[bookmark: _Hlk41145946]3GPP TSG-RAN WG4 Meeting # 106      		R4-2300773
Athens, GR, Feb 27 - Mar 03, 2023

Agenda Item:	6.1.4
[bookmark: _Hlk41145958]Source: 	CMCC
[bookmark: _Hlk41145953][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Title: 			 Discussion on RRM maintenance issue for NTN core requirements
Document for:	Discussion
1. Introduction
In RAN4#105 meeting, the remaining maintenance issues for NTN core requirements were discussed. The WF has been approved in [1]. In this contribution, we provide our views on additional delay issue of HO and CHO requirement based on RAN2’s progress.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Background
[bookmark: _Hlk70326378]For the HO and CHO additional delay issue, RAN4 have following discussions and agreements in the last meeting. 
	Issue 7: Additional delay and Requirement Applicability in HO and CHO due to uncertainty of Target cell’s epoch time
Agreement:
· Wait for RAN2 conclusion and the following options can be further discussed as part of maintenance.
· Option 1:
· No need to consider the additional delay introduced in the HO/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.
· Option 2:
· Latency and Interruption requirements in HO and CHO shall be extended. FFS on the details.
· FFS on delay requirement for blind HO/CHO case if target satellite ephemeris information and epoch timing is only provided to UE via HO command.


In RAN2#120 meeting, the epoch time and validity timer issues were discussed, following agreements had been achieved [2], [3]:
	[bookmark: _Hlk117764863]Agreements (from offline 102):
	T430
	Start or restart from the subframe indicated by epochTime upon reception of SIB19, or upon reception of RRCReconfiguration message including reconfigurationWithSync, or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync
	Stop T430, if it is running, for the source cell upon reception of RRCReconfiguration message including reconfigurationWithSync, or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Perform the actions as specified in 5.2.2.6.


epochTime
Indicate the epoch time for the NTN assistance information. When explicitly provided through SIB, or through dedicated signaling, The epochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. For serving cell, the sfn indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the sfn indicates the SFN nearest to the frame where the message indicating the epochTime is receivedDenoted by f0 the frame where the message indicating the epochTime is received and by f1 the frame containing the DL sub-frame defining the epochTime. For serving cell, the UE considers f1 to be f0 if the indicated SFN equals the SFN of f0, or the next frame with the indicated SFN if the indicated SFN differs from the SFN of f0. For neighbor cell, the UE considers f1 to be the frame, with the indicated SFN, that is nearest to f0. The reference point for epoch time of the serving satellite NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point. If this field is absent, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time from of the serving satellite ephemeriscell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell., and For the target cell, the UE considers the target cell epoch time, indicated by the SFN and sub-frame number in this field, to be the target cell frame nearest to the target cell frame in which the message indicating the epoch time is received.  This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.
[bookmark: _Toc115428439]Agreed CR R2-2213028
5.2.2.6	T430 expiry
The UE shall:
1>	if T430 for serving cell expires and 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;
2>	upon successful acquisition of SIB19:
3>	inform lower layers when UL synchronisation is obtained;
NOTE:	The exact time when UL synchronisation is obtained (after SIB19 is acquired) is left to UE implementation, which can be from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.


3. Discussion
Based on our understanding on RAN2’s latest agreement, when the subframe indicated by epochTime is later than PRACH transmission, whether a waiting time is needed or not for obtaining UL synchronization depends on UE implementation.
From RAN4 minimum requirement perspective, we should take the worst case into account. When the subframe indicated by epochTime is later than PRACH transmission, the additional waiting time is needed.
As for how to capture this additional waiting time, we think there are two possible ways:
1. Add a TEU in Tinterrupt, TEU is the epoch time uncertainty in obtaining the UL synchronization, which is up to the subframe indicated by epochTime.
Tinterrupt = Tsearch + max(TIU , TEU)+ Tprocessing  + T∆ + Tmargin ms
2. Give a general description to clarify that the requirement will be extended if UE could not obtain the UL synchronization before the PRACH transmission.
Both ways can work, we are fine with either.
Proposal 1: When epoch time is later than PRACH transmission, the additional waiting time should be taken into consideration.
Observation 1: There are two possible ways to capture this additional waiting time:
1. Add a TEU in Tinterrupt, TEU is the epoch time uncertainty in obtaining the UL synchronization, which is up to the subframe indicated by epochTime.
Tinterrupt = Tsearch + max(TIU , TEU)+ Tprocessing  + T∆ + Tmargin ms
2. Give a general description to clarify that the requirement will be extended if UE could not obtain the UL synchronization before the PRACH transmission.
4. Conclusion
Based on the discussion above, the following and proposals are concluded. 
Proposal 1: When epoch time is later than PRACH transmission, the additional waiting time should be taken into consideration.
Observation 1: There are two possible ways to capture this additional waiting time:
1. Add a TEU in Tinterrupt, TEU is the epoch time uncertainty in obtaining the UL synchronization, which is up to the subframe indicated by epochTime.
Tinterrupt = Tsearch + max(TIU , TEU)+ Tprocessing  + T∆ + Tmargin ms
2. Give a general description to clarify that the requirement will be extended if UE could not obtain the UL synchronization before the PRACH transmission.
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