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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
In the approved Work Plan [1], we have the following plan for RAN4#98-e meeting:
	
25 January-5 February 2021, RAN4#98-e, e-meeting
· Agree on use cases & scenarios
· Target Agreement on the exemplary band.
· Further discuss and align on NTN architecture and NTN components description
· Initial discussion on coexistence study scenarios to be considered and related simulations assumptions.




In this contribution, we would like to discuss the availability to NTN system design of the GW position, given the context of alignment on NTN architecture and NTN components description.
The question of the reference point was decided to be decided by RAN1 in approved WF from RAN4#97-e:
	
· Select and define NTN use cases and scenarios. Please also refer to [97e][312] NTN_Solutions.
· Explanation: NTN use cases and scenarios to be selected and further defined in accordance with RAN4 RF session.
· No concern raised so far
· Wait for the Reference Point (RP) to be defined by RAN1.
· No concern raised so far




However it is still feasible for RAN4 to do analysis and forward information to RAN1.
2	GW position
The reference point for time and frequency, marked [image: ], in the figures below, can be placed either at the gNB or the satellite. This is shown in Figures 1 and 2 below. At the reference point for time and frequency, we have only nominal UL frequencies and nominal UL to DL slot delay to consider. 
[image: ]
Figure 1: Reference point at the gNB
[image: ]
Figure 2: Reference point at the Satellite
The satellite is decided in WID [2], to be a transparent “bent pipe”:
The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles:
…
· Transparent payload is assumed

In the TR [3] Transparent payload is defined as:
Transparent payload: payload that changes the frequency carrier of the uplink RF signal, filters and amplifies it before transmitting it on the downlink 
This is important since this means that the satellite will neither alter the UL to DL slot delay nor compensate for any dynamical Doppler shift due to satellite orbit.
If the reference point is placed at the gNB, as in Figure 1, then the gNB would experience only nominal, or at least close to nominal UL frequency and nominal UL to DL slot delay to consider. This would simplify the standardization given the existing rel-16 baseline in 3GPP assumes that the reference point is placed at gNB and greatly increase the possibilities to reuse existing gNB RF and BB SW and HW.
If the reference point is placed at the satellite as in Figure 2, then the gNB would have to handle not only the time varying UL to DL slot delay (12 ms (LEO) to 135 ms (GEO)), but also time varying Doppler on the Feeder link 
(from -20 kHz to +20 kHz Doppler during 500 seconds for LEO orbit).
Observation 1: If the reference point is placed at the gNB, then the gNB would experience only nominal, or at least close to nominal UL frequency and nominal UL to DL slot delay to consider. 
Observation 2: If the reference point is placed at the gNB then standardization would be simplified, since this is the existing rel-16 baseline in 3GPP and greatly increase the possibilities to reuse existing gNB RF and BB SW and HW.
However, if the reference point is at the gNB, then the UE needs to compensate UL Doppler and delay for both the satellite and gNB receiver, then the UE needs to know GW location (sensitive info), or, (depending on final solution chosen) the Feeder link variable delay and Doppler shift has to be signaled to UE (so UE can compensate). 
These solutions have very different characteristics. The GW location is a constant tuple of latitude and longitude, while the Feeder link variable delay and Doppler shift has to be updated quite frequently, since we can have dRTT/dt of 65 µs/s and a change from -20 kHz to +20 kHz Doppler during 500 seconds. This is much harder, since it will consume signaling capacity and be sensitive to reporting delay.
Observation 2: Forwarding a constant GW position to is simple and has to be done one only once per connection, whilst Feeder link variable delay and Doppler shift has to be updated quite frequently.
Proposal 1: Sent information LS to RAN1 with RAN4 implications for different reference points.
An draft LS can be found in attachment.
4	Summary
Observation 1: If the reference point is placed at the gNB, then the gNB would experience only nominal, or at least close to nominal UL frequency and nominal UL to DL slot delay to consider. 
Observation 2: If the reference point is placed at the gNB then standardization would be simplified, since this is the existing rel-16 baseline in 3GPP and greatly increase the possibilities to reuse existing gNB RF and BB SW and HW.
Proposal 1: Sent information LS to RAN1 with RAN4 implications for different reference points.
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Appendix:
Title:	[draft] LS for information regarding selection of reference point
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-17
Work Item:	NR_NTN_solutions

Source:	TSG RAN WG4
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]To:	TSG RAN WG1
Cc:	TSG RAN WG2

Contact person:	Magnus Larsson
E-mail Address: 	magnus dot k dot larsson at ericsson dot com 

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	
1	Overall description
In RAN4 Way Forward [1] it was decided to let the Reference Point (RP) to be defined by RAN1. At the reference point for time and frequency, we have only nominal UL frequencies and nominal UL to DL slot delay to consider. Figure 1 has the reference point at the gNB and Figure 2 has the reference point at the satellite.
[image: ]    [image: ]
     Figure 1: Reference point at the gNB 					   Figure 2: Reference point at the Satellite
RAN4 would like to make the following observations:
1. If the reference point is placed at the gNB, as in Figure 1, then the gNB would experience only nominal, or at least close to nominal UL frequency and nominal UL to DL slot delay to consider. 
2. If the reference point is placed at the satellite as in Figure 2, then the gNB would have to handle not only the time varying UL to DL slot delay (12 ms (LEO) to 135 ms (GEO)), but also time varying Doppler on the Feeder link (from -20 kHz to +20 kHz Doppler during 500 seconds for LEO orbit).
3. If the reference point is placed at the gNB then standardization would be simplified, since this is the existing rel-16 baseline in 3GPP and greatly increase the possibilities to reuse existing gNB RF and BB SW and HW.
4. If the reference point is at the gNB, then the UE needs to compensate UL Doppler and delay for both the satellite and gNB receiver, then the UE needs to know GW location, or, (depending on solution chosen) the Feeder link variable delay and Doppler shift has to be signaled to UE (so UE can compensate). 
5. Feeder link variable delay and Doppler shift has to be updated quite frequently, since we can have dRTT/dt of 65 µs/s and a change from -20 kHz to +20 kHz Doppler during 500 seconds (LEO).
6. Forwarding a constant GW position to is simple and has to be done one only once per connection, whilst Feeder link variable delay and Doppler shift has to be updated quite frequently.
[1]	R4-2017350, WF on NR NTN RRM requirements, THALES
2	Actions
To RAN WG2 group.
ACTION: 	RAN WG4 kindly asks RAN WG1 to take the information above into account.
3	Dates of next TSG RAN WG 4 meetings
TSG WG4 Meeting #98-bis-e	      12-20 April, 2021	                      	Online
TSG WG4 Meeting #99-e			19-27 May, 2021						Online
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