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1 Introduction

One objective of the Rel-13 D2D WID [1] is to enhance the D2D discovery as described below
1) Define enhancements (if needed) to D2D discovery to enable the following features: 

a) Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].

Additionally, according to incoming LS from RAN1 [2], RAN1 made the following agreements:

Agreement:

· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits

In this contribution, we address the necessary changes to support Type 1 discovery for the partial and outside network coverage scenarios from RAN2 perspective, taking the RAN1 agreements into account.
2 Discussion 

In Rel-12, direct discovery is supported only for in coverage UEs while direct communication can be supported for both in coverage and partial/outside network coverage UEs. The target scenario for Rel-13 direct discovery is to extend the support to outside network coverage scenarios targeting public safety use. Figure 1 shows a possible application scenario, where F1 is an in-coverage carrier that the UE can possibly use for communication over the Uu interface and F2 is an out-of-coverage carrier.
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Figure 1: Partial/outside network coverage scenario.
To determine whether a certain carrier is in coverage or not for direct discovery, the same criterion used in Rel-12 for direct communication can be applied. Therefore when the UE is interested to perform ProSe direct discovery on non-serving frequencies, it shall perform measurements on those frequencies for cell selection and evaluate the S-criterion to determine whether the UE is in coverage or not on the intended carrier.
Proposal 1 Legacy coverage detection criterion is used to determine whether the UE is in coverage or not on the carrier on which to perform direct discovery.
Since no network infrastructure can assist direct discovery on out of coverage carriers, i.e. no SIB19 is available, only type 1 discovery can be considered where the resources for discovery signal transmission are selected by the UE. Accordingly, the resource pool configuration must be preconfigured or configured by the ProSe function and the UE can only use autonomous resource selection. As in ProSe direct communication, the UE will start using the resource pool provided in SIB19 when the out of coverage carrier enters coverage upon fulfilling the S-criterion.
Proposal 2 The carrier frequency and the resource pool configuration to be used in out of coverage scenario is preconfigured or configured by the ProSe function.
An important aspect to be discussed is the timing reference to be used when transmitting on the preconfigured resources. As such, the UE has to select a synchronization source when operating in partial and outside network coverage by taking account the sidelink synchronization signals (SLSS) and eNB PSS/SSS. Similarly to ProSe direct communication, we propose that if the UE is out of coverage on the frequency to be used for sidelink direct discovery, it shall first select the candidate synchronization sources that fulfil a minimum S-RSRP requirement and then determine the actual synchronization source according to the following priority:

1.
eNBs that a UE camps on

2.
UEs within network coverage (among which higher priority is given to the strongest detected SLSS)

3.
UEs out of network coverage transmitting SLSS relayed from an in-coverage UE (among which higher priority is given to the strongest detected SLSS)

4.
UEs out of network coverage transmitting SLSS relayed from an out-of-coverage UE (among which higher priority is given to the strongest detected SLSS)

5.
If none of the above are selected, the UE uses its own internal clock.

Proposal 3 A UE participating in partial and outside network coverage discovery shall select the synchronization sources follow the same procedure used by Rel-12 for ProSe direct communication.
In Rel-12, depending on the syncOffsetIndicator broadcasted in SIB19, the actual transmission of SLSS take place at the beginning or before the discovery transmission pool. Since SIB19 is not available for an out-of-coverage carrier, the synchronization offset has to preconfigured.

Proposal 4 Consider pre-configuration of synchronization offset indicator.
3 Conclusion
In this contribution, based on the above discussion, we have proposed the following:
Proposal 1
Legacy coverage detection criterion is used to determine whether the UE is in coverage or not on the carrier on which to perform direct discovery.
Proposal 2
The carrier frequency and the resource pool configuration to be used in out of coverage scenario is preconfigured or configured by the ProSe function.
Proposal 3
A UE participating in partial and outside network coverage discovery shall select the synchronization sources follow the same procedure used by Rel-12 for ProSe direct communication.
Proposal 4
Consider pre-configuration of synchronization offset indicator.
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