (which is already included in the proposed conclusion).

Proposed conclusions:
· RAN1 can further discuss the impact of simulating earth moving cell / earth fixed cell, impacts of feeder link switch, and assumptions on gateway density.
· [bookmark: _Hlk142490690]RAN1 can provide input to RAN2 (pending RAN2 progress) for the evaluation of control and user plane latency



In RAN2 meeting #122, the following agreements were made.
	Agreements:
1. RAN2 will perform the evaluations of user plane latency, control plane latency, and mobility interruption time.
2. Evaluate the control plane latency from RRC_INACTIVE to RRC_CONNECTED.
3. Evaluate the control plane latency based on the 2-step RACH.
4. [bookmark: _Hlk142552382]For user plane latency evaluation, HARQ disabling should be assumed.



In this contribution, we provide our considerations on the self-evaluation methodologies of user plane latency and control plane latency for NR-NTN.
User plane latency for NR-NTN
According to the guidance in Report ITU-R M.2514, user plane latency is the contribution of the radio network to the time from when the source sends a packet to when the destination receives it (in ms). User plane latency should be equal to or less than 10 ms, for both downlink and uplink, assuming unloaded conditions (i.e. a single user) and small IP packets (e.g. 0 byte payload + IP header).
[bookmark: _Hlk142550751]To evaluate NR-NTN user plane latency, the NR user plane latency should be the baseline and the characteristics of satellite communication, e.g., the impact of large RTT should be considered in the evaluation. According to [4], Figure 1 shows the user plane procedure for evaluation. 
[image: ]
Fig 1. User plane procedure for evaluation
[bookmark: _Hlk142560335][bookmark: _Hlk142556736][bookmark: _Hlk142560367]In the evaluation of NR-NTN user plane latency, FDD band and HARQ disabling are assumed. The propagation delay is calculated based on LEO satellite orbit altitude of 600km. For evaluation purpose, 79° elevation angle for both gNB and UE are assumed, which would be observed by a cell-edge UE in a hexagonal pattern with 19 spot beams. Other evaluation assumptions for NR-NTN are the same as NR. The detailed assumptions of each step with the consideration of NTN characteristics are provided in Table 1 and Table 2 for downlink and uplink, respectively.
[bookmark: _Hlk134697065]Table 1. DL user plane procedure for NR-NTN
	Step
	Component
	Notations
	Value

	1
	DL data transfer
	T1 = (tBS,tx + tFA,DL) + tDL_duration + tDL_PD + tUE,rx
	

	1.1
	BS processing delay
	tBS,tx
The time interval between the data is arrived, and packet is generated.
	Tproc,2/2, with d2,1= d2,2= d2=0. (Tproc,2 is defined in Section 6.4 of TS38.214)

	1.2
	DL Frame alignment (transmission alignment)
	tFA,DL
It includes frame alignment time, and the waiting time for next available DL slot
	TFA + Twait,
TFA is the frame alignment time within the current DL slot; 
Twait is the waiting time for next available DL slot if the current slot is not DL slot.

	1.3
	TTI for DL data packet transmission
	tDL_duration
	Length of one slot (14 OFDM symbol length).

	1.4
	One way propagation delay
	tDL_PD
	4.07ms, one way propagation delay from gNB to UE (including service and feeder links) in LEO-600 scenario, assuming 79° elevation angle for both gNB and UE.

	1.5
	UE processing delay
	tUE,rx 
The time interval between the PDSCH is received and the data is decoded;
	Tproc,1/2 with d1,1= d2=0 (Tproc,1 is defined in Section 5.3 of TS38.214). N1=the value with “No additional PDSCH DM-RS configured”. 

	2
	HARQ retransmission
	THARQ = T1 + T2
T2 = tUE,rx2 (For Step 2.1)
	ACK/NACK feedback is disabled, and blind retransmission is considered.

	2.1
	UE processing delay
	tUE,rx2 
The time interval between the data is decoded, and the retransmission of the same TB is received.
	Tproc,1/2 with d1,1= d2=0 (Tproc,1 is defined in Section 5.3 of TS38.214). N1=the value with “No additional PDSCH DM-RS configured”. 

	2.2
	Repeat DL data transfer from 1.1 to 1.5
	T1
	

	-
	Total one way user plane latency for DL
	TUP= T1 + n×THARQ
where n is the number of re-transmissions (n≥0)



Table 2. UL user plane procedure for NR-NTN
	Step
	Component
	Notations
	Value

	1
	UL data transfer
	T1 = (tUE,tx + tFA,UL) + tUL_duration + tUL_PD + tBS,rx
	

	1.1
	UE processing delay
	tUE,tx
The time interval between the data is arrived, and packet is generated; 
	Tproc,2/2, with d2,1= d2,2= d2=0. (Tproc,2 is defined in Section 6.4 of TS38.214)

	1.2
	UL Frame alignment (transmission alignment)
	tFA,UL
It includes frame alignment time, and the waiting time for next available UL slot 
	TFA + Twait,
TFA is the frame alignment time within the current UL slot, 
Twait is the waiting time for next available UL slot if the current slot is not UL slot.

	1.3
	TTI for UL data packet transmission
	tUL_duration
	Length of one slot (14 OFDM symbol length).

	1.4
	One way propagation delay
	tUL_PD
	4.07ms, one way propagation delay from UE to gNB (including service and feeder links) in LEO-600 scenario, assuming 79° elevation angle for both gNB and UE.

	1.5
	BS processing delay
	tBS,rx 
The time interval between the PUSCH is received and the data is decoded;
	Tproc,1/2 with d1,1= d2=0 (Tproc,1 is defined in Section 5.3 of TS38.214). N1=the value with “No additional PDSCH DM-RS configured”.

	2
	HARQ retransmission
	THARQ = T2 + T1
T2 = tBS,rx2 (For Step 2.1)
	Blind retransmission is considered.

	2.1
	BS processing delay
	tBS,rx2 
The time interval between the data is decoded, and the retransmission of the same TB is received.
	Tproc,1/2 with d1,1= d2=0 (Tproc,1 is defined in Section 5.3 of TS38.214). N1=the value with “No additional PDSCH DM-RS configured”.

	2.2
	Repeat UL data transfer from 1.1 to 1.5
	T1
	

	
	Total one way user plane latency for UL
	TUP= T1 + n×THARQ
where n is the number of re-transmissions (n≥0)



Proposal 1: Consider Table 1 and Table 2 for evaluation of user plane latency for NR-NTN downlink and uplink respectively.

Control plane latency for NR-NTN
According to the guidance in Report ITU-R M.2514, control plane latency refers to the transition time from a most “battery efficient” state (e.g. Idle state) to the start of continuous data transfer (e.g. Active state). Control plane latency should be equal to or less than 40 ms.
Control plane latency is evaluated from RRC_INACTIVE state to RRC_CONNECTED state. As agreed in RAN2 meeting #122, 2-step RACH procedure should be considered. Figure 2 provides an example control plane flow for NR-NTN 2-step RACH.



Fig 2. Control plane procedure
In the evaluation of NR-NTN control plane latency, FDD band is assumed. The propagation delay is also calculated based on LEO satellite orbit altitude of 600km. For evaluation purpose, 79° elevation angle for both gNB and UE are assumed. Other evaluation assumptions for NR-NTN are the same as NR. The detailed assumptions of each step with the consideration of NTN characteristics are provided in Table 3.
Table 3. Assumption of C-plane procedure for NR-NTN
	Step
	Description
	CP Latency for UL data transfer 

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

	2
	Transmission of RACH Preamble and Msg A PUSCH from UE to gNB
	(1) Length of the preamble according to the PRACH format as specified in [6  38.211]; 
(2) N symbols gap between preamble and Msg A PUSCH (N=2);
(3) Length of one slot (14 OFDM symbol length) for PUSCH transmission of RRC Resume Request;
(4) 4.07ms one way propagation delay from UE to gNB (including service and feeder links) in LEO-600 scenario, assuming 79° elevation angle for both gNB and UE.

	3
	Preamble detection and Msg A PUSCH decoding and processing in gNB
	(1) Tproc,2 (assuming d2,1=0) for preamble detection; 
(2) 3ms processing delay in gNB (L2 and RRC) for Msg A PUSCH decoding.

	4
	Transmission of RA response from gNB to UE
	(1) Length of one slot (14 OFDM symbol length) include PDCCH and PDSCH;
(2) 4.07ms one way propagation delay from gNB to UE (including service and feeder links) in LEO-600 scenario, assuming 79° elevation angle for both gNB and UE.

	5
	UE Processing Delay (decoding of RA response and RRC Resume including grant reception)
	(1) NT,1+0.5 ms for decoding of RA response;
(2) 7ms processing delay in UE of RRC Resume including grant reception

	6
	Transmission of RRC Resume Complete and UP data 
	0



Proposal 2: Consider Table 3 for evaluation of control plane latency for NR-NTN.

Conclusion
In this contribution, we provide our considerations on the self-evaluation methodologies of user plane latency and control plane latency for NR-NTN. The following proposals are made.
Proposal 1: Consider Table 1 and Table 2 for evaluation of user plane latency for NR-NTN downlink and uplink respectively.
Proposal 2: Consider Table 3 for evaluation of control plane latency for NR-NTN.
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