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1. Introduction
One objective of Rel-13 eD2D WI is to enable D2D discovery for public safety services based on Type 1 discovery [1]:
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].

According to [2], supporting public safety discovery may require a new discovery message format as the message may need to deliver information not included in the Rel-12 format. This contribution provides discussions on how to support multiple discovery formats when Type 1 discovery is used for public safety. 
2. Discussions
The UE complexity in monitoring multiple discovery messages can be defined in terms of the sidelink process which was agreed in Rel-12 as follows:

Agreements:

· For D2D, use the term “maximum number of [Sidelink Processes]” instead of “maximum number of HARQ processes”

· The maximum number of [Sidelink Processes] is the maximum number of sidelink transport blocks that a UE can handle at a given time instant. 

· Working Assumption: A transport block is assumed to have stopped being handled when it is sent to higher layers, or if the maximum number of retransmissions is reached and the UE discards the transport block without sending it to higher layers. 

· RAN2 can confirm the final wording. 

Agreements:

For D2D discovery, from a receiving D2D UE perspective, 

· The maximum number of Sidelink processes that a D2D UE is expected to handle is a UE capability which is one of {50, 400}
· It is RAN1’s understanding that a single FFT per carrier can be used to receive these Sidelink processes (note that this does not imply anything about whether the UE is expected to receive on more than one carrier simultaneously)
· The maximum number of transport block bits received within a TTI is set to 50*232
· The maximum number of bits of a single Sidelink transport block is 232 bits. 
It is RAN1’s understanding that there is no LBRM in D2D, and the performance requirements will be defined assuming that the UE can store all the soft bits received associated with a given transport block.
As a sidelink process is defined for each transport block, any receptions that require separated handling/processing for the transport block should be counted as separated sidelink processes. Such handling/processing includes the channel estimation, codeword decoding, and soft combining. In other words, when a UE receives two discovery messages in the same time/frequency resource (e.g., on two PRB pairs in the resource pool), it corresponds to handling two sidelink processes if the two messages are different either in the reference signal or the message length. This is because the UE needs to perform separated channel estimation or codeword decoding and soft combining for the two messages as if they are transmitted in separated time/frequency resources. If the two messages use the same reference signal and length, no separated processing is necessary and they can be treated as a single sidelink process.

Observation: Receiving two discovery messages in a given resource with the same length and the same RS is considered as processing one sidelink process. If two messages in a given resource are different either in the length or RS, receiving two messages is considered as processing two sidelink processes.
With this observation, it is desirable to keep the same RS and message length when Type 1 discovery is extended to public safety use. The physical layer UE processing complexity will be the same as that in Rel-12, and no or limited additional specification effort will be necessary for defining the related UE capability (e.g., the capability signalling, the maximum number of TB bits); otherwise, the receive UE should split its sidelink process handling capability into the multiple discovery formats. Furthermore, this approach enables reusing the overall design of Rel-12 discovery (e.g., the number of PRB pairs per message, RS and scrambling sequence design, the repetition numbers/patterns) as well as the performance evaluation results (including the UE performance requirements) obtained during Rel-12 specification work, while it seems not easy to assess the performance and re-design the physical layer aspect of a new physical layer discovery message format with limited RAN1 work time in Rel-13 eD2D WI if the message size or RS usage differs substantially. We note that the discovery message format can be differentiated, if needed, by the physical layer parameters with no impact on the UE processing complexity, and the use of format-dependent CRC mask can be an example.
Proposal: Discovery message length and RS sequence are the same as those in Rel-12 when Type 1 discovery is used for public safety in Rel-13.
3. Conclusion
This contribution discussed the physical layer aspects of the public safety discovery message format to be introduced in Rel-13. The following observation was made with regard to the UE processing complexity and a proposal was derived:

Observation: Receiving two discovery messages in a given resource with the same length and the same RS is considered as processing one sidelink process. If two messages in a given resource are different either in the length or RS, receiving two messages is considered as processing two sidelink processes.
Proposal: Discovery message length and RS sequence are the same as those in Rel-12 when Type 1 discovery is used for public safety in Rel-13.
As the discovery message format will be finalized in other WGs, it is also proposed to send an LS to inform the RAN1 recommendation of reusing the Rel-12 discovery message length. A draft LS is provided in [3].
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