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1. Introduction
In last RAN2 meeting, some fundamental agreements in the topic of UE-Network relay have been reached. However, there are some FFS included in the chairman notes and other issues that need to be resolved. This contribution aims to discuss on relay selection and relay reselection.
2. Discussion
2.1 Relay Selection
It was agreed that relay UE is always be in-coverage. Naturally, whether the relay is allowed to perform the relay discovery in idle mode or not need to be further discussed since the relay is always be in-coverage. Considering the relay without any traffic in the Uu interface, it seems unnecessary to enforce the relay in idle mode to enter into the connected state for performing the relay discovery procedure. Additionally, allowing the relay in idle mode to perform the relay discovery procedure will align with the legacy behaviour.

Proposal 1: The UE-Network relay in idle mode should be allowed during the relay discovery.
It was also agreed in the last meeting that the eNB at the radio level can control whether the UE can act as a relay. And there is still FFS whether the network control is per relay UE, per cell, or both. If the relay in idle mode is supported during performing the relay discovery, it is obvious that broadcast signalling should be supported to inform the criteria to be a relay. In addition, dedicated signalling can be used for the goal of the optimization. For example, eNB can reconfigure one relay to stop the function of relay in the case that there are a great number of relays in the same area. Therefore,
Proposal 2: Both broadcast signalling and dedicated signalling should be supported to configure one UE to be a relay.
The out-of-coverage remote UE can autonomously select the relay based on the preconfigured parameters. However, for the in-coverage remote UE, we need to further discuss whether the remote UE autonomously select the relay or eNB controls the relay selection.
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Fig. 1
As shown in Fig.1, we need to consider a case that the remote UE1 and UE2 are moving outside the coverage of the cell1. The difference is that UE1 will enter into the coverage of cell2 but the UE2 leaves the network into the state of out-of-coverage. Normally, the UE1 should perform the handover procedure rather than access to the relay. And the UE2 has to access to the relay for keeping the service continuity. Actually, both the UE1 and UE2 can discover the cell2 and relay and measure their channels. Therefore, whether the in-coverage remote UE should be handed over or access to the relay should be judged based on the comparison of the measurement results relative to the neighbour cells and relays. According to the legacy system, it is more suitable that whether the remote UE should be handed over or relayed should be left to eNB.
Observation 1: Whether the in-coverage remote UE should access to the relay or not depends on the measurement results of the channels between the remote UE and the neighbour cells.
Proposal 3: eNB decides whether the in-coverage remote UE should access to the relay or not based on the measurement results of the channels between the remote UE and the serving cell/neighbour cells/relays.
Based on the proposal3, the remote UE should report the measurement results of the channels between the remote UE and the neighbour cells/relays. Since the remote UE locates in the cell edge, the remote UE can be triggered to report the measurement results of the channel between the remote UE and the neighbour cells according to the current specification. Therefore, we need to specify that the measurement results of the sidelinks should be reported.
Proposal 4: The remote UEs should report the measurement results of the sidelink channels between the remote UE and the relays to the eNB.

Based on the above analysis, we propose the following procedures of the relay selection for the in-coverage remote UE.

[image: image2.emf]Remote UE Relay

eNB

Step 0: The remote UE is triggered to 

discover the relays and measure the 

sidelinkchannels

Step 1: The remote UE discovers the 

candidate relays and measures the 

sidelinkchannels

Step 3: The remote UE reports the measurement results toeNB

Step 2: The remote UE is triggered to 

report the measurement resultsof the 

sidelinkchannels

Step 4:eNB selects one relay and informs the remote UE

Step 5: The remote UE informs the reselected relay by sidelink. Some 

configuration for the remote UE may be needed in the relay side.


Fig.2 Procedure for the in-coverage remote UE
The step 5 in Fig.2 is a separate issue about the Relay connection establishment. In this contribution we just focus on the step 0-4. 
It is obvious that the in-coverage remote UE does not need to detect the relay all the time. In the step 0, there are two possible ways to trigger the remote UE to discover the relays and measure the sidelink channels between the remote UE and the relays as follows.
· Option1: The in-coverage remote UE is triggered by dedicated signalling to discover the relay and measure the sidelink channel

· Option2: The following new trigger condition for the relay discovery and sidelink measurement is configured by RRC signalling: PCell becomes worse than threshold1 and all the neighbour cells become worse than threshold2
Proposal 5: RAN2 is kindly asked to study the above two options for triggering the in-coverage remote UE to discover the relay and measure the sidelink channel.
Similar to the legacy system, the remote UE should be configured with trigger condition to report the measurement results of the sidelink channels. Also, there are two possible ways to trigger the remote UE to report the measurement results of the sidelink channels between the remote UE and the relays.
· Option A: The in-coverage remote UE is triggered by dedicated signalling to report the measurement results of the sidelink channels

· Option B: The following new trigger condition for the relay discovery and sidelink measurement is configured by RRC signalling: PCell becomes worse than threshold3 and all the neighbour cells become worse than threshold4

Proposal 6: RAN2 is kindly asked to study the above two options to trigger the report of measurement results of the sidelink channels.
Whether should the channel quality between relay and eNB be reported to eNB except for the measurement result of the sidelink channel? In our understanding, eNB will configure the criteria to be a relay by RRC signalling. Additionally, the relay announces the relay discovery message only if the channel quality of the Uu interface can be guaranteed.
Proposal 7: It is unnecessary for the in-coverage remote UE to report the channel quality between relay and eNB since the eNB has already controled the relay initiation by taking into account the channel quality of the Uu link between relay and the eNB. Then, the relay also needn’t send the measurement result of Uu interface to the remote UE.
When the remote UE reports the measurement results of the sidelink channels, the corresponding relay ID also should be added. Otherwise, eNB cannot differentiate the measurement results of different sidelink channels.
Observation 2: The remote UE in the coverage should report measurement result of sidelink and the corresponding UE ID to the eNB.

According to [1], the remote UE only knows ProSe relay UE ID from the relay discovery message. However, eNB only has the information of C-RNTI for the relay. There are two candidate options to resolve this issue as follows.
· Option I: For the connected relay, the remote UE reports the measurement results including the C-RNTI which is from the relay discovery message. For the idle relay, the remote UE reports the measurement results including ProSe relay UE ID without C-RNTI.
· Option II: The remote UE reports the measurement results including the ProSe relay UE ID without C-RNTI. There is a mapping table including the relationship between ProSe relay ID and C-RNTI in the eNB side. The eNB can get the information of ProSe relay ID from the MME.

The eNB can only distinguish the RRC-connected relays based on either of above-mentioned two options. And the eNB cannot distinguish the different relays in idle mode based on the ProSe Relay UE ID. Normally, eNB may select one relay for the remote UE based on the channel quality of sidelink and Uu interface and the loading of the relays. For the relay in idle mode, there is almost no loading. The channel quality of Uu interface can be guaranteed by the criteria configured by eNB. Therefore, it seems unnecessary for eNB to distinguish the different relays in idle mode.
Proposal 8: RAN2 is asked to study the above two candidate options and decides which UE ID of the relay should be included in the report of the measurement results for the sidelink channels
2.1 Relay Reselection
The following cases will trigger the relay reselection.
· Case 1: The channel quality between relay and eNB is too weak. 

· Case 1-1: the relay moves to out-of-coverage. 
· Case 1-2: temporarily without connectivity, such as RLF happens in the relay.
· Case 2: Battery running low
· Case 3: The channel quality of the sidelink between remote UE and relay is too weak.

For the case 1&2, the relay can get the information when the problem happens. Therefore, relay can send the discovery message to the remote UE indicating the relay reselection. Actually, SA2 has decided to include an Status/maintenance flags in the UE-to-NW relay discovery message e.g. indicating whether the relay is temporarily without connectivity or battery running low. Then, the Remote UEs can seek/reselect another relay after receiving such an indication in the discovery message.
Observation 3: For the case 1&2, relay can send the discovery message to the remote UE indicating the relay reselection.
For the case 3, it is clear that the remote UE should perform the relay reselection once the channel quality of sidelink is not suitable. It is reasonable that the criteria for the sidelink channel should be preconfigured or configured by RRC signalling for the out-of-coverage UE and in-coverage UE, respectively. If the criteria for the sidelink channel are met, the remote UE should perform the relay reselection procedure.
Proposal 9: The criteria of the sidelink channel to trigger the relay reselection should be preconfigured or configured by RRC signalling for the out-of-coverage remote UE and in-coverage remote UE, respectively.
Proposal 10: The remote UE should be triggered to perform the relay reselection by one of the following conditions:
· The received discovery message includes status/maintenance flags with the information of temporarily without connectivity or battery running low.
· The criteria for the sidelink channel to trigger the relay reselection is met
In order to minimize or avoid the interruption, the relay should indicate the remote UE in advance. For case 1-1 and case 2, when the indication is transmitted to the remote UE can be left to the relay implementation. However, for the case 1-2, we should further study when the relay sends the indication to the remote UE to trigger the relay reselection in order to avoid or minimize the interruption.
Proposal 11: RAN2 is kindly asked to discuss when the relay should send the indication to the remote UE to trigger the relay reselection in order to avoid or minimize the interruption in the case 1-2.
3. Conclusion

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

Relay Selection
Proposal 1: The UE-Network relay in idle mode should be allowed during the relay discovery.
Proposal 2: Both broadcast signalling and dedicated signalling should be supported to configure one UE to be a relay.
Proposal 3: eNB decides whether the in-coverage remote UE should access to the relay or not based on the measurement results of the channels between the remote UE and the serving cell/neighbour cells/relays.
Proposal 4: The remote UEs should report the measurement results of the sidelink channels between the remote UE and the relays to the eNB.
Proposal 5: RAN2 is kindly asked to study the above two options for triggering the in-coverage remote UE to discover the relay and measure the sidelink channel.

Proposal 6: RAN2 is kindly asked to study the above two options to trigger the report of measurement results of the sidelink channels.
Proposal 7: It is unnecessary for the in-coverage remote UE to report the channel quality between relay and eNB since the eNB has already controled the relay initiation by taking into account the channel quality of the Uu link between relay and the eNB. Then, the relay also needn’t send the measurement result of Uu interface to the remote UE.
Proposal 8: RAN2 is asked to study the above two candidate options and decides which UE ID of the relay should be included in the report of the measurement results for the sidelink channels
Relay Reselection
Proposal 9: The criteria of the sidelink channel to trigger the relay reselection should be preconfigured or configured by RRC signalling for the out-of-coverage remote UE and in-coverage remote UE, respectively.

Proposal 10: The remote UE should be triggered to perform the relay reselection by one of the following conditions:

· The received discovery message includes status/maintenance flags with the information of temporarily without connectivity or battery running low.
· The criteria for the sidelink channel to trigger the relay reselection is met
Proposal 11: RAN2 is kindly asked to discuss when the relay should send the indication to the remote UE to trigger the relay reselection in order to avoid or minimize the interruption in the case 1-2.
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