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1
Introduction
In RAN1 #74bis meeting, working assumption has been reached for the D2D discovery signal design as following [1].

· Discovery uses a sequence plus message

· It is FFS whether the sequence may be the demodulation RS of the message
· For the message:

· PUSCH structure is reused, with:
· CRC is inserted, FFS between 16 and 24 bits
· Channel coding is used, FFS between Rel-8 turbo and tail-biting convolutional codes
· Rate matching is used for bit size matching and possibly for generating multiple transmissions
· Scrambling is to be used for interference randomization

· FFS whether UE-specific or not

· PUSCH DMRS is transmitted

· Possible additional RS is FFS

· Possible modifications to interleaver FFS

· CP length FFS

· Detailed RE mapping FFS

· Guard period details FFS
· FFS: consider the need for a time-varying hashing/scrambling function prior to channel coding
Based on the working assumption, this contribution discusses possible D2D discovery signal design options and discovery procedures.
2
Possible options for discovery
This section discusses pros and cons of possible discovery options. For the discovery signal structure, following options can be considered based on the use of a sequence plus message.

Option 1: Sequence is DM RS of the message.

Option 2: Sequence is a signal other than DM RS of the message.

For option 1, the sequence could be the form of the current UL DMRS since the message part of the discovery is assumed to reuse PUSCH structure. This option has a benefit from the viewpoint of specification efforts since the message can re-use PUSCH structure without further modification. However, receiving UE should try PUSCH decoding for all the possible resources for detecting discovery signal. It may cause high computational burden to the receiving UE. Currently, it is not decided whether the discovery information size is fixed or it is allowed to be variable. If variable discovery information size is allowed, option 1 has a difficulty in supporting the variable discovery information sizes.
In option 2, the sequence can be transmitted in a separate time/frequency resource from the discovery message. Therefore, this option would require more resources than option 1. This separate sequence may have a structure based on RACH preamble, SRS, and/or PSS/SSS. This approach requires a possible modification of sequence and PUSCH for carrying corresponding message so that additional specification effort is required. 
In option 2, the receiving UE first detects the discovery signal and then it tries to decode the corresponding message. Therefore, the burden of decoding discovery message can be reduced. This is because a UE does not have to try decoding of the message when the corresponding discovery sequence is not detected by the UE. 

Table 1. Observations on two design options for discovery signal
	
	Pros
	Cons

	Option 1
	· Simple structure
· Low specification effort
	· High computational burden to receiving UE

	Option 2
	· Simple detection scheme to receiving UE
	· More resources required

· Specification effort required

· Degradation in sequence detection performance if synchronization among UEs is not guaranteed


The benefit of option 2 is that the decoding complexity of a UE is decreased since the UE can just perform sequence detection followed by the decoding of not all messages but those which were filtered by the sequence detection. However, we can simply assume that the discovery period would be relatively long with enough time for decoding many messages during one discovery period. Therefore the decoding complexity is not be a big issue in this case. Furthermore, synchronization for D2D discovery may not be as tight as the current WAN transmission, so the detection performance of the sequence may not be guaranteed, especially for large delay spread environment or long range transmission.
Considering those aspects, we do not see clear benefits from option 2 to undergo additional specification efforts and to allow overhead from the separate sequence.
3
Conclusion

Based on discussions above, we prefer option 1 rather than option 2.
Proposal:
· For discovery signal, sequence is DM RS of the message
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