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1. Introduction 
In [1], a new SID was approved on IMT-2020 satellite radio interface evaluation. RAN1 is tasked with providing evaluations for different performance requirements. In RAN2#121bis meeting, following agreement was made.

· RAN2 will wait for progress in RAN1 (and potentially input from RAN1) before starting any work on this

In this document, we provide further details on some items that RAN2 can start work.
2. Discussion 
In [1], following scope is defined for the IMT-2020 satellite evaluation.
	Detailed objectives of this study item include:
a) Complete all required submission templates as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc]

b) Provide self-evaluation results against technical performance requirements for eMBB-s as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
· Peak data rate
· Peak spectral efficiency
· User experienced data rate
· 5th percentile user spectral efficiency
· Average spectral efficiency
· Area traffic capacity
· Latency, including user plane latency and control plane latency
· Energy efficiency, including both network and device
· Mobility
· Mobility interruption time
	
c) Provide self-evaluation results against technical performance requirements for mMTC-s as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
· Connection density

d) Provide self-evaluation results against technical performance requirements for HRC-s as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
· Reliability

e) Provide self-evaluation results for other requirements (including bandwidth) as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2, RAN4]

IoT NTN will at least target self-evaluation against bullets c) and e) technical requirements, and NR NTN will target self-evaluation against all technical requirements (in bullets b) to e)).




In [2], RAN1 has made some progress on the RAN2 scope for these evaluations, for example, UP/CP latency, energy efficiency and mobility interruption may need to be evaluated by RAN2. Though it is not clear on energy efficiency evaluation, at least RAN2 can start working on UP/CP latency and analytical analysis of mobility interruption. 
[bookmark: _Toc134696536][bookmark: _Toc134723100][bookmark: _Toc134723106]RAN2 can start working on evaluation of some items identified as in RAN2 scope such as UP/CP latency and analytical analysis of mobility interruption.
In addition, the expectation is that items in bullet (b), e.g., latency, energy efficiency and mobility interruption are mainly evaluated for NR NTN. In [3, TR 37.910], the IMT 2020 evaluation also targeted only the NR and LTE (not eMTC/NB-IoT) for latency, energy efficiency and mobility interruption evaluation. We think for IMT 2020 satellite, RAN2 can also focus on NR NTN for latency, energy efficiency and mobility interruption evaluation.
[bookmark: _Toc134695534][bookmark: _Toc134696537][bookmark: _Toc134723101][bookmark: _Toc134723107]As done in TR 37.910 for IMT 2020 evaluation, RAN2 should focus on NR NTN for bullet (b) e.g., latency, energy efficiency and mobility interruption evaluation.
Control/user plane latency
In TR 37.910 [3], Control plane latency was previously evaluated from RRC_INACTIVE state to RRC_CONNECTED state for Rel-15 NR. Compared to Rel-15 NR, the satellite communication adds additional latency due to UE to gNB RTT. 
We propose table 5.7.2.1-1 in TR 37.910 to be used as baseline for control plane latency evaluation for NR NTN as shown below in Table 1.
Table 1 An example of CP latency evaluation for NR NTN
	Step
	Description
	CP Latency for UL data transfer 
[ms]

	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 [38.211] 

	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).

	4a
	Additional propagation delay between PRACH preamble transmission to RAR reception
	UE-gNB RTT 

	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 Resume Request
	Ts (the length of 1 slot / non-slot)
NOTE: the length of 1 slot or 1 non-slot is equal to PUSCH allocation length.

	7
	Processing delay in gNB (L2 and RRC)
	3

	8
	Transmission of RRC Resume
	Ts (the length of 1 slot / non-slot)

	8a
	Additional propagation delay between RRC Resume Request transmission to reception of RRC Resume
	UE-gNB RTT 

	9
	Processing delay in UE of RRC Resume including grant reception
	7

	10
	Transmission of RRC Resume Complete and UP data 
	0

	Notes:
1. For LEO at 600km with transparent NTN payload, the UE-gNB RTT is equal to 19.526ms assuming satellite to UE elevation angle of 90° and satellite to gateway elevation angle of 5° [4, TR 38.811].




Proposal 1 [bookmark: _Toc134476893][bookmark: _Toc134477948][bookmark: _Toc134478796][bookmark: _Toc134479969][bookmark: _Toc134480025][bookmark: _Toc134534110][bookmark: _Toc134625898][bookmark: _Toc134695535][bookmark: _Toc134696455][bookmark: _Toc134696538][bookmark: _Toc134723102][bookmark: _Toc134723108]The evaluation provided in Table 5.7.2.1-1 in TR 37.910 for control plane latency with additional latency of 2xUE-gNB RTT is used as baseline for CP latency evaluation for NR NTN.
Similarly for user plane latency evaluation, the evaluation provided in Table 5.7.1.1.1-1 in TR 37.910 for DL user plane procedure for NR can be used as baseline with the addition of UE-gNB RTT time. The total one way user plane latency for DL can be 
TUP= (T1+UE-gNB RTT/2) + n×(THARQ + UE-gNB RTT), where n is the number of re-transmissions (n≥0).
Similarly, the uplink procedure using a grant free transmission evaluated in Table 5.7.1.1.2-1 in TR 37.910 for UL user plane procedure for NR can be used as baseline with the addition of UE-gNB RTT time.
Proposal 2 [bookmark: _Toc134476894][bookmark: _Toc134477949][bookmark: _Toc134478798][bookmark: _Toc134479971][bookmark: _Toc134480027][bookmark: _Toc134534112][bookmark: _Toc134625900][bookmark: _Toc134695536][bookmark: _Toc134696456][bookmark: _Toc134696539][bookmark: _Toc114999151][bookmark: _Toc115170589][bookmark: _Toc115186211][bookmark: _Toc115266664][bookmark: _Toc115340375][bookmark: _Toc115366780][bookmark: _Toc115366875][bookmark: _Toc115369758][bookmark: _Toc117977179][bookmark: _Toc117977347][bookmark: _Toc118393112][bookmark: _Toc118394796][bookmark: _Toc118394825][bookmark: _Toc127186641][bookmark: _Toc127186686][bookmark: _Toc127454091][bookmark: _Toc127470319][bookmark: _Toc127470322][bookmark: _Toc131082413][bookmark: _Toc131347034][bookmark: _Toc131347767][bookmark: _Toc131347796][bookmark: _Toc131698736][bookmark: _Toc131698744][bookmark: _Toc134378405][bookmark: _Toc134723103][bookmark: _Toc134723109]The evaluation provided in Table 5.7.1.1.1-1 in TR 37.910 for DL user plane procedure with addition of UE-gNB RTT is used as baseline for UP latency evaluation in DL.
Proposal 3 [bookmark: _Toc134476895][bookmark: _Toc134477950][bookmark: _Toc134478799][bookmark: _Toc134479972][bookmark: _Toc134480028][bookmark: _Toc134534113][bookmark: _Toc134625901][bookmark: _Toc134695537][bookmark: _Toc134696457][bookmark: _Toc134696540][bookmark: _Toc134723104][bookmark: _Toc134723110]The uplink procedure using a grant free transmission evaluated in Table 5.7.1.1.2-1 in TR 37.910 for UL user plane procedure with addition of UE-gNB RTT is used as baseline for UP latency evaluation in UL.
Mobility interruption time
As defined in Report ITU-R M.2410, mobility interruption time is the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during mobility transitions.
A satellite may be operating with multiple beams associated with the same cell or different cells. For shortest interruption supported by the system, beam-based mobility can be considered within the same cell and same satellite with the same feeder link. As evaluated in TR 37.910 for beam mobility, the 0ms mobility interruption time can be achieved by NR NTN for this scenario as DL/UL data transmission is kept during the beam switching period.
The beam-based mobility defined in NR system is not excluded in NR NTN system, therefore, we think, from RAN2 perspective, beam mobility can be used as a scenario for the mobility interruption time evaluation.
Proposal 4 [bookmark: _Toc134476896][bookmark: _Toc134477951][bookmark: _Toc134478800][bookmark: _Toc134479973][bookmark: _Toc134480029][bookmark: _Toc134534114][bookmark: _Toc134625902][bookmark: _Toc134695538][bookmark: _Toc134696458][bookmark: _Toc134696541][bookmark: _Toc134723105][bookmark: _Toc134723111]Beam-based mobility can be used as a scenario for mobility interruption time evaluation in NR NTN.
3. Conclusion
Following observations and proposals are made.

Observation 1.	RAN2 can start working on evaluation of some items identified as in RAN2 scope such as UP/CP latency and analytical analysis of mobility interruption.
Observation 2.	As done in TR 37.910 for IMT 2020 evaluation, RAN2 should focus on NR NTN for bullet (b) e.g., latency, energy efficiency and mobility interruption evaluation.
Proposal 1	The evaluation provided in Table 5.7.2.1-1 in TR 37.910 for control plane latency with additional latency of 2xUE-gNB RTT is used as baseline for CP latency evaluation for NR NTN.
Proposal 2	The evaluation provided in Table 5.7.1.1.1-1 in TR 37.910 for DL user plane procedure with addition of UE-gNB RTT is used as baseline for UP latency evaluation in DL.
Proposal 3	The uplink procedure using a grant free transmission evaluated in Table 5.7.1.1.2-1 in TR 37.910 for UL user plane procedure with addition of UE-gNB RTT is used as baseline for UP latency evaluation in UL.
Proposal 4	Beam-based mobility can be used as a scenario for mobility interruption time evaluation in NR NTN.
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