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Introduction
In RAN#83, the detailed scope of the SID in [1] has been approved.
	Approved in RAN#83
Targeted usage-scenarios with satellite access are pedestrian, stationary in building, on board vehicle, high speed train or airplanes. Stationary in building, on board vehicle, high speed train or airplanes usage-scenarios may require a relay UE. The priority of the Rel-16 study will be on pedestrian and on-board vehicle usage-scenarios.
The possible reference scenarios and architecture options for non-terrestrial networks will be identified and described. However, the scope of the release 16 study item will be limited to key issues and solutions associated with transparent GEO satellite and LEO based non-terrestrial access network (moving beam on earth). The IAB feature as well as the combined operation of GEO / LEO networks for idle mode will not be considered in this study during release 16.
Physical layer
Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed [RAN1]: 
· [bookmark: _Hlk4658709]Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.
Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]
Note: PRACH impact on 4 step RACH procedure is considered. Identification of any specific requirements related to 2 step RACH (compared to 4 step RACH) is also considered after some progress on the WID “2 step RACH” if necessary [RAN1 and 2].


In this contribution, we address issues on CSI feedback of physical layer control procedures.
Discussion
In Rel-15, CSI report may consist of Channel Quality Indicator (CQI), Precoding Matrix Indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI) and/or L1-RSRP. Among them, PMI may require hundreds of bits as part of CSI payload in a case that Type II codebook is configured. Besides, the usage for SSBRI and CRI is unclear, regarding UE may not receive multiple beams/spot beams in NTN.
[bookmark: _Toc4750892]CSI payload in Rel-15 may up to hundreds of bits.
[bookmark: _Toc4750893]The usage for SSBRI and CRI is unclear, regarding UE may not receive multiple beams.
For progress in NTN, a good summary table of target performances per usage scenarios is provided in the latest TP to TR 38.321. According to the table, pedestrian usage may have only 60 kbps of experience data rate for uplink transmission. Simply regarding CSI payload, support of full functions of CSI feedback in Rel-15 is not practical, at least for the case of pedestrian usage in NTN. 
[bookmark: _Toc4750894]Support of full functions of CSI report in Rel-15 for NTN may not be feasible.
Based on above observations, we then propose
[bookmark: _Toc4750886]Study mandatory CSI features for NTN.
Conclusion
In this contribution, we have the following observations and proposals.
Observation 1	CSI payload in Rel-15 may up to hundreds of bits.
Observation 2	The usage for SSBRI and CRI is unclear, regarding UE may not receive multiple beams.
Observation 3	Support of full functions of CSI report in Rel-15 for NTN may not be feasible.
Based on the above observations, we then have the following proposals.
Proposal 1	Study mandatory CSI features for NTN.
Reference
RP-190710, Study on solutions for NR to support non-terrestrial networks (NTN), Thales, Mar. 2019.
Appendix
From the latest CR to TR 38.321 after RAN1#96, this table includes performance values that may be used.
Table B.2-1: Non-Terrestrial network target performances per usage scenarios
	Usage scenarios
	Experience data rate (note 1)
	Overall UE density per km2
	Activity factor (note 2)
	Max UE speed
	Environment
	 
Targeted UE characteristics
 
	Sources

	
	Downlink
	[bookmark: _Hlk4745257]Uplink
	
	
	
	
	
	

	[bookmark: _Hlk4744972]Pedestrian
	2 Mbps
	60 kbps
	10
	1,50%
	3 km/h
	Extreme rural
	Handheld (omni directional antenna)
	Data rate => see 7.10.1 "extreme coverage performance" in TR 38.913.

	
	
	
	
	
	
	
	
	UE density => 10% of rural macro in TS 22.261

	
	
	
	
	
	
	
	
	activity factor: see table 6.1.6-1 "extreme rural" in TR 38.913

	Vehicular connectivity
	50 Mbps
	25 Mbps
	400
	50%
	250 km/h
	Along roads in low pop density areas
	Vehicular mounted (directive antenna)
	TS 22.261 for data rate and activity factor, UE density => 10% of High-speed vehicle in TS 22.261

	Stationary
	50 Mbps
	25 Mbps
	10 (5 end-user devices per stationary UE)
	100%
	0km/h
	Extreme rural
	Building mounted (directive antenna)
	Data rate =>assuming per user 50/25 Mbps data rate and 20% activity factor

	Airplanes connectivity
	360 Mbps
	180 Mbps
	120 users per airplane
	100%
	1 000 km/h
	Open area
	Airplane mounted (directive antenna)
	Data rate =>assuming per user 15/7.5 Mbps data rate and 20% activity factor (See TS 22.261)
nber of users per airplane: average aircraft size

	High speed train connectivity
	240 Mbps
	120 Mbps
	80 users per carriage
	100%
	500 km/h
	Along rail-tracks
	Train mounted device (directive antenna)
	Data rate => assuming per user 15/7.5 Mbps data rate and, 20% activity factor (corresponding to the airplane passenger traffic profile in TS 22.261)
nber of users per carriage: 80 (1000 passengers per train and 12 carriages per train)

	NB-IoT connectivity (Note 3)
	2 kbps
	10 kbps
	400
	1,00%
	0 km/h
	Extreme rural
	IoT (omni directional antenna)
	Device density => R2-1901404
Data rate and activity factor => derived from TR 45.820 annex E.2 "Traffic models for Cellular IoT”

	NOTE 1: As defined in TR 38.913, the User experienced data rate for non-full buffer traffic corresponds to 5%-percentile (5%) of the user throughput. User throughput (during active time) is defined as the size of a burst divided by the time between the arrival of the first packet of a burst and the reception of the last packet of the burst. In satellite access context, it corresponds to the data rate that can be provided to a UE at the edge of a beam at min elevation. The Peak Data rate corresponds to the data rate that can be provided to a UE at beam centre and at nadir.
NOTE 2: the activity factor corresponds to the percentage value of the amount of simultaneous active UEs to the total number of UEs where active means the UEs are exchanging data with the network. It is defined in 3GPP TS 22.261
NOTE 3: This does not preclude the definition of performance parameters for other usage scenarios in future stages such as NB-IoT (provided for information) or "middle tier IoT connectivity"



