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Abstract of the contribution: This contribution proposes a new solution for Key Issue #5 (service continuity).
1. Discussion
The key issue about eRemote-UE path switching is captured in the FS_REAR TR. 

To achieve battery efficiency and handle the change of LTE-Uu radio (e.g., due to mobility, RAT change to GERAN/UTRAN, or loss of E-UTRAN coverage of eRelay-UE), the eRemote-UE should be able to support the change from a direct path to an indirect path to the network, and vice-versa (including eRemote-UE and eRelay-UE under the same eNB or different eNBs). The following aspect needs to be studied:
-
How to guarantee service continuity for an eRemote-UE switching between a direct path and an indirect path.
This contribution proposes a solution for eRemote-UE switching between direct and indirect path.
2. Proposal
It is proposed to capture following text into TS 23.733.
* * * First change * * * 
6.5.X
Solution 5.X: Service Continuity Solution
6.5.X.1 
Description
6.5.X.1.1
General

This solution covers the patch switch for intra eNB case, X2 based case and S1 based case.

NOTE:
In order to explain the solution, the Figures below provide illustrative examples of how the RAN signalling would need to be enhanced. In case this solution is accepted as basis for normative work, the details of its messages and procedures will need to be defined by RAN2.
This solution addresses Key Issue #5 (Service Continuity), in particular the following scenarios are considered:

1) The eRemote-UE switches path between indirect and direct under the same eNB;

2) The eRemote-UE switches path between indirect and direct under different eNBs;

6.5.X.1.2 eRemote-UE mobility under the same eNB

6.5.X.1.2.1 From direct to indirect path under the same eNB
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Figure 6.5.1.X-1: eRemote-UE switches path from direct to indirect under the same eNB
0.
It is assumed that the eRemote-UE, before triggering the HO towards a specific eRelay-UE, have been already authorized to access the network via that specific eRelay-UE (see step 0 – 7 of clause 6.1.3).
1.
The eRemote UE performs eRelay Discovery to search for available eRelay UEs around, details of this step are described in clause 6.2.1.
2.
Because of, e.g., eRemote-UE’s battery efficiency, radio conditions, etc., the eRemote UE decides to switch the connection from direct 3GPP communication to indirect 3GPP communication. The eRemote UE selects an eRelay-UE and activates the side path connection between eRemote-UE and eRelay-UE (according to solution 6.3.2 for Key Issue #3). 
3.
The eRemote-UE sends a RRC message to the eNB to request the path switch from direct to indirect, including the Cell ID of the eRelay-UE and C-RNTI of the eRelay-UE. The Cell ID and C-RNTI of the eRelay UE are obtained in step 2.
4.
Based on the received eRelay-UE’s Cell ID, the eNB decides to handover the eRemote-UE to an eRelay-UE within the eNB.

5.
Based on the received eRelay-UE’s C-RNTI, RRCConnectionReconfiguration is performed between the eNB and the eRelay-UE for the indirect 3GPP communication.

6.
The eNB sends RRCConnectionReconfiguration message to the eRemote-UE for indirect 3GPP communication.

7.
The eRemote-UE sends RRCConnectionReconfigurationComplete message via the eRelay-UE to the eNB. 
8.
In case some bearers are not setup successfully during the path switch, the eNB indicates the MME to release the bearers failed to be setup. It is the same with the step 1~9 for Figure 5.4.4.2-1 in TS 23.401.
6.5.X.1.2.2 From indirect to direct 3GPP communication under the same eNB
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Figure 6.5.1.X-2: eRemote-UE switches path from indirect to direct under the same eNB
1.
RRC message (e.g. Measurement Report) is triggered and sent to the eNB. The details of RRC message is based on RAN discussion.
2.
Based on the received RRC message, the eNB decides to handover the eRemote-UE to from the eRelay-UE to the serving eNB. 
3.
The eNB sends RRCConnectionReconfiguration message via the eRelay-UE to the eRemote-UE.
4.
The eRemote-UE sends RRCConnectionReconfigurationComplete message to the eNB.

5.
If some bearers are not setup successfully during the path switch, the eNB needs to indicate the MME to release the bearers failed to be setup. It is the same with the step 1~9 for Figure 5.4.4.2-1 in TS 23.401.

6.
RRCConnectionReconfiguration is performed between the eNB and the eRelay-UE.

7.
Release side path connection between eRemote-UE and eRelay-UE.
6.5.X.1.3 eRemote-UE mobility under different eNBs

6.5.X.1.3.1 From direct to indirect path under different eNBs – X2 based

In the message flow below it is assumed that the eRelay-UE is connected to the Target-eNB.
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Figure 6.5.1.X-3: The eRemote-UE switches from direct to indirect path under different eNBs –X2 based

0. It is assumed that the eRemote-UE, before triggering the HO towards a specific eRelay-UE, have been already authorized to access the network via that specific eRelay-UE (see step 0 – 7 of clause 6.1.3).
1. The eRemote UE performs eRelay Discovery to search for available eRelay UEs around, details of this step are described in clause 6.2.1.

2. Because of, e.g., eRemote-UE’s battery efficiency, radio conditions, etc., the eRemote UE decides to switch the connection from direct 3GPP communication to indirect 3GPP communication. The eRemote UE selects an eRelay-UE and activates the side path connection between eRemote-UE and eRelay-UE (according to solution 6.3.2 for Key Issue #3). 
3. The eRemote-UE sends a RRC message to the eNB to request the path switch from direct to indirect, including the Cell ID of the eRelay-UE and C-RNTI of the eRelay-UE. The Cell ID and C-RNTI of the eRelay UE are obtained in step 2.
4. Based on the received eRelay-UE’s Cell ID, the eNB decides to perform X2-based handover. 

5. Same with the step 4 for Figure 10.1.2.1.1-1 in TS 36.300, except the C-RNTI of eRelay-UE is included.
6. Based on the received eRelay-UE’s C-RNTI, RRCConnectionReconfiguration is performed between the target eNB and the eRelay-UE for the indirect 3GPP communication.

7. Same with the step 6 for Figure 10.1.2.1.1-1 in TS 36.300.
8. The source eNB sends RRCConnectionReconfiguration message to the eRemote-UE for the indirect 3GPP communication.

9. The eRemote-UE sends RRCConnectionReconfigurationComplete message via the eRelay-UE to the target eNB.

10. Same with the step description for Figure 5.5.1.1.2-1 or Figure 5.5.1.1.3-1 in TS 23.401.

6.5.X.1.3.2 From indirect to direct path under different eNBs – X2 based

In the message flow below it is assumed that the eRelay-UE is connected to the Source-eNB.
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Figure 6.5.1.X-4: The eRemote-UE switches from indirect to direct path under different eNBs –X2 based

1. A RRC message (e.g. Measurement Report) is triggered and sent to the eNB. The details of RRC message is based on RAN discussion
2. Based on the received RRC message, the eNB decides to perform X2-based handover. 

3. Same with the step 4 for Figure 10.1.2.1.1-1 in TS 36.300

4. Same with the step 6 for Figure 10.1.2.1.1-1 in TS 36.300.

5. Same with the step 7 for Figure 10.1.2.1.1-1 in TS 36.300.

6. Same with the step 11 for Figure 10.1.2.1.1-1 in TS 36.300.

7. Same with the step descriptions for Figure 5.5.1.1.2-1 or Figure 5.5.1.1.3-1 in TS 23.401.

8. RRCConnectionReconfiguration is performed between the eNB and the eRelay-UE.

9. Release side path connection between eRemote-UE and eRelay-UE.

6.5.X.1.3.3 From direct to indirect path under different eNBs – S1 based

In the message flow below it is assumed that the eRelay-UE is connected to the Target-eNB.
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Figure 6.5.1.X-5: The eRemote-UE switches from direct to indirect path under different eNBs –S1 based

0. It is assumed that the eRemote-UE, before triggering the HO towards a specific eRelay-UE, have been already authorized to access the network via that specific eRelay-UE (see step 0 – 7 of clause 6.1.3).

1. The eRemote UE performs eRelay Discovery to search for available eRelay UEs around, details of this step are described in clause 6.2.1.

2. Because of, e.g., eRemote-UE’s battery efficiency, radio conditions, etc., the eRemote UE decides to switch the connection from direct 3GPP communication to indirect 3GPP communication. The eRemote UE selects an eRelay-UE and activates the side path connection between eRemote-UE and eRelay-UE (according to solution 6.3.2 for Key Issue #3). 

3. The eRemote-UE sends a RRC message to the eNB to trigger the path switch, including the Cell ID of the eRelay-UE and C-RNTI of the eRelay-UE. The Cell ID and C-RNTI of the eRelay UE are obtained in step 2.
4. Based on the received eRelay-UE’s Cell ID, the eNB decides to perform S1-based handover. 

5. Same with the step 2 for Figure 5.5.1.2.2-1 in TS 23.401, except the C-RNTI of eRelay-UE is included in the Source to Target transparent container.

6. Same with the step 3 for Figure 5.5.1.2.2-1 in TS 23.401, except the C-RNTI of eRelay-UE is included in the Source to Target transparent container.

7. Same with the step 5 for Figure 5.5.1.2.2-1 in TS 23.401, except the C-RNTI of eRelay-UE is included in the Source to Target transparent container.

8. Based on the received eRelay-UE’s C-RNTI, RRCConnectionReconfiguration is performed between the target eNB and the eRelay-UE for the indirect 3GPP communication.

9. Same with the step 5a to 21 for Figure 5.5.1.2.2-1 in TS 23.401.

6.5.X.1.3.4 From indirect to direct path under different eNBs – S1 based

In the message flow below it is assumed that the eRelay-UE is connected to the Source-eNB.
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Figure 6.5.1.X-6: The eRemote-UE switches from indirect to direct path under different eNBs –S1 based

1. A RRC message (e.g. Measurement Report) is triggered and sent to the eNB. The details of RRC message is based on RAN discussion
2. Based on the received RRC message, the eNB decides to perform S1-based handover. 

3. Same with the step descriptions for Figure 5.5.1.2.2-1 in TS 23.401.

4. RRCConnectionReconfiguration is performed between the eNB and the eRelay-UE.

5. Release side path connection between eRemote-UE and eRelay-UE.

6.5.X.2
Impact analysis
6.5.X.3
Evaluation
* * * End of change * * * 
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