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Abstract of the contribution: This paper address mobility management when the UE is in RRC_CONNECTED from an SA2 perspective and refer to RAN work when relevant.
1. Discussion

The connected mode mobility has been clearly identified in multiple key issues. Both key issues 1 & 2 clearly identfy the mobility management on a wider scope for two different situation. 
Regarding the mobility management when the UE is in RRC_CONNECTED state  and involving an NTN RAN, three main mobility situations may occur :

-
(1) Intra-NTN-access, where the UE stays in the same NTN RAN

-
(2) Inter-NTN-access where the UE moves between different NTN RAN (e.g. between GEO and LEO)

-
(3) Inter-access, where the UE moves between an NTN RAN and a terrestrial RAN

About (2) when the EU is moving from a LEO-based NTN RAN to a GEO-based NTN RAN there will be a significant increase in delay. Moreover when considering the situation  (3) we can also easily conclude that any handover involving a terrestrial RAN and a NTN RAN will lead to a significant change in delay betweeb
Existing procedures may support such mobility involving NTN RAN, but the very specific aspects of NTN RAN may require handover procedures adjustment. Many aspect are studied on the RAN side [1] [2]. It is proposed to identify the impact on the CN and the specific item that need to be adjusted to properly handle connected mode mobility when an NTN RAN is involved.
2. Proposed changes

***** Start of changes *****
6.x.1
Description

For the intra-NTN-access (1) RRC_CONNECTED state mobility management the CN is not involved, NTN RAN related aspect are explored in RAN WG. No impact on SA2 has been identified. 
For the Inter-NTN-access RRC_CONNECTED state mobility management involve the CN, posssibly with QoS/5QI continuity issues. Handover procedures need to be investigated to narrow down the impact of having a different RAT type for  NTN-RAT (The new RAT type is brought by soltution #2). 
6.x.2
Procedures
Handovers procedure are described in clause 4.9 in TS23.502 :

-
Inter NG-RAN (2) & (3) is described in clause 4.9.1.2 (Xn based) and 4.9.1.3 (N2 based), given the nature of NTN RAN the inter-RAN handover involing NTN access are likely to be mostly N2 based. However for certain particular situation (LEO constellation) inter NTN (2) handover may occur over Xn. Thus both option remain open.
-
Intra NG-RAN (1) is not described in 23.502 as it a RAN issue
The following key aspect have been identified :

-
The difference in delay between two RAN involing one or two NTN RAN.
-
The Impact of having an additional RAT type (NTN-NR) on existing handover procedure
-
QoS continuity problem, handled in solution #2

6.x.3
Impacts on existing nodes and functionality
RRC_CONNECTED state mobility management impacts the following function :

- 
AMF should be able to tolerate significant latency (up to 650ms for GEO satellite) for message exchanged on the N2 reference point
-
SMF should be aware of the RAT type, especially when moving to an higher latency RAN
6.x.4
Solution Evaluation
Advantages:

· Overall existing handover procedure may work with NTN RAN, pending large delay and large delay variation for messages exchanged over the N2 reference point (FFS in a dedicated paper)
· Based on the new RAT type introduced by the solution #2 it could allow the AMF and SMF to get the access type during the handover decision making

Drawback:
· This does not bring a solution to distinguish different NTN RAN with very different latencies (LEO vs. GEO) thus additional solution may be required to properly handle certain handover especially from a QoS standpoint.
***** End of changes *****
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