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1	Introduction
At RAN2#117 (or shortly afterwards, during the post-meeting e-mail thread), the NR NTN Rel-17 has been declared complete. This is also reflected in the work item status report submitted in [1] to RAN#95. This paper attempts to resolve the remaining open issues in the completed Rel-17 NTN work.
2	Discussion
2.1	CHO Recovery for NTN
The following has been agreed and discussed at RAN2#117 [2]:
	2.	If the CHO is not executed at T2 (timer associated with this candidate CHO cell) the UE continues to operate in the source cell and evaluates other CHO execution conditions (if configured).
Proposal 5-5: Discuss further what happens with the CHO configuration after T2 expiry (i.e. UE releases the configuration or maintains the configuration for potential failure recovery). Discuss if the UE can use also the CHO configuration for which T2 has expired.
· Continue online (in week2 CB session) 
· VC suggests to attempt the following proposal: "The UE can also use the CHO configuration for which T2 has expired, e.g. when the CHO execution was triggered before T2 and subsequent CHO Recovery is done after T2"
· Nokia thinks this is aligned to legacy behaviour.
· Come back online in the final CB session on Thursday
· Come back in the next meeting



It was commonly agreeable at RAN2#117 that the NTN UE shall be allowed to use CHO Recovery procedure (as defined in Rel-16 CHO). In this procedure, the UE is allowed to access the selected cell using CHO configuration, if selected cell was a CHO candidate. No CHO condition checking is performed in such CHO Recovery process. As CHO is supported for NTN, it would be straightforward to take advantage of CHO Recovery also for NTN UEs.
Observation 1: NTN UEs support CHO, so it is straightforward to allow CHO Recovery when RLF/HOF occurs.
That implies the UE may encounter a failure even before time T2 or before distance-based CHO execution happens and be allowed to use CHO configurations for recovery. In our view this is aligned with the legacy behavior. That is why at RAN2#117 we have supported what is outlined in the box above: “The UE can also use the CHO configuration for which T2 has expired, e.g. when the CHO execution was triggered before T2 and subsequent CHO Recovery is done after T2”.
Observation 2: The UE may trigger CHO before T2 and fail or experience RLF just before T2. In such circumstances, it shall be allowed to use CHO configurations during recovery. 
It seems to be more desirable to attempt recovery via CHO than to re-establish the link entirely upon RLF/HOF, even slightly after time T2. That is why we think the scenario above is acceptable, as the CHO candidate still needs to be chosen in the process of cell selection (as per legacy CHO Recovery).  
Proposal 1: If the UE does not successfully execute CHO until T2, until distance-based condition is met or if the UE encounters RLF/HOF before T2, but was configured for CHO Recovery, the UE keeps the CHO configurations beyond T2 and attempts CHO Recovery. 
2.2 Using delta configuration for neighbour’s ephemeris
This topic has been briefly discussed at RAN2#117, but postponed to next meeting and claimed to require RAN1 feedback. The following can be found in the meeting minutes [2]:
	[7/11] Proposal 7: Support delta configuration of neighbour cell ephemeris information based on the ephemeris information of the serving cell.
· Mediatek thinks this is an unnecessary optimization
· Oppo does not know whether this is feasible or not and suggests to wait for RAN1.
· Continue online
· Re-discuss this after RAN1 feedback. 



The support for enabling such signalling was not minor, although there were some concerns and questions raised. However, when considering the cells from the same satellite or even orbit, a lot of parameters may be possibly shared between cells, Thus, it appears to be suboptimal to always provide these using full configuration for each cell separately. 
Observation 3: Ephemeris parameters for the cells from the same satellite, orbit or constellation may be largely the same. Using delta configuration can reduce the number of bits.
The ephemeris has been included in NTN-Config information element (IE), to be broadcast in SIB-19 see [3]. Among the others, it comprises the EphemerisInfo-r17 which includes orbital and PVT parameters. Many neighbour satellites can share the same orbital parameters, so there might be an indication – either in SIB-19 or in SIB3 (for intra-frequency neighbours) or in SIB4 (for inter-frequency neighbours) that orbital parameters are the same as for the serving cell (i.e. signalled in SIB-NTN via Orbital-r17).
Proposal 2: The satellites and neighbour cells which may reuse at least a sub-set of the orbital parameters from EphemerisInfo-r17 of the serving cell are indicated in SIB3 (for intra-frequency neighbours) or SIB4 (for inter-frequency neighbours).
The associated signalling may look as follows:
IntraFreqNeighCellInfo-v1700:: =          SEQUENCE {
	reuseServingCellEphemeris:: =	SEQUENCE {
		physCellID 				PhysCellId,
		satelliteIndex			INTEGER (1..maxNumSatellites)
	}
}
It may be further specified which parameters can be reused and which shall be signalled individually.
2.3 UE location information reporting
Regarding the never-ending topic of ‘coarse UE location reporting’, the following has been decided at RAN2#117 [2]:
	Agreements:
1.	Send a new LS to SA3 indicating that if NTN specific User Consent for sending fine UE location information (full GNSS coordinates) will not be available in Rel-17, RAN2 will consider the solution where, upon network request, after AS security/connected mode is established, a UE can report its coarse UE location information (coarse GNSS coordinates) to the NG-RAN, with a possible reported value referring to "no coarse GNSS location available" (which the UE can set if it cannot/does not want to provide its coarse GNSS coordinates); and asking SA3 to come back to RAN2 if they have any concerns."



The final LS has been sent in [4]. The biggest concerns during the RAN2#117 meeting were on the user consent that, according to some companies, shall still be given, even if UE location reporting occurs in CONNECTED mode (i.e. when AS security is established) and the UE reports coarse location, not the full location information.
Observation 4: As per RAN2#117 discussion user consent needs to be given also for coarse location reporting in RRC_CONNECTED mode. 
So far we have not received any SA3 LS regarding NR NTN, which will resolve RAN2 doubts. However, there is an LS for LTE/IoT, where the following is indicated [5]: After NAS security is established, no security concerns seen in sharing coarse grained location such as CGI is provided in the ULI to the MME. That does not address our concerns as it relates to ULI and the entire LS is for NTN IoT.
Observation 5: SA3 LS in S3-220543 does not seem to be relevant to resolve RAN2 concerns regarding Rel-17 NTN.
Nevertheless, another question remains - what ‘coarse location’ actually is. During the past discussions, it was understood as “X most Significant Bits of GNSS coordinates with accuracy around 2km level”. In one of our previous TDocs [6] we have analysed how many bits would be needed to represent such accuracy. If the representation relies on longitude/latitude then to express the location within the circumference (equator) of the Earth, approximately with 2 km accuracy, one would need around 14 bits for the longitude. That is a worst-case scenario as the closer the UE gets to the poles, the lower would be the required number of bits. 12 bits would allow achieving ~10 km accuracy, which may be acceptable in many cases (coarse location reporting). 
Proposal 3: For coarse UE location reporting use 12 – 14 bits to represent the longitude with the accuracy between 2 and 10 km (Equator case). 
3	Conclusion
This documents has made the following observations and proposals:
Observation 1: NTN UEs support CHO, so it is straightforward to allow CHO Recovery when RLF/HOF occurs.
Observation 2: The UE may trigger CHO before T2 and fail or experience RLF just before T2. In such circumstances, it shall be allowed to use CHO configurations during recovery. 
Proposal 1: If the UE does not successfully execute CHO until T2, until distance-based condition is met or if the UE encounters RLF/HOF before T2, but was configured for CHO Recovery, the UE keeps the CHO configurations beyond T2 and attempts CHO Recovery. 
Observation 3: Ephemeris parameters for the cells from the same satellite, orbit or constellation may be largely the same. Using delta configuration can reduce the number of bits.
Proposal 2: The satellites and neighbour cells which may reuse at least a sub-set of the orbital parameters from EphemerisInfo-r17 of the serving cell are indicated in SIB3 (for intra-frequency neighbours) or SIB4 (for inter-frequency neighbours).
Observation 4: As per RAN2#117 discussion user consent needs to be given also for coarse location reporting in RRC_CONNECTED mode. 
Observation 5: SA3 LS in S3-220543 does not seem to be relevant to resolve RAN2 concerns regarding Rel-17 NTN.
Proposal 3: For coarse UE location reporting use 12 – 14 bits to represent the longitude with the accuracy between 2 and 10 km (Equator case). 
References
[1] [bookmark: _Ref100825595][bookmark: _Ref100587137]RP-220855 Status report for WI: NR NTN (Non-Terrestrial Networks), RAN #95e, March 2022
[2] [bookmark: _Ref100826006]R2-2203512 Report from Break-out session on R17 NTN, REDCAP and CE 3GPP TSG-RAN WG2 Meeting #117 Online, Feb 21st - Mar 3rd, 2022
[3] [bookmark: _Ref100834852]3GPP Technical Specification 38.331, version 17.0.0, April 2022
[4] [bookmark: _Ref100839445]R2-2204113 LS on UE location in connected mode in NTN 3GPP TSG-RAN WG2 Meeting #117 Online, Feb 21st - Mar 3rd, 2022
[5] [bookmark: _Ref100840783]S3-220543 LS from SA3 on coarse location
[6] [bookmark: _Ref100842208]R2-2110614 Final views on location aspects for Rel-17 NTN 3GPP TSG-RAN WG2 Meeting #116 Electronic Elbonia, 1 – 12 of November 2021



