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Abstract: This paper proposes to remove an Editor’s Note in clause 6.4.3 (Impacts on existing nodes and functionality) for Solution 6 (Solution #4 for Key Issue #7: Support of UP path switch between SAT RAN and TER RAN).
Introduction
Solution #4 brings up one candidate solution candidate for how UP path switch / multi-connectivity between SAT RAN and TER RAN. This solution does no identify any modification on the existing 3GPP nodes or elements. It is therefore proposed to remove the corresponding Editor’s Note.
Proposal
It is proposed to modify clause  6.4 as follows: 
***** The first change *****
6.4
Solution #4: Support of UP path switch between SAT RAN and TER RAN

6.4.1
Description

This is a candidate solution for Key Issue #7 - "Multi connectivity with satellite access".

As terrestrial network may have poor coverage in some areas, 5G system may also provide satellite access in those areas to promise service availability, especially for some real time services, e.g. IMS voice/video. Therefore, for a UE in the poor terrestrial network coverage, it shall be possible to simultaneously establish multi-connectivity with the 5G network via satellite access and terrestrial access to serve some real time services, so that the user data transmission can be switched from terrestrial access to satellite access if necessary.

NOTE 1:
This solution is not applied to the case where satellite access and terrestrial access are provided by same RAN.

No matter whether the satellite access and the terrestrial access are provided by same PLMN or different PLMNs, the UE can establish a multi-access PDU session to have multi-connectivity with the 5G network as described in TS 23.501 [6].
NOTE 2:
The MA-PDU session defined in TS 23.501 [6] is to be extended to support UP connections being established over terrestrial access network and satellite access network.

While data transmission is on-going over the UP connection of a MA-PDU session, the UE or the network can activate another UP connection over another RAN under the following conditions:

-
Loss of coverage of terrestrial access;

-
Notification from RAN; or

-
SMF decision.
6.4.2
Procedures

When a UE is accessing 5GC via SAT RAN and TER RAN, the UE may establish a MAPDU session as described in TS 23.501 [6]. However, at same time, the UE may only activate one UP connection for data transmission. Therefore, while the data transmission via terrestrial access is on-going, if the radio coverage of terrestrial access becomes poor or even being lost, the UE or network can activate the PDU session over satellite access, and then switch the data traffic.

6.4.2.1
Activating a MA-PDU session for path switching

The following figure 6.4.2.1-1 shows the procedure of activating the MA PDU session over different access.
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Figure 6.4.2.1-1: Activating a MA-PDU session for path switching
1.
A UE established  a MA PDU session in SAT RAN and Terrestrial RAN respectively. Some time later, the UE moves into an area with poor terrestrial network coverage, which makes the data transmission via terrestrial RAN not applicable or not available. As the result, the terrestrial RAN may notify UE and/or SMF that the QoS requirements on data transmission cannot be met, or release the AN resources for the UE due to radio link failure.

NOTE:
Step 1 is based on existing mechanisms.

2a.
In the case of RAN notification to UE, the UE determines whether to activate PDU session over satellite RAN. If yes, the UE initiates Service Request procedure via satellite RAN to activate the PDU session over satellite RAN. Once the PDU session over satellite access is activated, the SMF switches the data transmission path and the steps 2b-4 are not executed.

2b.
In the case of notification control or AN release, the SMF will be aware of the failure of data transmission via terrestrial RAN, then the SMF can request the UPF to release the N3 UP connection of the PDU session over terrestrial RAN and prepare to activate the PDU session over satellite RAN.

3.
The SMF sends N2 SM info containing UL CN tunnel info for satellite access to the AMF. In the case that SAT RAN and Terrestrial RAN are served by same AMF, the SMF shall also include a RAT type in the Namf_Communication_N1N2MessageTransfer message to indicate the AMF to send the N2 SM info to the corresponding RAN.

4.
The AMF receives the UL CN tunnel for satellite access and initiates Network Initiated Service Request procedure over satellite RAN. Once the PDU session over satellite access is activated, the SMF switches the data transmission path.
6.4.3
Impacts on existing nodes and functionality

For this solution, no impacts are identified on existing nodes and functional elements.
***** end of change *****
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