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1. Introduction 

RAN2 has received following LSs from SA2 and RAN3.
1) R2-2100067
AN-PDB and PER targets for satellite access (S2-2009225; contact: Qualcomm)
SA2
LS in
Rel-17
5GSAT_ARCH
To:RAN1, RAN2
Cc:RAN3

2) R2-2011041
Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G (R3-207062; contact: Qualcomm)
RAN3
LS in
Rel-17

NR_NTN_solutions-Core, 5GSAT_ARCH
To: SA2, RAN2
Cc: SA3-LI, SA5
In the first LS, SAs is asking expected lower bound and upper bound values for PDB and upper bound of PER when the different RAT types for satellite access is used. In the second LS, RAN2 is asking RAN2 feedback on SIB content corresponding to momentary coverage area of a satellite beam and gNB acquiring UE’s location information. Based on these LSs, following email discussion has been started.

· [AT113-e][102][NTN] Reply LSs to SA2 and RAN3 (Qualcomm)

Scope: Discuss reply LSs for R2-2100067 (AN-PDB and PER targets for satellite access) and R2-2011041 (SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G). Note: Soft/hard TAC update will be discussed separately

Initial intended outcome: rapporteur summary and, if possible, draft reply LSs

Initial deadline (for companies' feedback): Friday 2021-01-29 10:00 UTC

Initial deadline (for rapporteur's summary in R2-2102012): Monday 2021-02-01 23:00 UTC 
This document provides summary of the email discussion.

2. Discussion 

2.1 LS reply to R2-2100067 (AN-PDB and PER targets for satellite access)
SA2 Question 1: SA2 would like to ask RAN1, and RAN2 to indicate what is the expected “lower” and “higher” AN-PDB values when the different RAT types for satellite access is used?

SA2 Question 2: SA2 would like to ask RAN1, and RAN2 to indicate what is the expected upper bound of PER when the different RAT types for satellite access is used?

It may be difficult to calculate the upper bound for packet delay before the packet can be considered successfully transmitted. It depends on how many RLC and HARQ retransmissions are allowed and what is the target packet error rate. For example, as described in TR 38.821, if 4 RLC retransmissions are allowed, then maximum transmission time for a packet could be 3000ms for GEO and 150ms for LEO at 600km. 
If no retransmission is considered in the PDB, then the delay could be at least one maximum RTD (541.46 ms for GEO, 25.77 ms for LEO at 600km, 41.77 ms for LEO at 1200km) considering scheduling delay and the target PER would be different than what would be assumed when retransmission is allowed. 

For HAPS, as propagation delay is much lower than LEO, the expected PDB can be similar to those used in TN.

Disicussion point 1. Do you agree to suggest the expected lower bound PDB and/or upper bound PDB to SA2 for the different RAT types for satellite access?

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


Disicussion point 2. If answer of Discussion point 1 is “No”, please elaborate how to reply to SA2 regarding the value of the expected PDB for the different RAT types for satellite access?

	Company
	Comments

	
	

	
	

	
	


Disicussion point 3. If answer of Discussion point 1 is “Yes”, please elaborate what value to indicate to SA2 for the different RAT types for satellite access?

	Company
	Comments

	
	

	
	

	
	


The target PER may be different depending on whether the PDB considers retransmissions. However, Rapporteur thinks RAN2 is not in the position to suggest the value of the expected PER.
Disicussion point 4. Please elaborate how to respond to SA2 on the expected upper bound of PER when the different RAT types for satellite access is used?

	Company
	Comments

	
	

	
	

	
	


2.2 LS reply to R2-2011041 (SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G)

RAN3 agreed that a Cell ID as used in the User Location Information on the NG/N2 interface corresponds to a fixed geographical area, and the Tracking Area is coupled with geographical area. RAN3 has asked feedback on the following approach (a) and approach (b).

Approach a)
On Uu, SIB content corresponds to momentary coverage area of a satellite beam related to the geographically fixed areas of TAs/Cells - irrespective of whether the beam is fixed or moving.

As mentioned in [1], the SIB content, i.e., broadcast TAC and cell ID correspond to momentary coverage area of a satellite beam. The cell ID is changed as soon as the cell enters a new area. But in [2], the multiple cell IDs can be broadcast, and boundary of each cell can be provided to the UE. The UE can select the cell based on its geographical area. In [3], multiple cell IDs are broadcast and fixed association between tracking area and cell ID is used.

However, in any case, SIB content (cell identity) would need to be changed when a cell enters a new area. This contradicts with the following clarification RAN2 made in [4].
A moving radio cell covers different earth area over time and system information including Cell ID moves with the radio cell.
Disicussion point 5. Please provide comment on how to respond to the approach (a)?

	Company
	Comments

	
	

	
	

	
	


Approach b) 
The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN. This requires gNB to acquire the UE’s location information.
In this approach, RAN will construct a fixed cell identity to be provided to AMF and this cell identity may not be same as the cell identity that is being broadcast in cell. Therefore, RAN would need UE location information to create a cell identity that corresponds to a fixed geographical area.
When AS security is not enabled, i.e., when constructing the fixed cell identity, for example to be used in “User Location Information” in “INITIAL UE MESSAGE” after UE sends the Msg5, RAN may consider following information to determine the fixed geographical area.
a. Broadcast PCID/cell ID

b. Broadcast TAC

c. Satellite beam coordinates
d. Time stamp

However, there is a problem when relying only on this information. 
Problem: The size of geographical area that RAN determines for the fixed cell ID may be too large. When a satellite beam spills over multiple countries, the geographical area identified from the above-mentioned information may not correspond to the country where UE is physically located. This may bring issues like paging and incorrect charging. The UE registered in country A may access the core network of the same country A (sounds correct!) while the UE is physically located in different country B (but not correct!) if moving NTN cell covers both country A and B. This will be against the following fundamental LI requirements for NTN indicated by SA3-LI in [5].
· Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located. The enforcement needs to also include cross-border service continuity scenarios.

Disicussion point 6. Do you agree that severity of problem of cell coverage spill over multiple countries is worse than what is today for terrestrial network?

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


To reduce the severity of the problem, RAN may need additional location related information other than the above information (i.e., cell ID, TAC, beam coordinate and time stamp). For example, the UE specific TA reported by UE in MsgA/Msg5 can help RAN determine whether the UE is close to the beam center. 
Disicussion point 7. Do you agree that RAN requires additional location related information other than the broadcast cell ID, broadcast TAC, beam coordinates and time stamp to reduce the problem of satellite beam spill over multiple countries?

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


Disicussion point 8. If your answer to the discussion point 7 is “Yes”, do you agree to inform RAN3 on possible RAN2 impact of the approach (b)?

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


Disicussion point 9. Please indicate your view how to respond to approach (b) in the RAN3 reply LS? Also indicate which approach (a) or (b) is better.
	Company
	Comments

	
	

	
	

	
	


3. Conclusion

TBD..
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