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1
Introduction
RAN2#89bis has discussed the scenarios for UE-to-Network relay. Some agreements have been reached, e.g., relay UE will always be in-coverage. 
	Agreements

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  




In Rel-12, if a UE can find a cell in a carrier, the UE can consider itself to be “in-coverage” on that carrier. However, in the agreements reached above, how to define the “in-coverage” condition is not crystal clear. 

Observation 1: the “in-coverage” term defined in Rel-12 is specific for a carrier. It is not clear to which carrier the agreement “Relay UE will always be in-coverage” is applied.

In this contribution, we will discuss the possible inter-frequency scenarios where a relay UE could possibly be “out-of-coverage” on a carrier.
2
Inter-frequency Scenario
In Rel-12, a UE can perform ProSe communication and WAN communication in its Pcell on a public safety ProSe carrier. A UE could also perform WAN communication on cells not supporting ProSe communication, while performing ProSe communication on a non-serving ProSe carrier which is preconfigured in the device. 
As per the description of the eD2D WI, Rel-13 UE-to-Network relay should be based on Rel-12 work. Therefore, there are two possible cases for UE-to-Network relays:
· Intra-Frequency case: The relay UE is in coverage of E-UTRAN operating on the public safety ProSe carrier. The WAN communication between the relay UE and the eNB, and the ProSe communication between the relay UE and the remote UE, are both performed on a public safety ProSe carrier. 
· Inter-Frequency case: The relay UE is out of coverage or in coverage on the public safety ProSe carrier F1, and in coverage of another non-ProSe carrier F2. The WAN communication between the relay UE and the eNB is performed on the carrier F2, while the sidelink communication between the relay UE and the remote UE is on a public safety ProSe carrier F1. 
It is straightforward that the intra-frequency case should be supported. For the inter-frequency case, if the two carriers F1 and F2 belong to the same PLMN, it is reasonable to support this case also. For some other carriers belonging to different PLMNs, it is possible for the network to allow or to forbid the relay operation. Therefore, the network should be able to control which frequencies are supported for relay UEs to perform sidelink relay operation.
Proposal 1:The relay UE could perform sidelink relay operation on a public safety ProSe carrier F1 on which the relay UE may be in coverage or out of coverage, and perform Uu operation in another carrier F2 for which the UE is in-coverage.
Proposal 2: The network should be able to control which frequencies are supported for relay UEs to perform sidelink relay operation.
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Fig.1 Frequencies used for UE-to-Network Relay

3
Inter-frequency requirements

In Rel-12, it is mandatory for a PS UE to have a separate receive RF chain for sidelink communication, but the UE may only have one transmit RF chain for both Uu and sidelink. In Rel-12, the UE may perform Uu on the serving carrier and perform sidelink communication on another carrier (i.e., public safety ProSe carrier). In this case, a UE with single transmitting RF chain in RRC_CONNECTED may not be able to transmit sidelink communication on the ProSe carrier to avoid interruption of Uu operation.
Observation 2: In Rel-12, a UE with single transmitting RF chain may not be able to transmit sidelink communication, if the UE is served by E-UTRAN on another carrier and in RRC_CONNECTED.

In Rel-13, for the case of UE-Network relay, the relay UE needs to transmit relay discovery messages and sidelink communication for delivery of DL data of the remote UE, and at the same time the UE needs to transmit data to the network on the uplink. If the relay UE only has one transmit RF chain, due to the restriction in Observation 1 the relay UE may not be able to transmit data to the remote UE over SL communication channels.
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Fig.2 Transmission requirements of the relay UE

Observation 3: In Rel-13, if the relay UE has only one transmitting RF chain, the relay UE may not be able to transmit data to the remote UE over SL communication channels on a carrier other than the serving carriers for Uu.
The solutions to handle this issue include:

Option-1: The UE supporting relay functionality must have a separate transmitting RF chain for sidelink operation.

Option-2: A relay UE with only one transmit RF chain should be configured with a gap for sidelink communication.  In RAN2#90 meeting, we already agreed to specify a gap for sidelink discovery transmission. RAN2 can discuss if the gap can also be applied to sidelink communication.
Proposal 3: To support the inter-frequency relay scenario, RAN2 is requested to discuss whether the relay UE needs to have a separate transmit RF chain for sidelink. Alternatively, the UE may not have a separate transmit RF chain, but needs to be configured with a gap for sidelink transmission (including sidelink discovery and sidelink communication).

4
Conclusion

In this contribution, we first observed that 

Observation 1: the “in-coverage” term defined in Rel-12 is specific for a carrier. It is not clear to which carrier the agreement “Relay UE will always be in-coverage” is applied.

This contribution discussed inter-frequency scenario for UE-to-Network relay and had the following proposals:
Proposal 1:The relay UE could perform sidelink relay operation on a public safety ProSe carrier F1 on which the relay UE may be in coverage or out of coverage, and perform Uu operation in another carrier F2 for which the UE is in-coverage.

Proposal 2: The network should be able to control which frequencies are supported for relay UEs to perform sidelink relay operation.
This contribution further discussed the requirements of the relay UE, and had the following observations and a proposal.
Observation 2: In Rel-12, a UE with single transmitting RF chain may not be able to transmit sidelink communication, if the UE is served by E-UTRAN on another carrier and in RRC_CONNECTED.

Observation 3: In Rel-13, if the relay UE has only one transmitting RF chain, the relay UE may not be able to transmit data to the remote UE over SL communication channels on a carrier other than the serving carriers for Uu.

Proposal 3: To support the inter-frequency relay scenario, RAN2 is requested to discuss whether the relay UE needs to have a separate transmit RF chain for sidelink. Alternatively, the UE may not have a separate transmit RF chain, but needs to be configured with a gap for sidelink transmission (including sidelink discovery and sidelink communication).
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