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1
Introduction
This document discusses physical channel structures for D2D discovery signal. This introduces some possible candidates of the channel structure for the discovery signal in consideration of the discovery information size discussed in [1] and raised some issues for each structure.
2
Discussion of discovery signal structure
For a discovery signal structure in LTE system framework, two approaches can be considered. One is to reuse existing LTE physical channel or signal as much as possible and another is to design a new physical channel or signal. The design of the physical channel for the newly introduced D2D discovery should be made by considering the specification efforts and requirements for discovery signal. In this section, possible candidates of discovery signal structure are discussed.

2.1
Sequence based structure
One possibility of discovery signal structure is a sequence based structure where the sequence is selected from a set composed of the limited number of sequences. Each sequence in the set can express predefined discovery information. 
One example of the sequence based structures can be found in the synchronization signal composed of PSS and SSS. Each combination of PSS/SSS indicates one of 504 possible cell IDs. There are other examples of sequence based structures in current LTE system, SRS or RACH preamble. They can also be considered the possible candidates of the discovery signal with a proper modification to satisfy the requirements of D2D discovery.
The size of discovery information can affect the required number of sequences to indicate the discovery information. If the discovery information size increases, the number of sequences in the set also increases accordingly. In that case, the performance of sequence detection can be degraded and also the detection complexity would increase as well. In that perspective, if the required discovery information size is so large, it would not be favourable to use sequence based structure. In order to mitigate the degradation due to a large size of discovery information, a possible alternative can be to split the discovery information over multiple discovery signals.
Observation 1: Sequence based structure can be considered for discovery signal when the required discovery information size is not so large.
2.2 
Message based structure
The discovery signal can have a message based structure when the discovery information bits are encoded by channel codes and modulated to form a physical channel. Possible examples are PUSCH or PUCCH. 
A message based structure like PUSCH can carry a larger size of discovery information compared to sequence based structure. And it can accommodate the flexible size of information bits. One additional merit of the PUSCH format is that it can use a robust channel coding. However, this format requires large amount of resources if the information size increases.

If a size of discovery information is small, another message based structure like PUCCH format can also be considered. It cannot carry a flexibly large number of discovery information bits like PUSCH. While, it can accommodate multiple D2D UEs’ discovery signals in a single PRB by using CDM manner. For example, current PUCCH format 3 can carry up to 22 information bits and multiplex up to 4~5 UEs in a PRB. Therefore, with proper modifications, the message based structure like PUCCH format can carry a small number of discovery information bits with multiple UEs’ discovery signals multiplexed in one PRB.
Observation 2: A message based structure like PUSCH is useful to carry a flexibly large size of discovery information with a robust channel coding. 
Observation 3: For a message based structure, PUCCH like structure is considerable for a small discovery information size with multiple UEs’ discovery signals multiplexed in one PRB.
3   Conclusion

This contribution discussed candidates of D2D discovery signal structures and provided some observations. Based on the observations, the clarification of requirements for discovery signal should be made first. Details on the discovery signal structures can be made efficiently after that.

Observation 1: Sequence based structure can be considered for discovery signal when the required discovery information size is not so large.
Observation 2: A message based structure like PUSCH is useful to carry a flexibly large size of discovery information with a robust channel coding. 
Observation 3: For a message based structure, PUCCH like structure is considerable for a small discovery information size with multiple UEs’ discovery signals multiplexed in one PRB.
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