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1. Overall Description:
RAN2 discussed the NTN Self Evaluation topic and made the following agreeements.
Agreements from RAN2#122:
1. RAN2 will perform the evaluations of user plane latency, control plane latency, and mobility interruption time.
1. Evaluate the control plane latency from RRC_INACTIVE to RRC_CONNECTED.
1. Evaluate the control plane latency based on the 2-step RACH.
1. For user plane latency evaluation, HARQ disabling should be assumed.
1. Evaluate the mobility interruption in beam mobility
1. Confirm 0ms mobility interruption time is achieved by NR in beam mobility
1. For RTD we consider the same scenario as considered by RAN1


Agreements from RAN2#123:
1. At the moment, RAN2 assumes the best-case scenario even though RAN2 understands that it might not be a common scenario in some cases. Additional scenarios can be considered during the self evaluation work
2. RAN2 assumes that both UE and gNB are located at the satellite’s nadir, i.e., elevation angles are 90 degrees, for the calculation of round trip delay (RTD).
3. Given the assumptions of Proposal 1, feeder and service link delays are included in the propagation delay computation (RTD).
4. For the mobility interruption evaluation, RAN2 assumes that for now it is sufficient to consider beam-based mobility in NTN.
5. From RAN2 perspective, satellite on-board delay can be considered negligible.
6. RAN2 assumes the CP procedure defined in Figure 1 as the baseline for the CP evaluation.
7. For the best-case scenario, RAN2 assumes a lossless scenario (p=0) for the User plane evaluation / RAN2 will not consider retransmissions.
8.	RAN2 assumes the following for the evaluation of CP and UP latency:
	-	NR FDD
	-	Only NTN bands are considered (n255, n256).
	-	UE capabilities 1 & 2
	-	Resource type mapping A &B
	-	SCS 15 kHz for the baseline scenario. FFS other supported scenarios (e.g., 30 kHz).

Furthermore, RAN2 evaluated the control plane latency and the user plane latency. The assumed control plane/user plane procedure and the latency components corresponding to each step of the procedure are given in the Annex for reference.
RAN2 would like to ask RAN1 to check the tables and send feedback if issues are found.

2. Actions
To RAN1
ACTION: 	RAN2 respectfully asks RAN1 to check the tables in the Annex and provide feedback.

3. Date of Next TSG-RAN WG2 Meeting:
TSG RAN WG2 Meeting #124	November 13 – November 17, 2023	Chicago, US
TSG RAN WG2 Meeting #125	February 26 – March 1, 2024	             Athens, GR







4. Annex:

Table 1 Analysis of control plane latency in NR NTN
	Step
	Description
	CP latency for UL data transfer 

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

	2.1
	Transmission of MsgA
	

	2.1.1
	Transmission of RACH Preamble
	Length of the preamble according to the PRACH format

	2.1.2
	Transmission interval
	Length of the interval between PRACH and PUSCH transmissions

	2.1.3
	Transmission of PUSCH payload (RRCResumeRequest)
	Ts (the length of 1 slot / non-slot)

	2.2
	Propagation delay UE -> BS
	RTD/2

	3
	MsgA detection and processing delay in gNB (preamble, L2, RRC)
	3 ms

	4
	Transmission of MsgB
	

	4.1
	Transmission of MsgB (RA response and RRCResume)
	Ts (the length of 1 slot / non-slot)

	4.2
	Propagation delay BS -> UE
	RTD/2

	5
	Processing delay in UE of RRC Resume including RA response
	7 ms 

	6
	Transmission of RRC Resume Complete and data 
	0

	Notes:
1.	For step 1, the procedure for transition from a most “battery efficient” state has yet not begun, hence this step is not relevant for the latency of the procedure which is illustrated by a '0' in the above.
2.	For step 2.1.1, the length of the preamble associated with the PRACH format is specified in TS 38.211 [6].
3. 	For step 2.1.2, the length of the interval between the transmission of PRACH and PUSCH is specified in TS 38.213.
4. 	For step 3, the processing delay in gNB (preamble, L2 and RRC) has been reduced to 3 ms. The delays due to inside-gNB or inter-gNB communication are not included in Step 3. Such delays may exist depending on deployment but are not within the scope of this evaluation.
5.	For step 5 for UL data transfer, the processing delay in the UE (L2 and RRC) is considered, i.e., from reception of RRC Connection Resume including the RA response to the reception of UL grant. The transmission of UL grant by gNB and processing delay in the UE (processing of UL grant and preparing for UL tx) are also considered. The RRCConnectionResume message only includes MAC and PHY configuration. No DRX, SPS, or MIMO re-configuration will be triggered by this message. Further, the UL grant for transmission of RRC Connection Resume Complete and the data is transmitted over common search space with DCI format 0.
6.	For step 6, the beginning of this subframe is considered to be "the start of continuous data transfer", hence this step is not relevant for the latency of the procedure which is illustrated by a '0' in the above.





Table 2  Analysis of DL user plane latency in NR NTN
	ID
	Component
	Notations
	Value

	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=0. (Tproc,2 is defined in Section 6.4 of TS38.214) (NOTE1)

	1.2
	DL frame alignment (transmission alignment)
	tFA,DL
The time interval between packet generation and the next Tx opportunity.
	TFA
TFA is the frame alignment time within the current DL slot.

	1.3
	TTI for DL data packet transmission
	tDL_duration
	Length of one slot (14 OFDM symbol length) or non-slot (4/7 OFDM symbol length), depending on slot or non-slot selected in evaluation.

	1.4
	One-way propagation time BS -> satellite -> UE
	tprop
	RTD/2

	1.5
	UE processing delay
	tUE,tx
The time interval between PDSCH reception and decoding of the data.
	Tproc,1/2 (Tproc,1 is defined in Section 5.3 of TS38.214), d1,1=0

	Note:
1. The value is used for evaluation only; gNB processing delay may vary depending on implementation.






Table 3  Analysis of UL user plane latency in NR NTN
	ID
	Component
	Notations
	Value

	1.1
	UE processing delay
	tUE,tx
The time interval between data arrival and packet generation.
	Tproc,2/2, with d2,1 = d2,2 = 0. 
Tproc,2 is defined in Section 6.4 of TS 38.214.

	1.2
	UL frame alignment (transmission alignment)
	tFA,UL
The time interval between packet generation and the next Tx opportunity.
	TFA
Length of one slot, since TFA is bounded by the slot duration.

	1.3
	TTI for UL data packet transmission
	tUL_duration
	Length of one slot (14 OFDM symbol length) or non-slot (4/7 OFDM symbol length), depending on slot or non-slot selected in evaluation.

	1.4
	One-way propagation time UE -> satellite -> BS
	tprop
	RTD/2

	1.5
	BS processing delay
	tBS,rx 
The time interval between PUSCH reception and decoding of the data.
	Tproc,1/2, with d1,1 = 0. 
Tproc,1 is defined in Section 5.3 of TS 38.214. (Note 1)

	Note:
1. The value is used for evaluation only; gNB processing delay may vary depending on implementation.






