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Abstract of the contribution: This contribution proposes to agree a new solution for key issue #5 and part of key issue #1 into TR 23.733.
1. Discussion
This solution paper addresses key issue #5 and part of key issue #1 (Authorization of the Connected Mode eRemote-UE access to a layer 2 eRelay-UE).
Following scenarios are considered:

(1) The eRemote-UE switches path between indirect and direct 3GPP communication under same eNB;

(2) The eRemote-UE switches path between indirect and direct 3GPP communication under different eNBs;

(3) The eRelay-UE does handover;
(4) The change of eRelay-UE’s LTE-Uu radio
2. Proposal
It is proposed to agree 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 addresses key issue #5 and part of key issue #1 (Authorization of the Connected Mode eRemote-UE access to a layer 2 eRelay-UE).
Following scenarios are considered:

(1) The eRemote-UE switches path between indirect and direct 3GPP communication under same eNB;

(2) The eRemote-UE switches path between indirect and direct 3GPP communication under different eNBs;

(3) The eRelay-UE does handover;
(4) The change of eRelay-UE’s LTE-Uu radio.
6.5.X.1.2 The eRemote-UE switches path between indirect and direct 3GPP communication under same eNB

6.5.X.1.2.1 From direct to indirect 3GPP communication under the same eNB
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Figure 6.5.1.X-1: eRemote-UE switches from the direct 3GPP communication to indirect 3GPP communication under the same eNB

1. The eRelay-UE discovery and selection. PC5 connection is established between the eRemote-UE and eRelay-UE.

2. The eRemote-UE sends an Information Request message to the eRelay-UE. The eRelay-UE responds with Information Response including the GUTI of the eRelay-UE.

3. The eRemote-UE sends a NAS message (e.g. Tracking Area Update Request, Notification, etc.) message to the eRemote-UE’s MME including the indication of Access via layer 2 relay enabled and GUTI of the eRelay-UE.

4. According the GUTI of the eRelay-UE, the eRemote-UE’s MME knows the eRelay-UE’s MME. The eRemote-UE’s MME sends a Relay Authorization Check Request message to the eRelay-UE’s MME including the IMSI of the eRemote-UE and GUTI of the eRelay-UE. The eRelay-UE’s MME checks if the eRemote-UE is allowed to be access via the eRelay-UE and responds with a Relay Authorization Check Response message including the Authorization Result and the eRelay-UE’s serving eNB ID.

5. When receiving the response message from the eRelay-UE’s MME, the eRemote-UE’s MME checks if the eRemote-UE and the eRelay-UE are under the same eNB. If the eRemote-UE’s MME knows the eRemote-UE and eRelay-UE are under the same eNB, it will send a Path Switch Trigger message to the eNB including the indication of Access via layer 2 enabled and the eNB UE S1AP ID of the eRelay-UE.

6. Based on the eRelay-UE’s eNB UE S1AP ID, the eNB decides not to handover the eRemote-UE to another eNB and stores the layer 2 relay relationship between the eRelay-UE and eRemote-UE.

7. RRCConnectionReconfiguration happens between the eNB and the eRelay-UE.

8. RRCConnectionReconfiguration happens between the eNB and the eRemote-UE.

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 from the indirect 3GPP communication to direct 3GPP communication under the same eNB

1. The eRemote-UE sends a NAS message (e.g. TAU Request, Notification, etc.) to the eRemote-UE’s MME including the indication of Access via layer 2 relay disabled.

2. The eRemote-UE’s MME sends a Path Switch Trigger to the eNB including the indication of Access via layer 2 relay disabled.

3. Based on eRemote-UE’s measurement report, the eNB decides not to handover the eRemote-UE to another eNB.

4. RRCConnectionReconfiguration happens between the eNB and the eRemote-UE.

5. RRCConnectionReconfiguration happens between the eNB and the eRelay-UE.

6. PC5 connection is released.
6.5.X.1.3 The eRemote-UE switches path between indirect and direct 3GPP communication under different eNBs

6.5.X.1.3.1 From direct to indirect 3GPP communication under different eNBs – X2 based
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Figure 6.5.1.X-3: The eRemote-UE switches from direct 3GPP communication to indirect 3GPP communication under different eNBs –X2 based
1. The eRelay-UE discovery and selection. PC5 connection is established between the eRemote-UE and eRelay-UE.

2. The eRemote-UE sends an Information Request message to the eRelay-UE. The eRelay-UE responds with Information Response including the GUTI of the eRelay-UE.

3. The eRemote-UE sends a NAS message (e.g. Tracking Area Update Request, Notification, etc.) message to the eRemote-UE’s MME (Source MME) including the indication of Access via layer 2 relay enabled and GUTI of the eRelay-UE.

4. According the GUTI of the eRelay-UE, the eRemote-UE’s MME (Source MME) knows the eRelay-UE’s MME (Target MME). The eRemote-UE’s MME sends a Relay Authorization Check Request message to the eRelay-UE’s MME including the IMSI of the eRemote-UE and GUTI of the eRelay-UE. The eRelay-UE’s MME checks if the eRemote-UE is allowed to be access via the eRelay-UE and responds with a Relay Authorization Check Response message including the Authorization Result and the eRelay-UE’s serving eNB ID.

5. When receiving the response message from the eRelay-UE’s MME, the eRemote-UE’s MME checks if the eRemote-UE and the eRelay-UE are under the same eNB. If the eRemote-UE’s MME knows the eRemote-UE and eRelay-UE are under the different eNBs, it will send a Path Switch Trigger message to the eNB serving the eRemote-UE including the indication of Access via layer 2 enabled and the eRelay-UE’s serving eNB ID.

6. Based on the eRelay-UE’s serving eNB ID, the eNB decides to handover the eRemote-UE to eRelay-UE’s serving eNB.

7. Same with the step description for Figure 5.5.1.1.2-1 in TS 23.401.

6.5.X.1.3.2 From indirect to direct 3GPP communication under different eNBs – X2 based
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Figure 6.5.1.X-4: The eRemote-UE switches from indirect 3GPP communication to direct 3GPP communication under different eNBs –X2 based

1. The eRemote-UE sends a NAS message (e.g. TAU Request, Notification, etc.) to the eRemote-UE’s MME including the indication of Access via layer 2 relay disabled.

2. The eRemote-UE’s MME sends a Path Switch Trigger to the eNB including the indication of Access via layer 2 relay disabled.

3. Based on eRemote-UE’s measurement report, the eNB decides not to handover the eRemote-UE to another eNB.

4. Same with step description for Figure 5.5.1.1.2-1 in TS 23.401.
6.5.X.1.3.3 From direct to indirect 3GPP communication under different eNBs – S1 based
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Figure 6.5.1.X-5: The eRemote-UE switches from direct 3GPP communication to indirect 3GPP communication under different eNBs –S1 based
1. The eRelay-UE discovery and selection. PC5 connection is established between the eRemote-UE and eRelay-UE.

2. The eRemote-UE sends an Information Request message to the eRelay-UE. The eRelay-UE responds with Information Response including the GUTI of the eRelay-UE.

3. The eRemote-UE sends a NAS message (e.g., Tracking Area Update Request, Notification) message to the eRemote-UE’s MME (Source MME) including the indication of Access via layer 2 relay enabled and GUTI of the eRelay-UE.

4. According the GUTI of the eRelay-UE, the eRemote-UE’s MME (Source MME) knows the eRelay-UE’s MME (Target MME). The eRemote-UE’s MME sends a Relay Authorization Check Request message to the eRelay-UE’s MME including the IMSI of the eRemote-UE and GUTI of the eRelay-UE. The eRelay-UE’s MME checks if the eRemote-UE is allowed to be access via the eRelay-UE and responds with a Relay Authorization Check Response message including the Authorization Result and the eRelay-UE’s serving eNB ID.

5. When receiving the response message from the eRelay-UE’s MME, the eRemote-UE’s MME checks if the eRemote-UE and the eRelay-UE are under the same eNB. If the eRemote-UE’s MME knows the eRemote-UE and eRelay-UE are under different eNBs, it will send a Path Switch Trigger message to the eNB serving the eRemote-UE including the indication of Access via layer 2 enabled and the eRelay-UE’s serving eNB ID.

6. Based on the eRelay-UE’s serving eNB ID, the eNB decides to handover the eRemote-UE to eRelay-UE’s serving eNB.

7. Same with the step 2 for Figure 5.5.1.2.2-1 in TS 23.401.

8. Same with the step 3 for Figure 5.5.1.2.2-1 in TS 23.401 except that the indication of Access via layer 2 relay and GUTI of eRelay-UE are included.

9. Same with step 4 and 4a for Figure 5.5.1.2.2-1 in TS 23.401.

10. Same with step 5 and 5a for Figure 5.5.1.2.2-1 in TS 23.401 except that the indication of Access via a layer 2 relay and eNB UE S1AP ID of the eRelay-UE are included in the Handover Request message.

11. The RRCConnectionReconfiguration happens between the eNB and the eRelay-UE.

12. Same with step 6 and 6a for Figure 5.5.1.2.2-1 in TS 23.401.
13. Same with step 7 for Figure 5.5.1.2.2-1 in TS 23.401.
14. Same with step 8 and 8a for Figure 5.5.1.2.2-1 in TS 23.401.
15. Same with step 9 and 9a for Figure 5.5.1.2.2-1 in TS 23.401.

16. Same with steps 10 to 21 for Figure 5.5.1.2.2-1 in TS 23.401.

6.5.X.1.3.4 From indirect to direct 3GPP communication under different eNBs – S1 based
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Figure 6.5.1.X-6: The eRemote-UE switches from indirect 3GPP communication to direct 3GPP communication under different eNBs –S1 based
1. The eRemote-UE sends a NAS message (e.g. TAU Request, Notification, etc.) to the eRemote-UE’s MME including the indication of Access via layer 2 relay disabled.

2. The eRemote-UE’s MME sends a Path Switch Trigger to the eNB including the indication of Access via layer 2 relay disabled.

3. Based on eRemote-UE’s measurement report, the eNB decides not to handover the eRemote-UE to another eNB.

4. Steps 4 to 11 are same with steps 2 to 9a for Figure 5.5.1.2.2-1 in TS 23.401.

5. RRCConnectionReconfiguration happens between the Source eNB and the eRelay-UE.

6. PC5 Connection is released.

7. Same with steps 10 to 21 for Figure 5.5.1.2.2-1 in TS 23.401.

6.5.X.1.4 The eRelay-UE does handover
6.5.X.1.4.1 Handover a bunch of eRemote-UEs to another eNB together with eRelay-UE - X2 based
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Figure 6.5.1.X-7: X2 based eRelay-UE handover

1. Source eNB decides trigger a relocation for eRelay-UE via X2.

2. Same with steps for Figure 5.5.1.1.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and eRelay-UE are included in the handover messages from Source eNB to Target eNB.

6.5.X.1.4.2 Handover a bunch of eRemote-UEs to another eNB together with eRelay-UE – S1 based
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Figure 6.5.1.X-8: S1 based eRelay-UE handover
1. The Source eNB decides to trigger a relocation for the eRelay-UE via S1.

2. Same with step 2 for Figure 5.5.1.2.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and the eRelay-UEs are included.

3. Same with step 3 for Figure 5.5.1.2.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and the eRelay-UEs are included.

4. Same with step 4 for Figure 5.5.1.2.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and the eRelay-UEs are included.

5. Same with step 5 for Figure 5.5.1.2.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and the eRelay-UEs are included.

6. Same with step 6 for Figure 5.5.1.2.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and the eRelay-UEs are included.

7. Same with step 7 for Figure 5.5.1.2.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and the eRelay-UEs are included.

8. Same with step 8 for Figure 5.5.1.2.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and the eRelay-UEs are included.

9. Same with step 9 for Figure 5.5.1.2.2-1 in TS 23.401 except that a set of IEs for all eRemote-UEs and the eRelay-UEs are included.

10. Same with step 10 to 21 for Figure 5.5.1.2.2-1 in TS 23.401.
6.5.X.1.5 The change of eRelay-UE’s LTE-Uu radio
When there is change of eRelay-UE’s LTE-Uu radio (e.g. due to mobility, RAT change to GERAN/UTRAN, or loss of E-UTRAN coverage, etc.), the eRelay-UE will notify the eRemote-UE about disabling the indirect 3GPP communication. The eRemote-UE will initiate the path switch as defined in clause 6.5.X.1.2.2 and 6.5.X.1.3.2.
6.5.X.2
Impact analysis
eRemote-UE:
· It needs to request the eRelay-UE’s GUTI;
· It needs to send a NAS message to the eRemote-UE’s MME including the indication of Access via layer 2 relay enabled and GUTI of the eRelay-UE;

· It needs to send a NAS message to the eRemote-UE’s MME including the indication of Access via layer 2 relay disabled.
eRelay-UE:

· It needs to send its GUTI to the eRemote-UE;
· It needs to notify the eRemote-UE about disabling the indirect 3GPP communication.
eRemote-UE’s MME:

· It needs to check with the eRelay-UE’s MME whether the eRemote-UE is authorised to be served by the eRelay-UE;

· It needs to send to eNB the eRemote-UE’s authorisation information and the eNB UE S1AP ID or eNB ID.
eRelay-UE’s MME:

· It needs to check whether the eRemote-UE is allowed to access the eRelay-UE and respond to the eRemote-UE’s MME about the result and the related information.

eNB:

· It needs to decide whether handover to another eNB is needed based on the information received from the eRemote-UE’s MME.
6.5.X.3
Evaluation
* * * End of change * * * *
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