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1. Introduction
ProSe discovery in network coverage has been specified in Rel-12. According to the WID for Rel-13 [1], ProSe discovery in partial and outside network coverage scenarios should be further studied, and type1 discovery for in network coverage can be possibly extended. In addition, SA2 suggested another candidate solution that ProSe discovery can be performed by ProSe communication [2]. This contribution aims to analyse and compare the two candidate solutions.
2. Discussion
This part aims to analyse the two candidate solutions, which were listed in the agenda as well. 
Extend the Rel-12 discovery framework

The following description for ProSe discovery in network coverage has been included in the CR 36.331 for Rel-12 [3].
the number of transmissions for a transport block on PSDCH is  
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is given by the higher layer parameter discoveryNumRetx , and each transmission corresponds to one subframe belonging to a set of subframes, and in each subframe, the PSDCH is transmitted on two physical resource blocks per slot.

We can see that each transmission for one discovery message is only carried in one subframe. And the UE has to select two PRB pairs in one subframe to transmit the discovery message. In addition, the transport block size is 232 according to the statement in [3].
Observation 1: In Rel-12 specification, the transport block size for one discovery message is fixed. One discovery message is transmitted on two PRB pairs in each subframe.
According to LS from SA2, the following three discovery messages for ProSe public safety direct discovery in TR23.713 are supported in Rel-13.
· UE-to-Network Relay Discovery (TR 23.713 clause 6.1.2.2)

· Group Member Discovery (TR 23.713 clause 6.1.2.3)

· UE-to-UE Relay Discovery (TR 23.713 clause 6.1.2.4)

Up to now, the size of discovery message has not been determined yet because some parameters for Rel-13 discovery message are FFS. Taking the UE-to-Network Relay Discovery as example since two other cases are not included in the WID, SA2 needs to decide the size of at least three parameters, including Connectivity Info, Status/maintenance flags and Group Info [4].
If the size of one discovery message for Rel-13 ProSe can be contained in two PRB pairs, there is no impact on at least RAN2 specification. Otherwise, the RAN specification needs to be enhanced in RAN specification. More specifically, the discTxResourceReq IE included in SidelinkUEInformation message may need to be enhanced because of the different message size. And the number of PRB pairs in each subframe carrying one discovery message need to be relaxed. 
Observation 2: If the size of one discovery message is more than 232 bits, the RAN specification need to be enhanced. More specifically, the discTxResourceReq IE included in SidelinkUEInformation message may need to be enhanced. And the restriction for the number of PRB pairs in each subframe for one discovery message need to be relaxed.
As mentioned in LS from SA2, it is a possible option that one rel-13 discovery message is limited in two PRB pairs in order to avoid enhancing the rel-12 specification [2]. It means that some parameters may need to be constrained in size, e.g. by imposing limits on the parameter size or by relying on pre-configured mapping tables.

Observation 3: The performance may be degraded if some parameters need to be constrained in size in order to avoid enhancing the rel-12 specification.
Realize as discovery through communication
In rel-12, there are two different mechanisms designed for the discovery and communication, respectively. In the case of ProSe communication, there is no restriction on the number of the mode 2 resource selected by the UE. For the mode 1 resource, eNB allocates the suitable number of communication resource based on the BSR reported by UE. Therefore, 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.
Observation 4: In this solution, it provides more flexibility for the variable size of discovery message compared to the resource restriction in the discovery mechanism.
In this solution, the discovery message is treated as the data to be transmitted in the resource for the ProSe communication. In ProSe communication mechanism, SCI format 0 is transmitted in two subframes in the subframe pool and one physical resource block per slot in each of the two subframes. The data will be transmitted in the four subframes indicated by T-RPT included in PSCCH. It means six subframes are needed to transmit one discovery message in this solution. However, at most four subframes are needed to transmit one discovery message in the discovery mechanism since the number of retransmission can be configured as 0, 1, 2, or 3. Therefore, from the resource efficiency point of view, the UE needs to be allocated more resource for transmitting one discovery message. From the receiver UE point of view, the UE needs to detect more resource for receiving the discovery message.
Observation 5: From the resource efficiency point of view, the UE needs to be allocated more resource for transmitting one discovery message. From the receiver UE point of view, the UE needs to detect more resource for receiving the discovery message.
In addition, the eNB may configure MCS for the data transmission by dedicated signalling according to the current specification. Since eNB cannot differentiate the discovery message and the normal data for transmission, eNB may configure MCS for the discovery message based on QoS of the normal data. However, there is the different QoS for the discovery message and the normal data. The reason is the goal of ProSe discovery is to broadcast the 200 bits message to the UEs in proximity while the goal of ProSe communication is to support burst data transmission for VoIP or video to the UEs in proximity.
Observation 6: eNB may configure the unsuitable MCS for the discover message because eNB cannot differentiate the discovery message and the data for ProSe communication according to the current specification.

Based on the above analysis, the solution that the discovery message is transmitted by ProSe communication mechanism, exactly can work regardless of the variable size of discovery message. But the resource efficiency is significantly lower compared to the extension of legacy discovery mechanism.
In the solution of extending the legacy discovery mechanism, whether the enhancement is necessary or not depends on the size of discovery message. More specifically, if the size of one rel-13 discovery message can be contained in two PRB pairs, there is no impact on at least RAN2 specification. Otherwise, the RAN specification needs to be enhanced in RAN1 and RAN2 specification. In addition, only extending discovery mechanism is included in the WID.
Therefore,
Proposal: It is proposed to extend the Rel-12 discovery mechanism and suggest SA2 constrain the size of discovery message. 
3. Conclusion

In this contribution, the following observations and proposal are given based on the analysis and comparison of the two candidate solutions:

Observation 1: In Rel-12 specification, the transport block size for one discovery message is fixed. One discovery message is transmitted on two PRB pairs in each subframe.
Observation 2: If the size of one discovery message is more than 232 bits, the RAN specification need to be enhanced. More specifically, the discTxResourceReq IE included in SidelinkUEInformation message may need to be enhanced. And the restriction for the number of PRB pairs in each subframe for one discovery message need to be relaxed.
Observation 3: The performance may be degraded if some parameters need to be constrained in size in order to avoid enhancing the rel-12 specification.
Observation 4: In this solution, it provides more flexibility for the variable size of discovery message compared to the resource restriction in the discovery mechanism.

Observation 5: From the resource efficiency point of view, the UE needs to be allocated more resource for transmitting one discovery message. From the receiver UE point of view, the UE needs to detect more resource for receiving the discovery message.
Observation 6: eNB may configure the unsuitable MCS for the discover message because eNB cannot differentiate the discovery message and the data for ProSe communication according to the current specification.

Proposal: It is proposed to extend the Rel-12 discovery mechanism and suggest SA2 constrain the size of discovery message. 
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