[bookmark: _Hlk37418177]3GPP TSG-RAN WG2 Meeting #124	R2-2313051
Chicago, USA, 13th – 17th of November 2023	


Agenda item:	7.7.4.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Remaining issues for IDLE and CONNECTED mode mobility in Rel-18 NTN
WID/SID:	NR_NTN_enh -Core
Document for:		Discussion and Decision
Introduction
In this paper we are trying to address all other remaining issues on NTN mobility, for both IDLE and CONNECTED. Please note, so-called Unchanged PCI mobility is handled in a separate paper [1]. 
[bookmark: _Hlk510705081]Discussion
Combining CHO and RACH-less
During RAN2#123bis the following was agreed [2]:
	· Combination of RACH-less HO with time-based CHO is supported in Rel-18 NTN for both Configured and Dynamic Grant. For the Dynamic Grant case this should be configured by the NW only when the is no risk of confusion about which beam to use (up to NW implementation). Session chair indicates that contributions on a possible threshold for the dynamic grant case can be submitted to the next meeting.



How the abovementioned threshold related to dynamic grant shall be used is a bit unclear to us. If the quality threshold is meant, then this is somewhat more obvious and justified if configured grant (CG) is to be used. Then the UE does not wait for allocations from the target but shall make UL transmissions via previously configured UL grant. For dynamic grant (DG) it is important that the UE monitors the DL channel for obtaining the grant for initial UL transmission. Of course, the quality of this channel should be good enough to ensure proper reception of the UL grant. However, the same actually applies to CG – the beam needs to be good enough to complete RACH-less CHO using previously provided CG. 
Observation 1: The issue related to beam quality for completing the RACH-less CHO is equally applicable to Configured Grant and Dynamic Grant. 
More important for DG is to ensure the UE monitors and receives the UL grant so that it can still complete the CHO within the time window [t1, t2]. The questions to be answered are: when the UE should start monitoring for the DG? Should it happen at the beginning of the CHO-related time window? Should it be done only when both CHO-related conditions are met?
Proposal 1: Target cell provides the DG so that the UE can complete the RACH-less CHO within the (t1, t2) time window. FFS when the UE starts monitoring for DG considering the CHO-related execution conditions.
The time window could be large enough for the UE to complete RACH-less CHO. In addition, the NW may retransmit the UL grant. However, we see no point in having a threshold for DG.
Proposal 2: Threshold (i.e. quality threshold) for dynamic grant in RACH-less CHO is not introduced in Rel-18 NTN.  
Location-based CHO in EMC
During RAN2#123bis the following was noted and agreed [2]:
	Proposal 2: For location-based CHO for earth-moving cells, the following information is included in CHO configuration: 
· Ephemeris and epochTime;
· referenceLocation1 is reused to indicate the reference location at epochTime for the serving cell;
· referenceLocation2 is reused to indicate the reference location at epochTime for the corresponding candidate cell.
Oppo and LG thinks we don’t need to provide information for the serving cell, as already contained in SIB19
HW thinks that Ephemeris is already provided as part of the reconfiguration, so we only need to discuss about EpochTime 
· Come back to this in the next meeting



It remains to be agreed in RAN2 what kind of information needs to be provided in CHO command (RRC Reconfiguration) in case of CHO in Earth-moving scenario. Proposal 2 quoted above is partly acceptable with respect to the reference location related parameters. As handover is a UE-specific procedure, it is justified to inform the UE about the reference location for each candidate target cell. For easy comparison, reference location for the source cell can be also included in CHO configuration.
Proposal 3: ReferenceLocation for source and for each candidate target cell is included in RRC Reconfiguration (CHO command) in EMC.
However, when it comes to ephemeris and epochTime, we do not think those IEs need to be provided via CHO-related dedicated signalling. When the UE operates in NTN cell, it is expected it has acquired SIB19 and maintains a valid version of SIB19. Thus, from this system information block it shall have at least the ephemeris for both the serving cell and its neighbours.
Proposal 4: In EMC CHO, the UE obtains the ephemeris information for both the serving. and candidate CHO cells from SIB19.
One may say it is easier if the UE obtains all in dedicated signalling. By saying ‘all’, we mean the ephemeris, epochTime and reference locations for CHO candidates. This may be also acceptable, even if not signalling-friendly (in terms of bit consumption). However, we still insist that the information for the serving cell is obtained from SIB19.
Proposal 5: Alternatively (if Proposal 4 is not pursued), the UE obtains also the ephemeris and epochTime for each candidate CHO cell from RRC Reconfiguration. The corresponding information for the serving cell is still taken from SIB19.  
On NTN neighbor cell info in TN’s SIB
During RAN2#123bis the following was discussed and agreed [2][3]:
	Proposal 1	: The information contained in NTN-Config IE is sufficient for the UE to adjust SMTCs and perform NTN neighbour cell measurement.
Proposal 2	: SIB3/4/5 or a new SIB are not considered to broadcast NTN-config in TN cells.
Proposal 3: If RAN2 decides to broadcast NTN-config in TN cells, SIB19 could be used.
[…]
· Come back in the next meeting



First of all, this scenario is not the main priority in the list of enhancements addressed in this Rel-18 WI, especially considering what has been explicitly stated in the WID [4]:
	o	Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]



Obviously, it does not mean TN-NTN enhancements are forbidden, but considering the tight schedule (i.e., RAN2#124 is the last Rel-18 meeting wherein functional changes are allowed), we shall prioritize certain objectives in this WI, especially if this is directly suggested in the WID. For example, “Unchanged PCI” mobility which still has plenty of open issues to be addressed.
Observation 2: As per Rel-18 WID, cell reselection (mobility) enhancements for NTN to TN are prioritized.
Observation 3: RAN2 has multiple other, mobility-related topics to conclude within Rel-18 timeframe.
In our previous papers [5], we tried to clarify if the UE without such assistance information on the NTN cells, can measure towards them at all. According to our understanding (and based on the feedback from our RAN4 colleagues), UE can still detect and measure NTN cells. Perhaps it could take a bit more time if the UE does not know the Doppler shift, etc. (RAN4 will determine the corresponding requirements). However, the lack of NTN information in the TN cell does not prevent the UE from measuring on the NTN carriers. 
Observation 4: NTN-capable UE while being in TN cell can measure on NTN frequencies even without NTN assistance information (such as ephemeris, common TA, etc.). 
At RAN2#123bis there was a majority view noted on using SIB19 if NTN assistance information is to be provided in TN cell. It is true there are many IEs in SIB19 which can be skipped (i.e., they are optional). However, broadcasting SIB19 in TN cell could be confusing, as SIB19 is one of the factors defining an NTN cell. Thus, in our understanding, it should not be provided in TN cell.
Observation 5: SIB19 is associated with NTN cell. Providing SIB19 in TN cell will cause confusion. 
Considering all that has been stated above, we still suggest the following:
Proposal 6: In Rel-18 NTN WI RAN2 does not pursue enhancements for TN -> NTN cell reselection.
Conclusion
The following observations and proposals are made in this document:
Observation 1: The issue related to beam quality for completing the RACH-less CHO is equally applicable to Configured Grant and Dynamic Grant. 
Proposal 1: Target cell provides the DG so that the UE can complete the RACH-less CHO within the (t1, t2) time window. FFS when the UE starts monitoring for DG considering the CHO-related execution conditions.
Proposal 2: Threshold (i.e. quality threshold) for dynamic grant in RACH-less CHO is not introduced in Rel-18 NTN.
Proposal 3: ReferenceLocation for source and for each candidate target cell is included in RRC Reconfiguration (CHO command) in EMC.
Proposal 4: In EMC CHO, the UE obtains the ephemeris information for both the serving. and candidate CHO cells from SIB19.
Proposal 5: Alternatively (if Proposal 4 is not pursued), the UE obtains also the ephemeris and epochTime for each candidate CHO cell from RRC Reconfiguration. The corresponding information for the serving cell is still taken from SIB19.  
Observation 2: As per Rel-18 WID, cell reselection (mobility) enhancements for NTN to TN are prioritized.
Observation 3: RAN2 has multiple other, mobility-related topics to conclude within Rel-18 timeframe.
Observation 4: NTN-capable UE while being in TN cell can measure on NTN frequencies even without NTN assistance information (such as ephemeris, common TA, etc.). 
Observation 5: SIB19 is associated with NTN cell. Providing SIB19 in TN cell will cause confusion. 
Proposal 6: In Rel-18 NTN WI RAN2 does not pursue enhancements for TN -> NTN cell reselection.
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