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1. Introduction
In RAN1#74bis meeting, discovery signal was discussed and the following working assumption was made for further discussion [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

Regarding to timing of type 1 discovery, working assumption was made as follows [1]. 

· At least for discovery:

· Any UEs that do not have an active timing advance value (including RRC_Idle UEs in coverage if transmission of discovery signal is supported for such UEs, and out of coverage UEs that do not have an active timing advance value) use T2=0 

· FFS for UEs with an active timing advance value

This contribution discusses discovery signal structure, timing, and number of PRBs. Several proposals are made in these aspects. 
2. Discussion
2.1 Possible candidates of discovery signal 
As mentioned above, discovery signal is assumed to use a sequence plus message and the message is assumed to reuse PUSCH structure [1]. Fig. 1 illustrates several possible candidates for the discovery signal of sequence plus message. 
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(a) Generic view
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(b) Possible allocation
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(c) Another possible allocation

Fig. 1 Transmission of discovery signal

While the assumption of being within network coverage, it is presumed that these D2D UEs have rough common DL reference timing. By means of suitable timing adjustment, transmission and reception of discovery signal could be deemed as synchronous transmission and detection. So it should be reasonable to assume that transmission of Type 1 discovery is, at least roughly, synchronous transmission. Remaining timing and frequency offset could be accommodated by cyclic prefix and estimated by reference signal (e.g. DMRS) in discovery message. 

Candidates in 1(a) and 1(b) with a preamble (sequence) seem to be not necessary in the synchronous transmission. Hence, 1(c) should be a suitable signal structure with the sequence dedicated for demodulation of the message. 

Proposal #1: Discovery signal consists of message and demodulation RS sequence for Type 1 discovery in case D2D UEs are within network coverage. 

Candidate 1(a) and 1(b) are still could be considered in non-synchronized scenarios, especially while demodulation RS is not sufficient to provide detection of the discovery message. 
Proposal #2: Discovery signal consists of message and separate sequence for non-synchronized D2D discovery is FFS. 

2.2 Timing of discovery signal 

Timing of type 1 discovery is assumed to make use of T2=0 while UEs don’t have an active timing advance value [1]. This assumption seems to be workable for D2D UEs nearby eNB or D2D UEs are distributed within a limited range. Similar T1 is obtained or referred to, then a fixed value of T2 could be feasible for discovery transmission. For UEs in idle mode or out of coverage, there is no timing advance parameter available. A fixed T2=0 should be applied to these UEs for their transmission of discovery signal and let it given to receiving UEs. 
Proposal #3: Fixed T2=0 is used for UEs in idle mode or out of coverage. 

For UEs with active timing advance values, additional signalling and consideration of T2 values could facilitate reception of discovery signal. While considering additional cost on signalling, a fixed T2 value is preferred to simplify discovery transmission. 
Proposal #4: Fixed T2 is used for UEs with an active timing advanced value.

2.3 Number PRBs for discovery message 

The number of PRBs for discovery could rely on the content of discovery message. Both physical and upper layer parameters should be considered to send in the discovery message to facilitate following discover procedure. It might need to wait for both RAN1 and RAN2 having consensus for what parameter to send in discovery message. The parameters should be limited to have 1 or 2 PRB-pairs for discovery message. 

3. Conclusions

This contribution discusses discovery signal structure, timing, and number of PRBs. Several proposals are made as follows. 

Proposal #1: Discovery signal consists of message and demodulation RS sequence for Type 1 discovery in case D2D UEs are within network coverage. 

Proposal #2: Discovery signal consists of message and separate sequence for non-synchronized D2D discovery is FFS. 

Proposal #3: Fixed T2=0 is used for UEs in idle mode or out of coverage. 

Proposal #4: Fixed T2 is used for UEs with an active timing advanced value.
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