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Introduction
RRM requirements for NTN are discussed in RAN4#104-bis-e, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed.
· HO/CHO delay requirements
In this paper we will provide our views on remaining issues for NTN RRM.
Discussion
HO/CHO delay requirements
	Issue 7: Configuration of HO aspects for HO TC
Agreement
· Further discuss and conclude on the following in RAN4#105:
· RAN4 to decide the best way to deal with the additional delay introduced in the CHO procedure for NTN caused by the cases where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information.
· If the UE needs to re-acquire ephemeris information, the handover delay requirements and the time interruption requirements must be extended to account for that.

Issue 8: Configuration of CHO aspects for CHO TC
Agreement
· Further discuss and conclude on the following in RAN4#105:
· RAN4 to decide the best way to deal with the additional delay introduced in the CHO procedure for NTN caused by the cases where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information.
· If the UE needs to re-acquire ephemeris information, the handover delay requirements and the time interruption requirements must be extended to account for that.


The issues are firstly raised in [2] and [3] for HO and CHO. 
For HO, the claimed issue in [2] are copied below. We think at least the assumption in 1 and 2 are pending on RAN1 and RAN2 discussion. 
	1. A UE that does not have a validity timer running towards the target cell, is assumed out-of-sync and cannot perform UL transmissions. 
1. T430 (validity timer) can only be initiated at the epoch time provided in the satellite assistance information.
1. There is only one instance of the timer T430 running at the UE side – and it is associated to the serving cell. The UE is not expected to have T430 running towards the target cell.
1. Upon receiving the HO command the UE must:
3. stop the running T430 in the serving cell 
3. then start the new T430 for the target cell before performing the Random Access procedure. 


For point 1, UE needs to get synchronized to the target cell before it can perform RA towards it. In particular, here it means UE should have valid information about the ephemeris, common TA, etc. for the target cell. It is not fully clear from 38.331 if synchronization is obtained only when T430 is running.
In 38331, it is captured that upon successful acquisition of SIB19, RRC should inform lower layers that UL synchronisation is obtained. In 38.321, it is specified that if an indication of synchronization has been received from upper layers, UL transmission towards serving cell would be allowed. 
	TS 38.331
5.2.2.6	T430 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that UL synchronisation is lost;
2>	acquire SIB19 as defined in clause 5.2.2.3.2;
[bookmark: _Hlk118363558]2>	upon successful acquisition of SIB19:
3>	inform lower layers that UL synchronisation is obtained;

	[bookmark: _Toc109217537]TS 38.321
5.2a	Maintenance of UL Synchronization
The MAC entity shall:
1>	if an indication of Serving Cell uplink synchronization has been received from upper layers (see clause 5.2.2.6 of TS 38.331 [5]):
2>	allow uplink transmission on the corresponding Serving Cell.
1>	if an indication of Serving Cell uplink synchronization loss is received from upper layers:
2>	flush all HARQ buffers;
2>	not perform any uplink transmission on the corresponding Serving Cell.


Although it is clear that expiry of T430 will cause synchronization lost, but it is unclear whether obtaining UL synchronization and allowing UL transmission towards the serving cell relies on start or re-start of T430, or it can be done after acquiring SIB19. Another aspect that is not fully clear is that the current requirements in 38331 and 38321 are for serving cell, and the question is whether they apply to the HO target cell.
Observation 1: Based on current RAN2 spec, it is unclear whether obtaining UL synchronization and allowing UL transmission towards HO target cell relies on start or re-start of T430 for HO target cell.
If we assume UL synchronization is fully depending on T430, we will come to point 2 in [2]. For this one, we understand RAN2 has been discussing how to handle the epoch time. Some options have been discussed but there was no consensus in RAN2. As a result, an LS [4] was sent to RAN1. In our understanding, if backward propagation is allowed, T430 may also be started before the indicated epoch time.
Observation 2: RAN1/2 are discussing how to handle the epoch time and start or re-start of T430.
Based on above discussion, we suggest to wait for further conclusion from RAN2 before discussing whether and how to update HO and CHO requirements in RAN4 related to T430 and epoch time.
Proposal 1: Wait for further conclusion from RAN2 before discussing whether and how to update HO and CHO requirements in RAN4 related to T430 and epoch time.
One additional aspect mentioned in [3] for CHO is 
	But during the legacy Dcho the ephemeris information may no longer be valid. The UE will need to RE-ACQUIRE a new ephemeris information. 


We agree with this observation, but we are not sure if time for re-acquiring new ephemeris should be added to the CHO delay requirements. In general, the measurement and mobility requirements for NTN are defined based on the assumption that UE has valid information for the target cell. This means SIB19 of serving cell needs to broadcast information related to neighbour cells, and UE needs to acquire that information timely to make sure they are valid. 
This issue is actually not specific to CHO, e.g. L3 measurement which may last much longer than CHO delay, and UE needs to timely re-acquire SIB19 to obtain ephemeris information of neighbour cells, but no additional time is added in the measurement period. 
In HO requirements, the following applicability conditions are specified. 
	When intra-frequency or inter-frequency handover to NR SAN cell is commanded,
If the valid parameters of ephemeris information, epoch time of the ephemeris, common TA, validity timer information, DL and UL Polarization information, Koffset, and Kmac for target NR SAN cell are send to UE, 
the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Otherwise, no interruption time requirement is applied.


For CHO requirements to apply, similar conditions are needed but missing in the current requirements. The CHO target cell must be contained in the cell list of ntn-NeighCellConfigList in SIB19 broadcasted by the source cell, and the epoch time and validity timer must be configured such that information included in ntn-Config are valid during the whole CHO delay DCHO. We suggest to add similar applicability condition as HO.
Proposal 2: No additional time for re-acquiring target cell ephemeris is needed in CHO requirements, but add the following applicability condition for CHO requirements (similar as HO):
· Valid parameters of ephemeris information, epoch time of the ephemeris, common TA, validity timer information, DL and UL Polarization information, Koffset, and Kmac for target NR SAN cell are available at UE during DCHO.
Conclusions
In this paper we provided our views on remaining issues for NTN RRM.
Observation 1: Based on current RAN2 spec, it is unclear whether obtaining UL synchronization and allowing UL transmission towards HO target cell relies on start or re-start of T430 for HO target cell.
Observation 2: RAN2 are discussing how to handle the epoch time and start or re-start of T430.
Proposal 1: Wait for further conclusion from RAN2 before discussing whether and how to update HO and CHO requirements in RAN4 related to T430 and epoch time.
Proposal 2: No additional time for re-acquiring target cell ephemeris is needed in CHO requirements, but add the following applicability condition for CHO requirements (similar as HO):
· Valid parameters of ephemeris information, epoch time of the ephemeris, common TA, validity timer information, DL and UL Polarization information, Koffset, and Kmac for target NR SAN cell are available at UE during DCHO.
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