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Introduction
In RAN1#81 meeting, resource allocation and coordination of WAN and D2D communication in L3-based UE-to-Network Relay were discussed [1]-[4].
In this contribution, we further discuss and identify the necessity of Uu link and PC5 link coordination in UE-to-Network Relay.
Necessity of coordinating WAN and D2D communication links at Relay-UE
There can be up to three concurrent processes at a given time for the Relay-UE, when UE-to-Network Relay is operating an in-band relaying where the frequency carrier used by the Relay-UE and the Remote-UE is the same. As shown in Figure 1 and 2, the three concurrent processes marked by three “red” arrows are all operating on the WAN UL frequency carrier/subframes. Due to half-duplex constraint, only one of these three processes can be performed at a given time (within one subframe), and according to the current specification the UL transmission has always the highest priority. This effectively means the other two processes would always have to fit around UL transmission timing.
· In Figure 1, we show relay traffic flow originates from the eNB and going to the Remote-UE. In this case, since UL transmissions from the Relay-UE are light-weight mainly carry HARQ, CSI, RRM reports and sometimes L3-HARQ (in PUSCH), it is possible for the eNB to schedule the forwarding D2D timing for the Relay-UE around the UL transmission timing. For the D2D reception process, Mode2 transmissions from the Remote-UE will also be light-weight, therefore, most likely the impact of missed-reception will be small.
· In Figure 2, we show relay traffic flow originates from the Remote-UE and going to the eNB. In this case, the traffic flow occurs over two of the three concurrent processes for the Relay-UE (D2D reception and UL transmission on the same carrier).
· When the Relay-UE just received SA transmission (for a SC period), it may be able to use this knowledge to send scheduling request at a specific timing to the eNB for UL resources in effort trying to avoid subframe collisions where these two processes occur concurrently in the same subframe. Unfortunately, there is no guarantee that eNB will give UL grant and when UL grant is given, it may not fit nicely around the T-RPT subframes which the Remote-UE is going to use. If missed-reception of MAC-PDUs from the Remote-UE is high, more L3-HARQ reporting (on the third concurrent process) needs to be sent, and then it becomes a vicious cycle that the situation will get worse and worse.
· Additionally, the Relay-UE also needs to report RRM and CSI at their own specific timings. If there is no coordination between the eNB and Remote-UE, more likely the UL transmissions will be prioritised over D2D traffic from the Remote-UE.
· Furthermore, it is expected this situation will be even worse for TDD systems.
The above discussion has been so far focused on scenarios where relay traffic flow is unidirectional at a given time (e.g. voice PTT in group communication). If we are to extend this analysis for bidirectional relay traffic flow (e.g. video data exchange between command center and a OOC-UE), one can easily see the number of concurrent processes will be 3 in this case (not just 2 as above) and expect the situation to be much worse than in Figure 2.
Lastly, it is also likely that multiple Remote-UEs are connected to one Relay-UE at the same time (or one Relay-UE serving multiple Remote-UEs at the same time). It is expected that each Remote-UE will have its own independent traffic pattern flow, which is different to each other. In such case, the only mechanism that will be able to support this is by proper network coordination of transmit timing of each node. 
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	Figure 1: Relay traffic flow originates from the Network and going to the Remote-UE.
	Figure 2: relay traffic flow originates from the Remote-UE and going to the Network.



Based on the above discussions and analyses on the UE-to-Network Relay operation over Uu and PC5 links for the Relay-UE, we reached the following proposal:
Proposal: The serving eNB should coordinate the transmit timing and radio resource allocation for D2D (Relay UE to Remote UE) and WAN (Relay UE to eNodeB) communications at the Relay UE to achieve efficient relay operation.
Conclusion
In this contribution, we analysed operation of UE-to-Network Relay in different relay traffic scenarios and identified/discussed efficiency of the operation if transmit timing and resource allocation of different nodes in the relay chain are not coordinated. It is expected it would be not possible to achieve an efficient UE-to-Network operation if no network coordination is done in cases when the relay traffic flow is bi-directional, or multiple Remote-UEs are connected to the same Relay-UE or both. Therefore, we propose:
Proposal: The serving eNB should coordinate the transmit timing and radio resource allocation for D2D (Relay UE to Remote UE) and WAN (Relay UE to eNodeB) communications at the Relay UE to achieve efficient relay operation.
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