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Discussion
1 Introduction
This paper discusses how to properly provision the radio resources for relay services considering the half-duplex constraint and coexistence with legacy UEs. 

2 Discussion

According to Rel-12, UE out of coverage uses the first TX pool only. The rest of pools can be only used for reception. If this pool is also used for relay services, there might be high level of competition for transmission opportunities among legacy UEs out of coverage and relay UE and remote UEs. From relay operation point of view, the relay may miss reception of some transmissions from the remote UEs towards the relay due to half-duplex constraint. To resolve this, we could consider the following options

Option 1) TX resources for relay service and RX resources for relay service are TDMed. 

Option 2) Remote UE controls its transmission towards the relay such that half-duplex issue at relay side is avoided. 
One way of realizing the option1 would be that the radio resource pool for relay service would be explicitly separated into relay RX pool and relay TX pool in TDM manner, i.e. both pools need to be carefully configured such relay TX timing and relay TX timing can never overlap. With this separation, half-duplex constraint does no longer exist at least for relay services if remote UE transmits towards the relay using the pools for relay RX. 
Another way of realizing the option1 would be that the radio resources for relay service would be explicitly separated within the concerned resource pool in TDM manner, not pool level separation. With this separation, half-duplex constraint does no longer exist at least for relay services. 
For the relay TX pool, it needs to be discussed if this relay TX pool could be used by remote UEs for sidelink transmission towards other remote UEs (local direct communication). 
In option2, remote UE is required to prioritize sidelink transmission of relay UE when the remote UE identifies that its intended transmission will not be likely received by relay UE due to half-duplex constraint of the relay UE. This means that, upon detecting the SCI of sidelink transmission from relay UE for which half-duplex constraint is concerned, remote UE does not perform sidelink transmission towards the relay and instead it needs to receive the sidelink transmission from the relay. When there is no risk of half-duplex constraint in terms of transmission opportunities, the remote UE can transmit data towards relay UE. 
It is noted that to make the option2 work, relay UE needs to properly control its transmission such that some remaining radio resources are still available for transmissions from remote UEs. The relay UE should not use up too much resource for sidelink transmission towards the remote UEs because otherwise it will block the transmissions from the remote UEs. 
With option2, it is quite desirable that a separate pool from the pool that can be used by legacy UE out of coverage is utilized for relay service. Otherwise sidelink transmission from legacy UE will restrict the transmission of the relay transmission.  
Proposal 1 To discuss options above as per how to provision radio resources for relay services considering half-duplex constraint and coexistence with legacy UE. 
In both options, considering that legacy out of coverage UE always uses the first TX pool, we could consider allowing the UE to use other pool than the first pool entry for transmission towards the relay so as to avoid contention between relay traffic and legacy UE traffic. As mentioned above, this necessity of using other pool than the first entry is higher with option2. 
Proposal 2 To consider that relay service over sidelink utilizes the radio resources corresponds to the pool other than the first entry. 
3 Conclusion

Proposal 1 To discuss options above as per how to provision radio resources for relay services considering half-duplex constraint and coexistence with legacy UE. 
Proposal 2 To consider that relay service over sidelink utilizes the radio resources corresponds to the pool other than the first entry. 
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