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1 Introduction

Related to direct discovery on non-PCell carriers, the following has been agreed in RAN1#82 meeting:

Agreements:

· When a UE transmits D2D discovery in non-primary carrier:

· If the UE has the activated serving cell in non-primary carrier, then the activated serving cell is always used for DL measurements and synchronization 
· Otherwise, one single DL carrier is used for DL measurements and synchronization for a given SL transmission.

· This single DL carrier is signalled (details left to RAN2) as either:

· The DL carrier paired to the carrier on which the UE performs SL transmission, or 

· A DL carrier not paired to the carrier on which the UE performs SL transmission

· RAN1 suggests that existing cell selection/reselection procedures apply for selecting which cell on the DL carrier is used, to be confirmed by RAN2

Therefore RAN2 should discuss how to perform the signaling of the DL carrier in which the UE should acquire measurement and synchronization for the sake of ProSe Discovery.
2 Discussion 

A pre-requisite for ProSe discovery is the need to acquire DL measurement and synchronization in the ProSe discovery carrier. DL measurements are needed to estimate the path loss reference which is used for ProSe discovery power control, and to estimate the RSRP which can be used for resource pool selection in type 1 ProSe discovery. On the other hand, synchronization with respect to the eNB (i.e. PSS/SSS synchronization) has to be acquired for in-coverage discovery. 
As RAN1 has also pointed out, in case the UE transmits ProSe discovery in a non-primary carrier and there is an activated serving cell in that non-primary carrier, then the activated serving cell is used for DL measurements and synchronization. 
However for UEs in RRC_IDLE in general, or for UEs in RRC_CONNECTED performing ProSe discovery in non-primary carrier there might not be activated (or even configured) cells. 
In this case, the more reasonable approach seems to be that regardless of whether the ProSe discovery carrier has an activated serving cell or not, the eNB (in which the UE is camping or connected) configures the UE for possible monitor of DL measurements/synchronization on a certain carrier which can be paired or not-paired to the carrier on which the UE will perform ProSe Discovery. In particular, such configuration is provided via SIB19, and for each SL carrier frequency, the DL measurements/synchronization carrier is indicated. If no indication is provided in SIB19 the UE will simply use the paired DL carrier for measurements/synchronization. If the SL carrier frequency and the serving carrier are managed by the same eNB it can be beneficial to reuse the measurements on the serving carrier. This creates shorter gaps on the serving carrier as the UE only needs to track the SL carrier when receiving/transmitting Discovery.
Proposal 1 The carrier that is possible to use for DL measurements/synchronization can be indicated via SIB19 for each SL carrier frequency.
Proposal 2 If no carrier for DL measurements/synchronization is indicated in SIB19, the DL carrier paired to the SL carrier frequency is used for DL measurements/synchronization. 
As RAN1 indicated, regarding which exact cell to use for DL measurements/synchronization in the ProSe discovery, we believe that existing cell selection/reselection procedure can be used. However, in line with RAN1 agreement, if in the non-primary DL carrier there is one (or more) activated serving cells, the selection of the serving cell is prioritized over the selection of a non-activate cell.
Proposal 3 Existing cell selection/reselection procedures are applied to select which cell in the non-primary DL carrier is used.
Proposal 4 A non-activated serving cell can be selected only if there are no activated serving cells in the non-primary DL carrier.
 If ProSe discovery is executed in the primary carrier, then we believe that the PCell can be used for DL measurements and synchronization.

Proposal 5 For ProSe discovery in primary carrier, the PCell is used for DL measurements and synchronization.
2.1 Inter-PLMN Discovery Resources Randomization

Regarding inter-PLMN discovery, some simple considerations may improve inter-PLMN Direct Discovery performances. For example, it is useful to avoid consistent collisions between resources for direct discovery across carriers, which would systematically prevent inter-PLMN discovery for cells with colliding resources. One way to achieve this is to periodically time-shift the resource pools for discovery on different cells of different carriers. The periodic shifts may be a function of the PLMN ID (or, the carrier frequency, e.g. EARFCN) and Cell IDs and do not need to be explicitly signalled. 
Proposal 6 Consider randomization of the time offset for the discovery pools on different carriers to avoid consistent collisions among carriers.
3 Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1
The carrier that is possible to use for DL measurements/synchronization can be indicated via SIB19 for each SL carrier frequency.
Proposal 2
If no carrier for DL measurements/synchronization is indicated in SIB19, the DL carrier paired to the SL carrier frequency is used for DL measurements/synchronization.
Proposal 3
Existing cell selection/reselection procedures are applied to select which cell in the non-primary DL carrier is used.
Proposal 4
A non-activated serving cell can be selected only if there are no activated serving cells in the non-primary DL carrier.
Proposal 5
For ProSe discovery in primary carrier, the PCell is used for DL measurements and synchronization.
Proposal 6
Consider randomization of the time offset for the discovery pools on different carriers to avoid consistent collisions among carriers.
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