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1	Discussion
i) This paper is based on the assumption that the following document is submitted draft_S2-23xxxx FS_5GSAT_ARCH_Ph3_Key issue for WT#1_v3.1.
ii) However, if it is not submitted (or is modified) then WT#1 needs key issues that address the following points that were listed in S2-2311555:
a) S1-AP has the S1-SETUP procedure for connecting up a new eNB to the MME, but there is no S1-DISCONNECT procedure. Without such an eNB disconnection procedure, “paging on the last used cell” will add delay to mobile terminating procedures.
b) Impact on functionality relating to paging strategies.
c) What cell IDs does the UE see? E.g. does it see a stream of different cell IDs (a, b, c, d, e,…) or does the satellite system’s O&M organize things such that the UE sees alternating cell IDs (a, b, a, b..)?
d) Does the UE see a constant TAI or a changing one?
e) How are NB-IoT devices handled as they do not support handover.
f) How to make NB-IoT WUS work (as it only applies in the cell where the UE last had an RRC connection).
g) How to resolve (police and/or Value Added Services) requests for “last known cell ID” into useful information?
h) Cell ID based selection of PSAP (emergency call handling centre).
i) When the eNB on the satellite does an S1-SETUP to the MME(s), does the eNB indicate all the TACs and cells that it will handle when using that earth station, or does it do S1-MODIFICATION whenever a new cell comes in range or moves out of range of the satellite?
j) Impact on user location reporting/ presence reporting areas.
k) Impact on Public Warning System (note that CT 1 do not have a study item on this subject).
l) (Probably more for RAN 3) use of the Configuration Transfer procedure to remove inter-eNB relations.
m) Which scenarios (if any) are likely to cause spikes in signalling load on the core network?
n) In 5GS, does RRC_INACTIVE work? What impacts are there?

iii) even if it is submitted unmodified, then the key issues it lists for WT#1 need updating as highlighted below:
2 	Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-29 v0.1.0 on FS_5GSAT_ARCH_Ph3 as follows (all text is new) The highlighted, revision marked text indicates differences from draft_S2-23xxxx FS_5GSAT_ARCH_Ph3_Key issue for WT#1_v3.1.

*********** start of ALL NEW TEXT ***************
5	Key Issues
5.X	Key Issue #X: N2/S1-AP Connection Management
5.X.1	Description
Embarking RANs on-board moving MEO/LEO satellites implies much frequent disconnection and re-connection of TNL over N2/S1-AP interface of an AMF/MME.
When the satellite disconnects the feeder link toward the AMF in a PLMN, all DL signaling from the AMF to the gNB on the satellite will not be delivered successfully, but the AMF doesn’t know the failure of TNL until it detects it based on heart beat mechanism on the SCTP layer (normally, the period of heart beat on SCTP layer is 30 sec, the retransmission interval could be 1 to 60 sec), and then may still send DL signalling/message to the RAN node which has gone.
In addition, when the SCTP endpoint detects the path failure based on heart beat time out, it will close the SCTP association and delete the transmission control block. When the satellite flies back to serve the PLMN A, it has to re-establish the SCTP association via four-ways handshake. If all satellites need to re-establish the TNL toward the AMF, there will be lots of signalling towards the AMF on the ground.
Furthermore, with an MME/AMF shared between terrestrial and satellite access, the frequent alarms/counters for SCTP failures will mask/hide rare SCTP failures with terrestrial e/gNBs, leading to degraded terrestrial network performance.
Under these circumstances, this key issue shall address the following points:
-	How to manage N2/S1-AP connection efficiently, i.e., minimize the impact of frequent disconnection and re-connection of TNL over N2/S1-MME interface.

* * * * Next new section/Change * * * *
5.Y	Key Issue #Y: How does the AMF know the serving areas of RAN nodes onboard MEO/LEO satellites for paging UE
5.Y.1	Description
Embarking RANs on-board moving MEO/LEO satellites implies the serving area of a RAN node on-board consisting of dynamic TA list, no matter whether the RAN node is using earth fixed cell or moving cell. 
In order to let the AMF know which RAN node can reach the UE in idle mode, it is proposed to study:
-	How does the AMF exactly know the serving areas of RAN nodes onboard MEO/LEO satellite for paging UE?

* * * * Next new section/Change * * * *
5.Z	Key Issue #Z: The impact of dynamic delay to the NAS/NG-AP/S1-AP protocol
5.Z.1	Description
When RAN node is onboard, there is substantial differences in the interface between the RAN and the core network compared to the scenario where the RAN node is located on the ground and connected to the CN with a static and fixed configuration,
· Increased latency: With the RAN node onboard, there is increased latency as the backhuaul connection between the RAN node and CN is much longer than that of transparent mode satellite payload
· Variable delay: The delay is variabale because of the characteristics of MEO/LEO satellite orbits around the Earth and dynamic satellite backhuauling ,
In order to enable RAN node onboard, the following aspects need to be studied:
-	Identify and solve the impact of dynamic delay to the NAS/NG-AP/S1-AP protocol.

* * * * Next new section/Change * * * *
5.U	Key Issue #U: RAN mobility with regenerative-based satellite access
5.U.1	General description
Embarking RANs on-board moving satellites implies frequent change of these RANs for any given 5CN, as well as their potential interconnection through an Xn/X2 interface.
As LEO/MEO satellites coverage spans a large coverage, and can include a significant number of UEs, thus a large number of UEs could be simultaneously changed from one RAN to another one.
Under these circumstances, this key issue shall address the following points:
-	For NB IoT UEs, how to change the RAN node serving the UE?
-	How does the AMF maintain the last known cell reported from RAN node considering different satellites serving an area at different time? 
- 	how is the selection of a PSAP (emergency call handling centre) handled?
-	how are presence reporting areas (and user location information from MME to PDN GW) handled?
- 	For NB-IoT, how to make NB-IoT WUS work (as it only applies in the cell where the UE last had an RRC connection).
-	For 5GS, impacts on RRC_INACTIVE handling.

* * * * End of Change * * * *





