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1. Introduction
The following was agreed in previous RAN2 meeting [1].

· In connected mode, after selecting a relay, the remote UE informs the eNB using the SidelinkUEInformation similar to Rel-12.  The remote UE indicates in the message that the request is for relay one-to-one communication purposes.  The eNB similar to rel-12 can chose to provide or not provide resources for relay communication. 

· After receiving a layer-2 link establishment request from a remote UE, the relay UE informs the eNB using SidelinkUEInformation.  The relay UE indicates in the message that the request is for relay one-to-one communication purposes.  The eNB similar to rel-12 can chose to provide or not provide resources for relay communication. 
It means that the in-coverage remote UE and the relay UE will request the resource allocation for PC5 link, respectively. This contribution aims to analyse potential issue of transmission resource collision between the in-coverage remote UE and paired relay UE.
2. Discussion
Based on the RAN2 agreement, after selecting a relay UE, the remote UE will inform the eNB using SidelinkUEInformation IE and request the resource allocation for one-to-one relay communication purpose. Then, the remote UE sends the PC5 link establishment request to the selected relay UE. After receiving this request from the remote UE, the relay UE also sends the request using SidelinkUEInformation IE to the eNB for requesting PC5 resource allocation. 

In addition, according to the current specification, only the destination ID is included in the SidelinkUEInformation IE when the remote UE or the relay UE sends the request signaling for the resource allocation [2]. Namely, for the request signalling transmitted by the remote UE, the source UE ID related to PC5 link is not included. For the request signalling transmitted by the relay UE, only the remote UE ID is included. It means that eNB does not know the paired information between the remote UE and the selected relay UE. Therefore, eNB may allocate the overlapping resource to the remote UE and the relay UE. It will result in transmission resource collision and both remote UE and relay UE fail to receive the data for each other.
Observation 1: Since the eNB does not know the paired information between the remote UE and the paired relay UE, the eNB may allocate the overlapping resource for them resulting in transmission resource collision.
There is a related issue to be discussed in the email discussion [91bis#27 Question 5]. In order to allow eNB can separately indicate whether the UE is allowed to perform relay operation or other PS communication, the separate pool for relay UE and remote UE is configured to implicitly indicate that. There are three options to be discussed in Question 5. The overlapping resource pools are allowed in all three options. Therefore, based on the above discussion, if eNB only configure the non-overlap resource pool for relay operation and other PS communication, the problem mentioned in Observation1 can be resolved. However, it may result in low resource efficiency because the overlapping resource is allowed for the non-paired remote UE and relay UE from the interference point of view.
Observation 2: The issue of transmission resource collision between the in-coverage remote UE and paired relay UE can be resolved by configuring the separate non-overlap resource pools for them. However, it will result in the low resource efficiency.
For the case of one-to-one communication, the overlapping resource allocation should be allowed for the non-paired remote UE and relay UE in order to get the high resource efficiency. Thus, the related assistant information, such as paired information between the remote UE and relay UE, should be reported to eNB.
Observation 3: If the high resource efficiency is expected, the overlapping resource allocation for the non-paired in-coverage remote UE and relay UE should be allowed.
There are two potential options that can be applied to provide the assistant information.
Option 1: The remote UE sends the paired information to eNB;

Option 2: The relay UE sends the paired information to eNB;

The eNB does not know the paired information between the remote UE and the selected relay UE because only destination ID is included in the current SidelinkUEInformation IE. Obviously, we can add the source UE ID related to the PC5 link in the request signaling from the remote UE or the relay UE. More specifically, for the option 1, the remote UE can include ProSe UE ID (Source UE ID) and relay UE ID (Destination UE ID) in the request signaling. Then, when receiving the request only including the remote UE ID (Destination ID) from the relay UE, the eNB can judge which remote UE and relay UE is paired. 
Similarly, for the option2, the remote UE sends the request only including the relay UE ID (Destination UE ID). And the relay UE sends the requesting including both relay UE ID (Source UE ID) and the remote UE ID (Destination UE ID). In option2, eNB also can get the information of the paired information.
Proposal: RAN2 is kindly asked to discuss the following two solutions to resolve the issue of transmission resource collision between the in-coverage remote UE and paired relay UE.
· Option A: to specify that the separate resource pools for the in-coverage remote UE and relay UE are non-overlap.

· Option B: The paired information is provided to eNB to avoid scheduling the overlapping resource for the paired in-coverage remote UE and relay UE. The separate overlapping resource allocation for the non-paired remote UE and relay UE is allowed.
Conclusion

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

Observation 1: Since the eNB does not know the paired information between the remote UE and the paired relay UE, the eNB may allocate the overlapping resource for them resulting in transmission resource collision.
Observation 2: The issue of transmission resource collision between the in-coverage remote UE and paired relay UE can be resolved by configuring the separate non-overlap resource pools for them. However, it will result in the low resource efficiency.
Observation 3: If the high resource efficiency is expected, the overlapping resource allocation for the non-paired in-coverage remote UE and relay UE should be allowed.
Proposal: RAN2 is kindly asked to discuss the following two solutions to resolve the issue of transmission resource collision between the in-coverage remote UE and paired relay UE.
· Option A: to specify that the separate resource pools for the in-coverage remote UE and relay UE are non-overlap.

· Option B: The paired information is provided to eNB to avoid scheduling the overlapping resource for the paired in-coverage remote UE and relay UE. The separate overlapping resource allocation for the non-paired remote UE and relay UE is allowed.
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