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1. Introduction
Up to now, there are many agreements related to UE-Network relay in the last RAN2 meeting [1]. However, the scenario that the selected relay may be located in the neighbour cell has not been studied yet. This contribution aims to analyse this scenario.
2. Discussion
Relay Selection
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Fig1.  Relay selection for the in-coverage remote UE

In Fig1, the remote UE (UE) which stayed in cell1 is moving out of coverage and performing relay selection in order to guarantee the service continuity. The relay1 served by the serving cell (cell1) and the relay2 served by the neighbour cell (cell2) can be discovered and selected by UE.
Observation 1: It is possible that the relay served by the neighbour cell is selected by the in-coverage remote UE in the procedure of relay selection.
If the relay UE located in the neighbour cell is allowed to be selected, there are three possible cases as follows.

· Case 1: the selected relay UE and the remote UE are served by one same cell

· Case 2: the selected relay UE and the remote UE are served by the same eNB but different cells

· Case 3: the selected relay UE and the remote UE are served by different eNBs
After PC5 link between the remote UE and the selected relay UE has been established, path switch for DL data should be performed in order to avoid the service interruption. There are different path switch procedures for DL data for the above three cases. For the case1 and 2, path switch for DL data stream can be finished without X2 signalling. For the case 3, there are two eNBs involved in the procedure. Therefore, there are different signalling flow for DL data path switch depending on which eNB the selected relay is served by.
Observation 2: There are different signalling flow of path switch for DL data depending on which eNB the selected relay UE is served by in the procedure of relay selection.
According to the agreement in last RAN2 meeting, after selecting a relay UE, the remote UE will inform the eNB and request the resource allocation for one-to-one relay communication purpose. Then, the remote UE sends the PC5 link establishment request signalling to the selected relay UE. After receiving this request from the remote UE, the relay UE also sends the request to the eNB for PC5 resource allocation. It is possible that the overlap resource for both the remote UE and the relay UE will be allocated by two eNBs without coordination.
Observation 3: Considering that the remote UE and the relay UE are served by two eNBs, the overlap resource for the remote UE and the relay UE may be allocated by these two eNBs if there is no coordination.

Relay Reselection
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Fig2. Relay reselection for the in-coverage remote UE

In Fig2, we consider the case that the in-coverage remote UE has accessed to the relay1 and is moving close to the relay2 served by the neighbour cell. When the signal strength of PC5 channel between UE and relay1 is weak, the relay reselection will be triggered. It is possible that the relay served by the neighbour cell is selected.
Observation 4: It is possible that the relay UE served by the neighbour cell is reselected by the in-coverage remote UE in the procedure of relay reselection.

Similar to the case of relay selection, if the relay UE located in the neighbour cell is allowed to be selected, there are also three possible cases as follows.

· Case 1: the selected relay UE and current relay UE are served by one same cell

· Case 2: the selected relay UE and current relay UE are served by the same eNB but different cells

· Case 3: the selected relay UE and current relay UE are served by different eNBs
Compared to the case 1&2, the X2 signalling is needed in the procedure of DL data path switch only for the case 3.
Observation 5: There are different signalling flow of path switch for DL data depending on which eNB the reselected relay is served by in the procedure of relay reselection.

If the reselected relay UE and the in-coverage remote UE are served by different eNBs, the coordination between these two eNBs is necessary. Otherwise, the overlap resource may be allocated for the reselected relay UE and the remote UE. Then, these two UEs fail to receive the data each other in the overlap resource.
Observation 6: If the in-coverage remote UE and the reselected relay UE are served by two eNBs, the overlap resource for the remote UE and the relay UE may be allocated by these two eNBs if there is no coordination.

Based on the above analysis, we propose:

Proposal 1: RAN2 is kindly asked to study whether the relay UE served by the neighbour eNB is allowed or not. 
Depending on whether the relay UE served by the neighbour eNB is allowed to be (re)selected or not, we further analyse two cases as follows.
Case 1: The relay UE served by the neighbour eNB is not allowed to be (re)selected

According to the RAN2 agreement, the remote UE will make a decision which relay should be selected. Obviously, the remote UE should know the serving cell ID of the candidate relay UE which can be included in the relay discovery message. The serving cell ID can be one of ECGI or PCI. If further considering the size restriction of the relay discovery message, PCI is expected to be included in the relay discovery message.
Proposal 2: If the relay UE served by the neighbour eNB is not allowed to be (re)selected, the serving cell ID (e.g. PCI) should be included in the relay discovery message.
Case 2: The relay UE served by the neighbour eNB is allowed to be (re)selected

According to the above analysis, the signalling flow of path switch for DL data and resource allocation will be affected if the relay UE located in the neighbour eNB is (re)selected. Therefore, the eNB needs to know the information of the serving cell of the (re)selected relay UE. We suggest the following solutions to be discussed.
The serving cell ID of the relay UE included in the relay discovery message is sent to the remote UE. Then, the remote UE informs the serving cell ID of the (re)selected relay UE to the serving eNB. Based on this information, the serving eNB can perform suitable signalling flow of DL data and coordinate the PC5 resource allocation with the neighbour eNB.
Proposal 3: If the relay UE served by the neighbour eNB is allowed to be (re)selected, the serving cell ID should be included in the relay discovery message. Then, the remote UE indicates the serving cell ID of the (re)selected relay UE to the serving eNB.

3. Conclusion

In this contribution, the following observations and proposal are given based on the discussion:

Observation 1: It is possible that the relay served by the neighbour cell is selected by the in-coverage remote UE in the procedure of relay selection.
Observation 2: There are different signalling flow of path switch for DL data depending on which eNB the selected relay UE is served by in the procedure of relay selection.
Observation 3: Considering that the remote UE and the relay UE are served by two eNBs, the overlap resource for the remote UE and the relay UE may be allocated by these two eNBs if there is no coordination.
Observation 4: It is possible that the relay UE served by the neighbour cell is reselected by the in-coverage remote UE in the procedure of relay reselection.
Observation 5: There are different signalling flow of path switch for DL data depending on which eNB the reselected relay is served by in the procedure of relay reselection.
Observation 6: If the in-coverage remote UE and the reselected relay UE are served by two eNBs, the overlap resource for the remote UE and the relay UE may be allocated by these two eNBs if there is no coordination.
Proposal 1: RAN2 is kindly asked to study whether the relay UE served by the neighbour eNB is allowed or not.
Proposal 2: If the relay UE served by the neighbour eNB is not allowed to be (re)selected, the serving cell ID (e.g. PCI) should be included in the relay discovery message.
Proposal 3: If the relay UE served by the neighbour eNB is allowed to be (re)selected, the serving cell ID should be included in the relay discovery message. Then, the remote UE indicates the serving cell ID of the (re)selected relay UE to the serving eNB.
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