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In [1, RP-230736], a new SID was approved on self-evaluation towards the IMT-2020 submission of the 3GPP Satellite radio interface technology.

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)).

This study shall start with evaluating features that are supported by Rel-17 NTN (NR NTN + IoT NTN), as relevant for the above aspects.

According to the original work plan [4] at RAN2#122, RAN2 to start discussion on evaluation assumptions for RAN2 related performance requirements, e.g. latency and mobility interruption time.
The following agreements have been adopted during RAN2#122 and RAN2#123 meetings:

RAN2#122 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. For user plane latency evaluation, HARQ disabling should be assumed.
5. Evaluate the mobility interruption in beam mobility
6. Confirm 0 ms mobility interruption time is achieved by NR in beam mobility
7. For RTD we consider the same scenario as considered by RAN1

RAN2#123 Agreements:
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).

Latency 
For both control and user planes, the space segment introduces latency due to the propagation and satellite processing delays.

Propagation delay

The distances between the satellite and the UE (i.e. the Service link distance) and between the satellite and the gateway (i.e. the feeder link) are hundreds or thousands kilometers according to the scenario (LEO, MEO or GEO) and the geometry. At the speed of light, the two links introduces several milliseconds of one-way delay, which is several times the TTI length (usually considered as propagation delay in terrestrial networks).

LEO 600 km with 90 degree elevation angle for the UE (service link) and for the Gateway (feeder link) is assumed as baseline scenario. These elevation angle minimize the distance from the ground to the satellite. For that scenario, the propagation Round-Time Delay (RTD) is equal to:

TRTDprop = 2 (TFL,UL + TFL,DL) + 2 (TSL,UL + TSL,DL)
Where:
TFL,UL : UL feeder link propagation delay, inversely, TFL,DL for DL with TFL,UL= TFL,DL
TSL,UL: UL feeder link propagation delay, inversely, TSL,DL for DL with TSL,UL = TSL,DL

t = d / cpath
Where:
t: the propagation delay in function of distance d and the average speed of light on the path cpath with cpath ≈ c in the atmosphere and near space environment.
In the scenario mentioned above, d = 600 km for both service and feeder links, therefore, t= TFL,UL= TFL,DL= TSL,UL= TSL,DL=2 ms.

Proposal 1:	The propagation delay (RTD) due to service and feeder links is 8 ms for both control and user plane in the LEO-600 scenario (corresponding to 90° elevation angle).


Larger latency impacts on 5G NR Satellite Radio Interface

The ITU-R M.254 [3] suggests to provide indication that the Satellite Radio Interface is able to support larger latencies, e.g. up to 650 ms, and may operate with a range of relevant satellite orbits. RAN2 should provide some indications that radio protocols (MAC, RLC, PDCP) and timers are adapted to large latencies for ensuring services in wide range of situation. For that, RAN2 to analyse impacts of worst case orbit configuration on radio protocols and timers.

Proposal 2: 	RAN2 to confirm the 5G NR Satellite Radio Interface may operate on larger latency, e.g. up to 650 ms, w.r.t. radio protocols (MAC, RLC, PDCP).

Conclusion
In this contribution we made the following observations and proposals:

Proposal 1:	The propagation delay (RTD) due to service and feeder links is 8 ms for both control and user plane in the LEO-600 scenario (corresponding to 90° elevation angle)
[bookmark: _GoBack]
Proposal 2: 	RAN2 to confirm the 5G NR Satellite Radio Interface may operate on larger latency, e.g. up to 650 ms, w.r.t. radio protocols (MAC, RLC, PDCP).
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