3GPP TSG-RAN3 Meeting #101
R3-184940 
Gothenburg, SE, Aug 20 – 24, 2018
Title: 
Discussion on Mobility of Non Terrestrial Network
Source: 
Huawei
Agenda item:
20.2.4
Document for:
Discussion
1   Introduction
A new RAN3 SI on “solutions evaluation for NR to support Non Terrestrial Network” was approved at the RAN plenary meeting #80. In this contribution, based on the architecture discussion in [1], we discuss the mobility issues we need to focus in non-terrestrial networks.
2   Discussion
· NGEO satellite mobility
The satellite may in Geostationary Earth orbit (GEO) or Non-GEO (NGEO), i.e., Low Earth Orbit and Medium Earth Orbit. The satellite at GEO is earth fixed, such that it at a fixed position in the sky to ground observers. However, the NGEO satellite is motion over earth, such that it change its position over time in the sky to ground observers. 

As discussed in [1], the satellite with on-board processing shall hold a gNB/DU and a Mobile-Termination (MT), and there is a NTN-donor node on the earth. The NTN-donor also holds a gNB/DU to support MT held in satellite. Since the NGEO satellite is motion over earth, it may change its serving NTN-donor node. Thus, how to support the NGEO satellite to change its serving NTN-donor node should be considered, i.e., the NGEO satellite mobility issue. Regarding to this issue, the following issues could be consider:

· Which type of NGEO satellite mobility shall be adopted? For example, two options can be considered. The first option is the NGEO satellite invokes detach procedure toward the source NTN-donor node first and then invokes attach procedure toward the target NTN-donor node. The second option is the NGEO satellite appears as an UE against the NTN-donor node and performs the handover procedure (modification may be needed) to change the NTN-donor node.
· The mechanism for NTN-donor node change decision. For example, which node decides to change the donor node – the satellite or the donor node? Which information is used to make the donor node change decision?

Proposal 1: How to support the NGEO satellite to change its serving NTN donor node should be considered.
· NTN Terminal Mobility
There are two types of NTN Terminal mobility, i.e., intra-NTN mobility and inter-NTN mobility. For NTN mobility, there are two scenarios, i.e., the source NTN and the target NTN share the same NTN-donor node, and the source NTN and the target NTN belong to different NTN-donor nodes (the target could also be legacy node). On the other hand, two options can be applied to support the NTN mobility. The first option is the source NTN invokes the handover preparation procedure toward the target NTN directly. The second option is the source NTN invokes the handover preparation procedure toward the target NTN assisted by the NTN-donor node ala S1 HO at border of a pool. Thus, the following issues could be considered:
· Which option shall be adopted for NTN mobility, i.e., a single option for all scenarios or different options for different scenarios?

· If a single option for all scenarios is agreed, which option shall be adopted?

Another issue is NGEO satellites needs to be considered, the NGEO may move rapidly with respect to any given UE location, such that the handover procedure needs to be executed quickly otherwise the UE may not make use the target beam and/or satellite resources efficiently. Hence, how to achieve quick handover needs to be considered, e.g., conditional handover procedure as discussed in RAN2 in R15.
Proposal 2: How to support the NTN terminal mobility shall be considered, e.g., the mechanism to perform (fast) handover procedure in NTN.  
As specified in the terrestrial network, to track the idle UE, AMF configures a registration area (RA) to UE during the registration procedure (i.e., attach procedure and TAU procedure). If UE moves out of the configured RA, the UE will perform RA update toward AMF to inform its location change. However, as described in [2], there is no one-to-one correspondence between moving beams and fixed tracking areas (TA) or registration areas (RA) on the ground in NGEO satellite access network, which makes difficulties for AMF to tracking an idle UE. It is straightforward that it is better to reuse the existing specification (with some enhancement). Hence, whether the NTN can reuse the tracking mechanism defined in terrestrial network with some enhancement shall be considered.
Proposal 3: Whether the NTN can reuse the tracking mechanism defined in terrestrial network with some enhancement shall be considered. 

3   Conclusion
In this contribution, we discussed the mobility issue in non-terrestrial networks, and we have the following proposals:
Proposal 1: How to support the NGEO satellite to change its serving NTN donor node should be considered.
Proposal 2: How to support the NTN terminal mobility shall be considered, e.g., the mechanism to perform (fast) handover procedure in NTN.
Proposal 3: Whether the NTN can reuse the tracking mechanism defined in terrestrial network with some enhancement shall be considered. 
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