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1 Introduction
In this paper we discuss the resource allocation aspects for the scenario when remote UE is communicating with network via UE-to-Network Relay. Remote UE is out of network coverage and UE-to-Network Relay is in network coverage.
2 Discussion
According to Release 12 D2D communications design [1]:

· UE cannot perform transmission and reception on sidelink simultaneously

· UE cannot perform sidelink reception and Uu transmission simultaneously. In case of conflict between sidelink reception and Uu transmission, Uu transmission is priortised.

· PS UE has additional RX chain for receiving D2D communication

During the relay operation i.e. when Remote UE is communicating with network via Relay UE,

· Remote UE/ Relay UE has to transmit as well as receive from Relay UE/Remote UE

· Relay UE has to transmit to Remote UE and transmit on Uu

· Relay UE has to receive from Remote UE and transmit on Uu

· Relay UE has to receive from Remote UE and receive on Uu

Based on Release 12 D2D communication design and relay operation we can observe that if Remote UE transmission on PC5 to UE-to-Network Relay, UE-to-Network Relay transmission on PC5 to Remote UE and UE-to-Network Relay transmission on Uu to network are not separated in time then Remote UE may miss packets transmitted by Relay UE and vice versa. 

Observation 1: Remote UE transmission to UE-to-Network Relay, UE-to-Network Relay transmission to Remote UE and UE-to-Network Relay transmission on Uu to network are not separated in time then Remote UE may miss packets transmitted by Relay UE and vice versa.
2.1 Conflict Handling

Accordance with Release 12 design, Remote UE is out of network coverage and hence transmits on PC5 using pre-configured resources. The UE-to-Network Relay is in network coverage and in RRC connected state. So it transmits using the resources (Scheduled or UE selected) configured by eNB in dedicated signaling.

Case 1: PC5-TXRelayUE & PC5-TXRemoteUE 

If the Relay UE is transmitting (to Remote UE or other UEs) on PC5 when the Remote UE is transmitting on PC5 to Relay UE then Relay UE cannot receive the transmissions from Remote UE. Similarly if the Remote UE is transmitting (to relay UE or other UEs) on PC5 when the Relay UE is transmitting on PC5 to Remote UE then Remote UE cannot receive the transmissions from Relay UE. 
Concurrent transmission by Relay UE and Remote UE on PC5 can be avoided if IC & OOC communication TX resources are not overlapped (in time). This is already agreed in RAN2 #90 as part of release 12 RRC CR. The text agreed and captured in RRC [2] is as follows:
“The network should ensure that the resources defined by the first entry in preconfigComm (used for transmission by an out of coverage UE) do not overlap with those of the pool(s) covering scheduled transmissions by in coverage UEs. Furthermore, the network should ensure that for none of the entries in preconfigComm the resources defined by sc-TF-ResourceConfig overlap.”
Case 2: PC5-TXRemoteUE & Uu-TXRelayUE 

If the Relay UE is transmitting on Uu when the Remote UE is transmitting on PC5 to Relay UE then Relay UE cannot receive the transmissions from Remote UE. Concurrent transmission by Relay UE on Uu and Remote UE on PC5 can be avoided if IC & OOC communication TX resources are not overlapped (in time) and if eNB does not schedule Uu transmission by Relay UE in OOC communication resources. Note that it is already agreed in RAN2 #90 [3] that Relay UE indicates to eNB that sidelink communication TX resource request is for relay one to one communication. So eNB knows that UE is performing relay operation and it can schedule Uu transmission not overlapping with OOC communication resources.
Case 3: PC5-TXRelayUE & Uu-TXRelayUE 

Relay UE can either transmit on PC5 or can transmit on Uu. Resources for both Uu and Sidelink   are scheduled by eNB as relay UE is in connected state. So eNB scheduling can avoid simultaneous TX on sidelink and Uu by Relay UE.
Case 4: PC5-RXRelayUE & Uu-RXRelay UE
If Relay UE has one RX chain then it can receive transmissions from remote UE if it is receiving Uu. However this is not an issue as it is mandatory for UE performing D2D communication to have additional RX chain for sidelink reception. 

The table 1 below summarizes how the conflict between the Remote UE transmission to UE-to-Network Relay, UE-to-Network Relay transmission to Remote UE and UE-to-Network Relay transmission can be avoided by proper eNB scheduling and resource pool configuration. There is no need of new design for resource allocation. 

Observation 2: Conflict between the Remote UE transmission to UE-to-Network Relay, UE-to-Network Relay transmission to Remote UE and UE-to-Network Relay transmission can be avoided by proper eNB scheduling and resource pool configuration.

Table 1
	Cases for which conflict need to be avoided
	Conflict Handling

	1
	PC5-TXRelayUE & PC5-TXRemoteUE
	· Concurrent transmission by Relay UE and Remote UE can be avoided by configuring non overlapping IC & OOC      communication TX resources.

	2
	PC5-TXRemoteUE & Uu-TXRelayUE 
OR
PC5-RXRelayUE & Uu-TXRelayUE
	· Concurrent transmission by Relay UE and Remote UE can  be avoided 

· Configuring non overlapping IC & OOC communication      TX resources. ENB scheduling avoids scheduling of Uu     transmission by Relay UE in OOC communication          resources.

	3
	PC5-TXRelayUE & Uu-TXRelayUE
	· Resources for both Uu and Sidelink are scheduled by eNB. So eNB scheduling avoids simultaneous TX on sidelink andUu by Relay UE.

	4
	PC5-RXRelayUE & Uu-RXRelay UE
	· Relay UE has additional RX chain for sidelink reception. 

In release 12 it is mandatory for UE performing D2D 

communication to have additional RX chain for sidelink 

reception.


So based on the observations we propose that similar to release 12, OOC Remote UE transmits to Relay UE using the pre-configured TX resources. Relay UE transmit to Remote UE using the resources configured (Scheduled or UE selected) by eNB in dedicated signaling.
Proposal: OOC Remote UE transmits to Relay UE using the pre-configured TX resources. Relay UE transmit to Remote UE using the resources configured by eNB in dedicated signaling.
3 Conclusion

In this paper we have discussed the resource allocation aspects for the scenario when remote UE is communicating with network via UE-to-Network Relay. The observations are as follows: 
Observation 1: Remote UE transmission to UE-to-Network Relay, UE-to-Network Relay transmission to Remote UE and UE-to-Network Relay transmission on Uu to network are not separated in time then Remote UE may miss packets transmitted by Relay UE and vice versa.
Observation 2: Conflict between the Remote UE transmission to UE-to-Network Relay, UE-to-Network Relay transmission to Remote UE and UE-to-Network Relay transmission can be avoided by proper eNB scheduling and resource pool configuration.

We propose the following:

Proposal: OOC Remote UE transmits to Relay UE using the pre-configured TX resources. Relay UE transmit to Remote UE using the resources configured by eNB in dedicated signaling.
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