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Abstract of the contribution: This paper proposes a new solution for KI#5 Service Continuity.
1 Discussion

The relaying study identified the need for the eRemote-UE to have service continuity while switching between direct and indirect 3GPP communication. 

According to the architectural assumptions, the eNB terminates the S1-U interface for the eRemote-UE. From a core network perspective very few changes are needed when the path switches from a direct path to an indirect path and vice versa. However there are important reasons why the CN needs to be aware of the path switch e.g. QoS policies might change, charging might change, authorisation might be needed, etc…

Even though much of the service continuity procedure will happen in RAN, some CN aspects needs to be handled.
2 Proposal

It is proposed to include the following changes to TR 23.733
* * * Start of changes, all new * * * *

6.5.1
Solution 1: Switching between direct and indirect communication
6.5.1.1
General description

This solution addresses key issue #5 and describes how a UE switches the path from direct to indirect communication and vice versa. 
6.5.1.2
Path Switch to Indirect 3GPP communication
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Figure 1 Path switch to Indirect 3GPP communication

1. Both UEs are attached to the network and have PDN connections with direct Uu communication
2. The eRemote-UE and eRelay-UE have performed service authorization with the ProSe function, and have been configured with the needed information to perform discovery and use indirect 3GPP communication.

3. The eRemote-UE discovers an eRelay-UE suitable for indirect 3GPP communication. This step will be detailed by solutions to KI#2
4. The eRemote-UE is triggered to initiate a path switch. The trigger may be initiated by the eRemote-UE application layer or by RAN measurements.

NOTE: It is up to RAN to decide whether and how radio level measurements will trigger the UE to initiate the path switch procedures and how the eRemote-UE performs the RAN measurement reporting to the eNB including the eRelay-UEs.
5. The eRemote-UE sends an Indirect Communication Request message to the selected eRelay-UE. The message includes an RRC Message with a RAN identifier.
NOTE: It is up to RAN to decide a suitable RAN identifier to use in order to uniquely identify the eRemote-UE’s ongoing RAN connection used for direct Uu communication. Based on the RAN identifier (including supplementary information like Cell ID, etc), a Target eNB shall be able to contact the Source eNB handling a particular UE if the eRemote-UE and eRelay-UE are handled by different eNBs.
6. The eRelay-UE forwards the RRC Message using a RAN specified L2 relay method to the eNB. In case the eRelay-UE was in IDLE mode, the eRelay-UE will make a transition to CONNECTED mode before proceeding with this step.
7. In case the eNB doesn’t find the eRemote-UE context, it means that the eNB is a new Target eNB, the Target eNB sends a Handover Trigger message to the Source eNB including the RAN identifier. This can be done on the X2 interface or via the MME on S1. The Source eNB was uniquely identified by the RAN identifier (including supplementary information like Cell ID, etc).
8. The Source eNB initiates a X2 or S1 handover procedure as specified in clause 5.5.1 of TS 23.401. After the handover is performed, the eRelay-UE and eRemote-UE both have an active E-RAB (UE context) in the Target eNB.
9. Based on the eRemote-UE RAN identifier, the eNB identifies the ongoing direct Uu communication, manages the modification of the E-RAB to establish and include the PC5 radio bearer needed for indirect 3GPP communication and switch the communication to the indirect path. This step includes the Indirect Communication Response message to the eRemote-UE.

NOTE: It is up to RAN to define the needed procedure to implement the function in this step. 

10. The eRemote-UE sends a TAU message with a Relay flag indicating to the MME that it is using an indirect communication.
11. The MME records that the eRemote-UE starts being relayed and sends a TAU Complete response.
Editors’s note: It is FFS whether and how the QoS can be renegotiated due to the path switch and whether charging is affected.
6.5.1.3
Path Switch to Direct 3GPP communication
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Figure 2 Path switch to Direct 3GPP communication
1. The eRemote-UE is triggered to initiate a path switch. The trigger may be initiated by the eRemote-UE application layer or by RAN measurements.

NOTE: It is up to RAN to decide whether and how radio level measurements will trigger the UE to initiate the path switch procedures and how the eRemote-UE performs the RAN measurement report to the eNB including the eRelay-UEs.

2. The eRemote-UE sends an RRC message to the serving eNB with the measurement report defined by RAN.

3. The eRelay-UE forwards this RRC message to the serving eNB.

4. Based on the RAN measurements, the Source eNB makes a decision whether the eRemote-UE will stay on the same eNB or perform a handover to the Target eNB. 

4a. In case the decision is to handover to the Target eNB, the Source eNB initiates the X2 or S1 based handover procedure as specified in clause 5.5.1 of TS 23.401

4b. In case the decision is to stay on the same eNB, the Source eNB performs the RRC Reconfiguration procedure and switches the eRemote-UE to direct communication.

5. The Source eNB then performs an RRC Reconfiguration to the eRelay-UE to release any indirect communication resources.
6. The eRelay-UE sends an Indirect Communication Release to the eRemote-UE. 
7. The eRemote-UE sends an Indirect Communication Release Complete to the eRelay-UE
8. The eRemote-UE sends a TAU message over the direct communication link including a Relay Cancel flag indicating to the eRemote-UE MME that it is not using an indirect communication anymore.

9. The eRemote-UE MME records that the eRemote-UE stops being relayed and sends a TAU Complete response.

Editors’s note: It is FFS whether and how the QoS can be renegotiated due to the path switch and whether charging is affected.
6.5.1.4
Impact analysis
eRemote-UE:

· Request an indirect communication from a selected eRelay-UE and construct a RAN defined identifier.
· Send a TAU message with a Relay indication or cancelation to the MME.

eRelay-UE:

· Forward the AS signalling between the eRemote-UE and the eNB.
· Request an indirect communication release from the eRemote-UE upon receiving an RRC Reconfiguration message from the eNB during the path switch to direct communication.
eNB:

· Find the eRemote-UE context or the Source eNB based on the provided RAN identifier and some supplementary information like Cell ID, etc. 
· A Source eNB should initiate a handover procedure upon a Handover Trigger message received by a Target eNB.
MME:

· Record or delete an eRemote-UE status upon receiving a TAU message with a Relay Indication or Cancel Flag.

6.5.1.5
Evaluation

The impact of changes introduced by this solution are contained in the RAN and are mainly related to the RAN Relay Resource Establishment procedure. It does not modify but only reuses already specified handover procedures and proposes an introduction of a RAN identifier to enable the trigger of a handover by a Target eNB. 
The solution also proposes that a PC5 bearer establishment is done during the procedure for path switch handled by the eNB. In this way, the eRemote-UE doesn’t have multiple active radio links for longer periods.

The only impact in the core network is that the MME is informed and records whether a UE is relayed or not. This fact may be used for different policy or charging control but its FFS whether it is needed.
* * * End of changes * * * *
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