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1. Introduction
In last meeting, the agreements on RRM core requirements for NR NTN enhancement were listed in WF [1]. There are still some unresolved maintenance issues. In this contribution, we provide our point of views.
In addition, RAN2 sent the LS to RAN1/4 [2], request RAN1/4 to check the agreement from RAN2, we will give our analysis.
	For satellite switch with resync procedure, the configuration of ssb-TimeOffset is introduced in SIB19 to indicate the time offset between the SSB from source and target satellite at the uplink time synchronization reference point. 
In RAN2#125bis meeting, RAN2 is considering adopting the gNB as the reference point of ssb-TimeOffset. RAN2 would like to check with RAN4 and RAN1 whether this would be acceptable.
ACTION: 	RAN2 respectfully asks RAN4 and RAN1 to take the above into consideration and come back if any issues are determined.


2. [bookmark: _Hlk70326378][bookmark: OLE_LINK2][bookmark: OLE_LINK1]Discussion
[bookmark: _Hlk147849822]Issue 4-1: TN to NTN cell reselection
In RAN4#110 meeting, RAN4 agreed that Timer-based measurement triggering parts not applicable for cell reselection from TN to NTN [3]. 
Considering of Rel-17 Location-based cell re-selection measurement criterion, UE will initiate the measurement when the distance between UE and serving referenceLocation minus distance margin is larger than distanceThresh. However, based on our knowledge, TN serving cell doesn’t support to configure the referencelocation and distancethresh. Therefore, the location-based measurement triggering is not applicable for cell re-selection from TN to NTN, neither.
Proposal 1: The location-based measurement triggering is not applicable for cell re-selection from TN to NTN.
Currently, the TN to NTN cell re-selection core requirements are not captured in the spec. In RAN4#110, it is agreed that the IDLE mode TN-to-NTN cell reselection requirements will be implemented in a new subclause under clause 4.2, while how to implement the impact to the TN-to-TN requirement under this scenario is still FFS.
In our understanding, it is important to guarantee that the legacy TN to TN cell re-selection requirements will not be impacted by TN to NTN cell re-selection requirements. Therefore, we think an applicability rule can be defined under the new subclause, that TN to NTN cell re-selection requirements are only applicable when the UE is NTN capable and NTN neighbor cell(s) has been configured for measurements.
Proposal 2: Define an applicability rule for the new subclause for TN to NTN cell reselection requirements, that the requirements are only applicable when the UE is NTN capable and NTN neighbor cell(s) has been configured for measurements.

LS on reference point for SSB-TimeOffset
Currently in the TS38.331, the ssb-TimeOffset is defined at the uplink time synchronization reference point.
ssb-TimeOffset
Indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference point. It is given in number of subframes.
In RAN2#125bis, RAN2 considered adopting the gNB as the reference point of ssb-TimeOffset and would like to check with RAN4 and RAN1 whether this would be acceptable. We copy the contents of LS for information
	1	Overall description
For satellite switch with resync procedure, the configuration of ssb-TimeOffset is introduced in SIB19 to indicate the time offset between the SSB from source and target satellite at the uplink time synchronization reference point. 
In RAN2#125bis meeting, RAN2 is considering adopting the gNB as the reference point of ssb-TimeOffset. RAN2 would like to check with RAN4 and RAN1 whether this would be acceptable.
2	Actions
To RAN4, RAN1:
ACTION: 	RAN2 respectfully asks RAN4 and RAN1 to take the above into consideration and come back if any issues are determined.




In satellite switch with resync scenario, UE will handle the target satellite SSB tracking autonomously itself based on the provided SSB-timeOffset and the propagation delay difference between service cell and target cell. The propagation delay is counted from the SSB-TimeOffset reference point to UE for each cell. 
If we follow the current definition, that set the SSB-TimeOffset reference point at the uplink time synchronization reference point, then from the perspective of UE, the target SSB tracking is performed by using SSB-timeOffset, and the PDD. Specifically, the PDD consists of two parts, one is the service link PDD which can be calculated by satellite ephemeris information and UE location, the other is the PDD between UL RP and satellite which can be derived by ta-common configuration. From the perspective of network, it is responsible to broadcast the accurate SSB-TimeOffset, which given in number of subframes. 
If we change the ssb-TimeOffset reference point definition to gNB, then from the perspective of UE, the target SSB tracking is performed by using SSB-timeOffset, and the PDD’. Specifically, the PDD’ consists of two parts, one is the service link PDD can be calculated by satellite ephemeris information and UE location, the other is the feeder link PDD which can be calculated by TA common configuration and kmac. From the perspective of network, it is responsible to broadcast the accurate kmac_serving - kmac_target, which given in number of slots. 

In R17, RAN1 agreed that the UL RP localization is not specified and left to the implementation. The parameter of Kmac could be larger than the actual propagation delay between the gNB and the uplink synchronization reference point. For SSB-TimeOffset reference point at UL RP, this may lead to the error between SSB-TimeOffset_actual = Tx_SSB-TimeOffset + (kmac_serving_actual - kmac_target_actual）and SSB-TimeOffset_configured, due to the large granularity of SSB-TimeOffset.  For SSB-TimeOffset reference point at gNB, this may lead to the error between the ‘kmac_serving_actual - kmac_target_actual’ and the ‘kmac_serving_configured - kmac_target_configured’, due to the large granularity of kmac. However, network could also avoid such error by set UL RP properly. For example, let kmac_serving_actual - kmac_target_actual = 0. Moreover, if using UL RP as the reference point for SSB-TimeOffset, when (kmac_serving_actual - kmac_target_actual） is not in the granularity of subframe, network could adjust the Tx_SSB-TimeOffset to make the SSB-TimeOffset_actual in unit of subframe.
Based on the analysis above, we think both gNB and UL RP can be used as the reference point of SSB-TimeOffset. However, we don’t see any further motivation and advantage to change the reference point of SSB-TimeOffset from UL RP to gNB. In fact, when the reference point of SSB-TimeOffset is on UL RP, we see more flexibility for gNB implementation to guarantee UE could acquire accurate SSB Offset from UE side.
Observation 1: No issue is identified when gNB used as the reference point of ssb-TimeOffset.
Observation 2: No issue is identified when UL reference point used as the reference point of ssb-TimeOffset as well.
[bookmark: _GoBack]Observation 3: No strong motivation is identified for changing the the reference point of ssb-TimeOffset from the UL RP to gNB.
Proposal 3: Check whether exists strong motivation of this ssb-TimeOffset reference point changing. If no, we prefer to keep the current spec as it is, which leaves more space for NW implementation. 

3. Conclusion
Based on the discussion above, the following observations and proposals are concluded. 
Proposal 1: The location-based measurement triggering is not applicable for cell re-selection from TN to NTN.
Proposal 2: Define an applicability rule for the new subclause for TN to NTN cell reselection requirements, that the requirements are only applicable when the UE is NTN capable and NTN neighbor cell(s) has been configured for measurements.
Observation 1: No issue is identified when gNB used as the reference point of ssb-TimeOffset.
Observation 2: No issue is identified when UL reference point used as the reference point of ssb-TimeOffset as well.
Observation 3: No strong motivation is identified which changing the the reference point of ssb-TimeOffset from the UL RP to gNB.
Proposal 3: Check whether exists strong motivation of this ssb-TimeOffset reference point changing. If no, we prefer to keep the current spec as it is, which leaves more space for NW implementation. 
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