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1. Introduction 
In the RAN2#114e meeting [1], there were some discussions on CHO aspects and service continuity and the following agreements have been made:
	Agreements:
1.     Support CHO location trigger as the distance between UE and a reference location which may be configured as the serving cell reference location or the candidate target cell reference location. FFS if combination can be allowed.
2.     The reference location for the event description is defined as cell center.
3.     For CHO, joint configuration of location and RSRP as well as time and RSRP triggers are supported.
4.     For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS
5.     CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.
6.     Same CHO trigger conditions and RRM events can be used within NTN and NTN-TN mobility provided these are supported by the UE. NTN-TN means both “from NTN to TN (hand-in)” and “from NTN to TN (hand-in) and from TN to NTN (hand-out)". FFS for enhancements.




In this contribution, we discuss issues on NTN-TN service continuity and provide our views on it.
2. Discussion 
NTN-TN service continuity is important not only for the proliferation and enhancement of NTN service, but also for effectively supplementing some coverage of TN service. There are remote locations which are the most challenging areas for engineering, e.g., deploy fibre, build and maintain the sites, etc. and difficult to justify from a business point of view due to the low number of potential clients [2]. Therefore, we believe that seamless interoperability between NTN and TN helps both NTN business and TN business.
Considering the service continuity requirement for a 5G system with satellite access in TS 22.261 [3], we can assume that 5G terrestrial access network and 5G satellite access networks owned by the same operator or owned by 2 different operators having an agreement. Typical integration scenarios for NTN and TN are included in TR 23.737 [4] which has reference satellite integration scenarios and architectural assumptions. The first scenario is satellite and terrestrial access networks within a PLMN. In this scenario, separate N2 instances connected single core network are handling separate access type nodes as shown in Fig 1. The second scenario is PLMN with shared satellite access. In this scenario, a satellite access network is shared between multiple core networks in a 5G Multi-Operator Core Network (MOCN) sharing architecture as shown in Fig 2. The last scenario is roaming and mobility between satellite only PLMN and terrestrial only PLMN. In this scenario, separate N2 instances with each core network are handling separate access type nodes as shown in Fig 3. In these scenarios, Xn interfaces between NTN gNB and TN gNB are not included.
Observation 1: Xn interfaces between NTN gNB and TN gNB are not included in typical NTN-TN integration scenarios.
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 Figure 1: Satellite and terrestrial 3GPP access networks within a PLMN - architecture (left) and coverage (right)
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 Figure 2: Multi Operator Core Network sharing architecture with satellite radio access network architecture (left) and coverage (right)
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Figure 3: Roaming and mobility between satellite and terrestrial PLMNs - architecture (left) and coverage (right)

 
In practice, we also think it is difficult to have the Xn interface between an NTN gNB providing a wide coverage and all adjacent TN gNB providing a relatively small coverage. So, we think NG based handover should be considered for NTN and TN service continuity.
Proposal 1: NG based handover should be considered for NTN and TN service continuity.
Many intra-NTN mobility issues are captured in TR 38.821 [5] and CHO is agreed to be used for intra-NTN mobility in previous RAN2 meetings. However, according to TS 38.300 [6], CHO is not supported for NG based handover. CHO may be useful not only for within NTN mobility but also for NTN-TN mobility. So, we think NG based CHO should be considered for NTN and TN.
Proposal 2: NG based CHO should be considered for NTN and TN service continuity.
Considering the NTN-TN service continuity, UE power consumption is another important issue. Handheld device support is assumed in Rel-17 NTN WI [7]. In the RAN2#114e meeting [1], there was an agreement “At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbor cells.” which may reduce power consumption for idle mode UE. Minimizing the number of UE measurements can reduce the UE power consumption. So, we think some mechanisms to control UE measurements should be considered for NTN and TN service continuity.
Proposal 3: Some mechanisms to control UE measurements should be considered for NTN and TN service continuity.
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Based on the above discussion, we provide the following observation and proposals:
Observation 1: Xn interfaces between NTN gNB and TN gNB are not included in typical NTN-TN integration scenarios.
Proposal 1: NG based handover should be considered for NTN and TN service continuity.
Proposal 2: NG based CHO should be considered for NTN and TN service continuity.
Proposal 3: Some mechanisms to control UE measurements should be considered for NTN and TN service continuity.
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