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1 Introduction
One of the objectives of enhanced LTE D2D Proximity services work item [1] is to enhance D2D discovery support in the presence of multiple carriers and PLMNs.

In this paper we discuss the need for enhancing D2D discovery to allow sidelink direct discovery announcements in non-serving carrier and Scell.
2 Discussion
In Release 12,
1) RRC_CONNECTED UE interested in transmitting sidelink direct discovery announcements is allowed to transmit sidelink direct discovery announcements only in Pcell. 
2) RRC_IDLE UE interested in transmitting sidelink direct discovery announcements is allowed to transmit sidelink direct discovery announcements only in serving cell. Carrier prioritization for reselecting a cell supporting sidelink direct discovery is also not allowed.
The UE may not be able to transmit sidelink direct discovery announcements in following scenarios:
1) Network may support sidelink direct discovery on some of the deployed carriers. As a result,

· If the Pcell does not support sidelink direct discovery then RRC_CONNECTED UE will not be able to transmit sidelink direct discovery announcements even if UE is configured with a Scell which supports sidelink direct discovery or even if UE can detects a cell on another carrier which supports sidelink direct discovery. 
· If the RRC_IDLE UE is camped on a cell of certain carrier not supporting sidelink direct discovery then UE will not be able to transmit sidelink direct discovery announcements even if it can detect a cell on another carrier supporting sidelink direct discovery. This issue can be resolved by allowing the UE to prioritize carrier supporting sidelink direct discovery. However this will lead to movement of UEs to certain carrier which in turn can cause load imbalance among the carriers of a deployment.

Observation 1: RRC_CONNECTED UE is deprived of sidelink direct discovery service if Pcell does not support discovery. RRC_IDLE UE is deprived of sidelink direct discovery service if serving cell does not support discovery.
Observation 2: Prioritizing a carrier supporting sidelink direct discovery may cause load imbalance among the carriers of a deployment.

2) If Pcell supports sidelink direct discovery announcements but it does not have enough discovery resources to assign to UE because of discovery/WAN traffic load then RRC_CONNECTED UE cannot transmit sidelink direct discovery announcements. 

Observation 3: RRC_CONNECTED UE is deprived of sidelink direct discovery service if Pcell supports discovery but does have enough resources to assign to UE.

3) In Release 13 PS discovery (group member discovery or UE-NW Relay discovery) needs to be supported. In case of PS, the PS UE needs to transmit the sidelink direct discovery announcements on pre-configured PS ProSe Carrier similar to sidelink direct communication so that both in coverage PS UE and out of coverage PS UE receive each other’s discovery announcements. 
· If the sidelink direct discovery announcements are allowed only in Pcell for RRC_CONNECTED UE then even if the Pcell supports discovery the RRC_CONNECTED UE will not be able to transmit sidelink direct discovery announcements for PS discovery if the carrier of Pcell is not the PS Prose Carrier. 
· Similarly, if the sidelink direct discovery announcements are allowed only in serving cell for RRC_IDLE UE then even if the serving cell supports discovery the RRC_IDLE UE will not be able to transmit sidelink direct discovery announcements for PS discovery if the carrier of serving cell is not the PS Prose Carrier.
Observation 4: RRC_CONNECTED UE is deprived of sidelink direct discovery service if the carrier of Pcell is not PS ProSe Carrier irrespective of whether discovery is supported on Pcell or not. RRC_IDLE UE is deprived of sidelink direct discovery service if the carrier of serving cell is not PS ProSe Carrier irrespective of whether discovery is supported on serving cell or not
Allowing transmission in non-serving carrier and Scell can resolve the issues. So based on the observations we propose the following:

Proposal 1: Sidelink direct discovery announcements in non-serving carrier and Scell should be supported.
Proposal 2: RRC_CONNECTED UE should be allowed to transmit sidelink direct discovery announcements in a cell on another carrier (serving or non-serving) which supports sidelink direct discovery if

· Pcell does not support sidelink direct discovery or

· Pcell supports sidelink direct discovery but resources for direct discovery announcements are not assigned to UE or

· Pcell’s carrier is not the carrier of interest for transmitting sidelink direct discovery announcements irrespective of whether Pcell supports sidelink direct discovery or not
Proposal 3: RRC_IDLE UE should be allowed to transmit sidelink direct discovery announcements in a cell on non-serving carrier if

· Serving cell does not support sidelink direct discovery or

· Serving cell’s carrier is not the carrier of interest for transmitting sidelink direct discovery announcements irrespective of whether serving cell supports sidelink direct discovery or not

3 Conclusion

In this paper we have discussed the need for enhancing D2D discovery to allow sidelink direct discovery announcements in non-serving cell. We propose the following:

Observation 1: UE may be deprived of sidelink direct discovery service if sidelink direct discovery is supported in some of the deployed frequencies.
Observation 2: Carrier prioritization for reselecting a cell supporting sidelink direct discovery may cause load imbalance among the carriers of a deployment.

Observation 1: RRC_CONNECTED UE is deprived of sidelink direct discovery service if Pcell does not support discovery. RRC_IDLE UE is deprived of sidelink direct discovery service if serving cell does not support discovery.

Observation 2: Prioritizing a carrier supporting sidelink direct discovery may cause load imbalance among the carriers of a deployment.

Observation 3: RRC_CONNECTED UE is deprived of sidelink direct discovery service if Pcell supports discovery but does have enough resources to assign to UE.

Observation 4: RRC_CONNECTED UE is deprived of sidelink direct discovery service if the carrier of Pcell is not PS ProSe Carrier irrespective of whether discovery is supported on Pcell or not. RRC_IDLE UE is deprived of sidelink direct discovery service if the carrier of serving cell is not PS ProSe Carrier irrespective of whether discovery is supported on serving cell or not
Proposal 1: Sidelink direct discovery announcements in non-serving carrier and Scell should be supported.
Proposal 2: RRC_CONNECTED UE should be allowed to transmit sidelink direct discovery announcements in a cell on another carrier (serving or non-serving) if

· Pcell does not support sidelink direct discovery or

· Pcell supports sidelink direct discovery but resources for direct discovery announcements are not assigned to UE or

· Pcell’s carrier is not the carrier of interest for transmitting sidelink direct discovery announcements irrespective of whether Pcell supports sidelink direct discovery or not

Proposal 3: RRC_IDLE UE should be allowed to transmit sidelink direct discovery announcements in a cell on non-serving carrier if

· Serving cell does not support sidelink direct discovery or
· Serving cell’s carrier is not the carrier of interest for transmitting sidelink direct discovery announcements irrespective of whether serving cell supports sidelink direct discovery or not
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4.1	Objective of SI or Core part WI or Testing part WI


The objective of this work item is to enhance LTE device to device, both for discovery and communication. 


:


Enhance D2D discovery support in the presence of multiple carriers and PLMNs:


Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3].
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