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1 Introduction
Rel-13 eD2D Work Item [1] will cover the following objective:
· 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]. 
In our understanding, the description of objective means that UEs in RRC_IDLE are allowed to transmit D2D discovery messages on non-serving carriers, and UEs in RRC_CONNECTED are allowed to transmit D2D discovery messages on non-serving carriers and/or secondary cells. The non-serving carriers and secondary cells may belong to a different PLMNs.

Proposal 1: Clarify the description of WID as meaning, UEs in RRC_IDLE are allowed to transmit D2D discovery messages on non-serving carriers, and UEs in RRC_CONNECTED are allowed to transmit D2D discovery messages on non-serving carriers and/or secondary cells.

In this contribution, we discuss possible scenarios in which the UE can transmit D2D discovery messages on non-serving carriers/PLMNs.
2 Authorized PLMNs/Carriers
The ProSe subscription information defined in TS 29.344 is as follows:

	ProSe-Subscription-Data ::= <AVP header: 3701 10415>

{ ProSe-Permission }
*[ ProSe-Allowed-PLMN ]

*[AVP]


In the subscription information, the “ProSe-Permission” IE indicates if the UE is subscribed for ProSe Direct Discovery, one-to-many ProSe Direct Communication, and other ProSe services.

The IE “ProSe-Allowed-PLMN” indicates the PLMN ID for which the UE is allowed to announce/monitor ProSe discovery. There could be multiple PLMN IDs for which the UE is allowed to announce ProSe discovery messages.
Observation 1: In the subscription data, the UE could be allowed to announce ProSe discovery messages in multiple PLMNs. 

It is natural that the UE can only announce ProSe discovery messages on the carriers belonging to the allowed PLMNs.

Proposal 2: UE shall only announce ProSe discovery messages on the carriers belonging to the allowed/authorized PLMNs.

3 Multi-Carrier/PLMN ProSe Discovery Scenarios

As per WID, there are four scenarios on announcement of ProSe discovery messages in a non-serving carrier and/or secondary cell.

Scenario 1: Announcement of ProSe discovery messages in a secondary cell belonging to the same PLMN as the serving cell.

Scenario 2: Announcement of ProSe discovery messages in a non-serving carrier belonging to the same PLMN as the serving cell.
Scenario 3: Announcement of ProSe discovery messages in a non-serving carrier belonging to a different PLMN than the serving cell.
Scenario 4: Announcement of ProSe discovery messages in a secondary cell belonging to a different PLMN than the serving cell.
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Figure 1 Scenario 1
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Figure 2 Scenario 2
Generally, one eNB may have several cells, but the eNB belongs to one PLMN, so each of the cells of the eNB belongs to that PLMN. With CA, the intra-eNB case in which an Scell/non-serving carrier belongs to the serving eNB of the UE is quite normal in both scenario 1 and 2. 

On the other hand, in the inter-eNB case of scenarios 1 & 2, cell2 is an SCell or non-serving cell that belongs to eNB2, but not the UE’s serving eNB1. RAN2 should decide whether or not to study the inter-eNB case in scenarios 1 & 2.
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Figure 3 Scenario 3
Normally, one eNB may belong to one PLMN, and all the cells of that eNB only belong to the one PLMN. However, one eNB may connect to more than one PLMN, and the eNB may have more than one cell. It is quite possible that these cells may belong to different PLMNs in the current network. Based on this, the intra-eNB case where the UE’s serving cell (e.g. PCell 1) and its non-serving cell (e.g. Cell 2) belong to different PLMNs could be a possible case, and we propose that RAN2 should support it. 

On the other hand, the inter-eNB case of scenario 3 is quite possible and is important for D2D discovery. In Figure 3, the UE’s serving eNB is eNB 1 and its serving cell is Cell 1 (e.g. PCell 1) which belongs to PLMN 1. The non-serving cell (e.g. Cel l2) belongs to eNB 2, which belongs to PLMN2. It is not clear if RAN2 should study the inter-eNB case of scenario 3.

Proposal 3: RAN2 should support both intra-eNB and inter-eNB cases in scenarios 1, 2, & 3.
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Figure 4 Scenario 4
Figure 4 illustrates the case where SCell 2 and PCell 1 belong to different PLMNs. The SCell and PCell may be from the same eNB or different eNBs. This means that the UE should have two serving PLMNs for the same  cellular communication, which is quite impossible in the current network. 

In release 12 the eNB can configure the UEs to use autonomously selected or eNB scheduled resources for D2D discovery transmission. To configure autonomously selected resources, either the eNB provides a discovery resource pool in SIB19 or the eNB configures a discovery resource pool via dedicated RRC signaling. For scheduled resource allocation, the eNB configures the UE via dedicated RRC signaling with dedicated resources for transmitting D2D discovery messages.
In order to support D2D discovery transmission in an SCell or non-serving carrier belonging to the same, and possibly different PLMNs, a connected UE could simply reuse the release 12 configuration messages to obtain resource allocation by dedicated RRC signaling. 
On the other hand, the case of discovery monitoring on non-serving carriers is specified in Rel-12. Similarly idle UEs could read SIB19 of a non-serving carrier and transmit discovery messages on the corresponding resource pools if configured.
Proposal 4: For D2D discovery transmission on non-serving carriers/secondary cells, RAN2 should support both autonomous resource selection and scheduled resources allocation.

4 Conclusion

In order to enhance D2D discovery support in the presence of multiple carriers and PLMNs, we have the following proposals and observation:

Observation 1: In the subscription data, the UE could be allowed to announce ProSe discovery messages in multiple PLMNs. 

Proposal 1: Clarify the description of WID as meaning, UEs in RRC_IDLE are allowed to transmit D2D discovery messages on non-serving carriers, and UEs in RRC_CONNECTED are allowed to transmit D2D discovery messages on non-serving carriers and/or secondary cells.
Proposal 2: UE shall only announce ProSe discovery messages on the carriers belonging to the allowed/authorized PLMNs.
Proposal 3: RAN2 should support both intra-eNB and inter-eNB cases in scenarios 1, 2, & 3.

Proposal 4: For D2D discovery transmission on non-serving carriers/secondary cells, RAN2 should support both autonomous resource selection and scheduled resource allocation.
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