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1 Introduction

In the RAN2#89Bis, the agreement is concluded that from RAN2 point of view, if the size of a discovery message (step 1) can be restricted to 232bits or less then discovery can be used.  If the size of a message is larger than 232 range then RAN1/2 needs to discuss whether to extend discovery or communication or RAN1’s recommendation should be taken into account.
In this contribution, we will analyze the possible discovery mechanism when the size of the discovery message is larger than 232bits for partial and outside network coverage scenarios and give our proposal.

2 Discussion

ProSe discovery in network coverage and ProSe Communication in partial and outside network coverage have been specified in Rel-12. Then in Rel-13 ProSe discovery in partial and outside network coverage scenarios should be supported.
In Rel-13, three discovery messages, such as UE-to-Network Relay Discovery、Group Member Discovery and UE-to-UE Relay Discovery for ProSe public safety direct discovery should be supported. According to the evaluating from SA2, the size of the parameters provided in the discovery message for UE-to-Network Relay Discovery case may exceed 232bits, whether it is realized based on the Rel-12 ProSe Direct Discovery or Communication, following aspects need be considered.
2.1 Based on the Rel-12 ProSe Direct Discovery 

Because the type 2B discovery of scheduled resource allocation is not relevant for out of coverage and partial coverage case, we consider only the Type 1 discovery of UE autonomous resource selection.

In Rel-12, for the inside network coverage, the size of the discovery message is fixed 232bits, each transmission for one discovery message is only carried in two PRB pairs in one subframe. If the size of Rel-13 D2D discovery exceed 232bits, then the number of PRB pairs in each subframe carrying one discovery message need to be extended because of increased message size to avoid the performance degrading.

In Rel-12, ProSe Direct Communication uses preconfigured resources when the UE is outside network. These preconfigured resources are indicated by the preConfigComm in SL-Preconfiguration. In order to achieve a universal solution, a similar approach may be applied to Type 1 discovery monitoring and transmission. This would require the Type 1 discovery resource pool to be preconfigured in SL-Preconfiguration for ProSe discovery in partial and outside network coverage scenarios. 

So, ProSe discovery in partial and outside network coverage scenarios can implement through extending the Rel-12 discovery resource configuration or introducing the pre-configured discovery resource pool.

2.2 Base on Rel-12 ProSe Direct Communication 

Because the Rel-12 ProSe Direct Communication has supported the partial and outside network coverage scenarios, which can realize variable length data transmission, so it may reuse this mechanism to treat the Rel-13 Prose Discovery as the data to be transmitted in the resource for the ProSe communication when UE is in partial or outside network coverage from RAN aspect. 

1) For the scheduled resource allocation mode, eNB allocates the suitable number of communication resource based on the BSR reported by UE, according to the resource allocation mechanism for ProSe communication, the discovery message can be transmitted in the resource for ProSe communication regardless of the message size without further enhancement. 

But, the MCS for the data transmission and the MCS for the discovery transmission may be different because of the characteristic of the service, and MCS can be configured by dedicated RRC signaling or SCI format 0, if eNB cannot differentiate the discovery message and the normal data, the MCS can be configured unsuitable, then the transmission reliability is affected, but generally the effect is not obvious. 

2) For the UE autonomous resource selection mode, when UE is in out of coverage, the resource is configured through SL-Preconfiguration, there is also no restriction for UE to select the resource for the variable size of discovery message.

So Rel-13 ProSe discovery in partial and outside network coverage scenarios can implement based on the Rel-12 ProSe communication without further enhancement if the size of discovery message exceed 232bits.
2.3

Comparison of Rel-12 D2D Discovery and D2D Communications for Public Safety Discovery

We compare the characteristic of Rel-12 direct discovery and Rel-12 direct communication, and analyze which one is more appropriate. The following aspects need to be considered: 
1) the number of subframes used to transmit discovery message

For the number of subframes used to transmit the discovery message, most four subframes are needed in the discovery mechanism, however, six subframes are needed in the communication mechanism. Therefore, from the resource efficiency point of view, the UE needs to be allocated more time domain resource for transmitting one discovery message compared with the discovery mechanism.

2) Latency in the transmission period

Protocol latency is another aspect which needs to be considered. The transmission period based on the Rel-12 ProSe Direct Discovery is a period configurable between 320 ms and 10240 ms, however, the transmission period based on the Rel-12 ProSe Direct Communication is a period configurable between 40 ms and 320 ms, so the D2D discovery would result in a much longer latency, unless some modifications are made to RAN specification.
3) Flexibility in message size for public safety discovery
Flexibility in message size for public safety discovery may be a desirable feature. Rel-12 Discovery supports only fix size of the discovery message, if Rel-12 discovery mechanism is used to transmit the Rel-13 discovery message, RAN specifications need to be enhanced. But, Rel-12 communication protocol already supports transmission of data packets of any sizes, so Rel-12 communication can implement the transmission of the Rel-13 discovery message without any modifications to AS layer. So the Rel-12 communication mechanism has more flexibility than Rel-12 discovery mechanism in the message size for public safety discovery. 

4) Support of the exist RAN specification

Rel-12 Discovery was designed for only inside network coverage, supporting out-of-coverage discovery requires more enhancement to the existing discovery protocol, but Rel-12 ProSe Direct Communication has support the partial and outside network coverage scenarios, and if UE is in the outside network coverage, the Pre-configuration is used.

5) Resource usage

To support Rel-13 Discovery for the partial and outside network coverage, the number of resource pools and the number of PRB pairs in each subframe carrying one discovery message can be extended based on the Rel-12 ProSe Discovery, which should be considered from RAN1, and the resource pre-configuration can be introduced; 

However, if the discovery message is treated as the data to be transmitted in the resource for the Rel-12 communication, it can be implemented according to the current specification. Because the communication is not designed from small/short data transmissions, transmitting the discovery message through the communication mechanism has less efficient in resource usage, some optimizations could be considered.

By comparison, if only the message size and period are considered, R12 ProSe communication would be a better approach, which allows more flexibility and extensibility for the increased message sizes. And from a RAN protocol standpoint, based on D2D communications has minimal impact. 

Proposal: Rel-12 ProSe Direct Communication should be a better approach for Rel-13 ProSe Direct Discovery comparing with Rel-12 D2D ProSe discovery, but some optimizations could be considered to increase the efficiency in resource usage.

3 Conclusion

Based on the discussion in section 2 the following is proposed:

Proposal: Rel-12 ProSe Direct Communication should be a better approach for Rel-13 ProSe Direct Discovery comparing with Rel-12 D2D ProSe discovery, but some optimizations could be considered to increase the efficiency in resource usage.
