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1
Introduction
How to support LTE device to device for proximity service has been discussed for several meetings in RAN1. According to the agreed scope of the WI [1], the two main topics need to be investigated in RAN1 are: 
· Broadcast communications for in network coverage, partial and out of network coverage for public safety 
· Discovery for within network coverage.

Some agreements were reached and FFS issues have been identified in RAN1 #76b on D2D signals:

· At least for UEs which are not out-of-coverage, the size of the gap agreed in RAN1#76 for both communication and discovery is 1 symbol at the end of every D2D transmission which does not use uplink timing advance

· FFS whether a “D2D transmission” can in some cases be considered to have a duration of more than one subframe, and if so, in which cases. 

· If the transmitting UE is in-coverage, the CP lengths for D2D signals and cellular traffic are independently configured
· D2D CP length is set by common higher layer signaling 
· FFS whether the SA, D2D data and D2DSS may use different CP lengths

· FFS which CP length to use /how to configure it if the transmitting UE is not in-coverage
· For discovery only

· At least if message is not smaller than 104 bits, CRC is 24 bits

· Message scrambling is independent of any ID of the transmitting UE

· FFS whether DMRS cyclic shift is chosen randomly every transmission 

In this contribution, we will investigate the issues of D2D signal gap and CP length that are common for D2D discovery and communication, also the discovery message scrambling and DM-RS cyclic shift that are specific for D2D discovery.  
2
Issues common for Discovery and Communication
In this section we discuss issues that are identified for both discovery and communication.
D2D signal gap:

For in-coverage, the discussing point is whether one symbol gap is always present on the end of each D2D SF. We recognize that there are the cases that D2D transmission may happen for consecutive SFs and D2D Rx UE can know this before the reception, for example if retransmission of D2D data communications happens for consecutive SFs and D2D Rx UE can obtains such information from RPT in SA. In such cases, one symbol gap in the middle of consecutive D2D SF is indeed unnecessary. However, we also notice that such consecutive SF of D2D transmission may not be always known to Rx UE before D2D reception, especially for discovery, where UE may only know the reception pool. Thus we see the gain from saving one symbol gap for in-coverage D2D transmission needs further justification. Besides, from reducing UE complexity point of view, always assuming one symbol gap existence can simplify UE receiver design.

For out-of-coverage case, because there will have no cellular TA settings, such one symbol gap may not be necessary. However, if no signal gap is always assumed for out-of-coverage, risks may happen for the D2D reception UEs on the coverage boundary area. On the coverage boundary, there is a possibility that a cellular UE with configured TA value can also receive D2D signals from out-of coverage D2D transmitting UEs without D2D signal gap. For this case, it is difficult for this cellular boundary UE to switch between D2D reception and cellular transmission.  Therefore, we see it is necessary to further investigate the D2D signal gap for out-of coverage case.      
Based on the discussion above, we would like to propose that:
Proposal 1: 
· For in-coverage case, there is always one symbol signal gap at the end of each D2D transmission SF which does not use uplink TA.
· FFS on out-of-coverage case, whether D2D signal gap is needed.
CP length:

For in-coverage case, the discussion is whether the SA, D2D data and D2DSS can use different CP lengths. If in-coverage D2D signals can be configured with different CP length, then D2D signals with different CP length should be allocated in different D2D SFs to avoid interference between different CP length signals, which will decrease the D2D resource utilization efficiency. Further, Rx UE need to switch between different CP length and this will increase the D2D UE receiver complexity. Therefore, we think it is better to have same CP length for all D2D signals for in-coverage case.
Proposal 2: Same CP length is applied for all D2D signals for in-coverage case. 
3
Issues for Discovery only
Scrambling for discovery message:

In RAN1-74b, scrambling is agreed to be used for discovery message to randomize the interference. For type-1 resource allocation, we see that random selection of discovery resource can already randomize the potential interference, either from other D2D signals or from cellular signals. For type-2 resource allocation, through proper resource allocation by eNB, interference either from other D2D signals or from cellular signals can be avoided or controlled. In this sense, we see that common scrambling is sufficient. 

But considering there will be no coordination across adjacent cells for discovery resource allocation, inter-cell interference may be a potential issue for D2D discovery. Then cell specific scrambling, such as from cell ID, is sufficient to randomize inter-cell interference.

 Proposal 3: Common or cell specific scrambling is applied for D2D discovery message. 

DMRS cyclic shift:

The discussion here is whether random selection of cyclic shift (CS) is applied for discovery signal DMRS. We understand the major benefit from random selection of CS is that in case of colliding discovery resource, DMRS can still be recovered through potential different CS so that better channel estimation performance could be obtained. But on the other hand, such improvement on the discovery reception part actually depends on the blind detection of the CS, which increases the UE receiver complexity. Considering the risk of false/fail detection probability due to multiple CS hypothesis, we see the potential gain due to random selection of CS may be compromised. Furthermore, as indicated on the above, random selection of resource for type-1 discovery and proper resource allocation from eNB for type-2 discovery should be the most important way to mitigate the interference from colliding resource. Therefore, we do not see it is very beneficial to randomly select CS for DMRS in discovery signal. But considering the potential inter-cell interference for discovery signals, due to the fact that there will be no cross-cell coordination for discovery in rel-12, we see it is beneficial to apply a cell specific CS for DMRS for discovery signal.       

Proposal 4:  Cell specific cyclic shift is applied for DMRS of D2D discovery signal.
4         Conclusion
In this contribution, we discuss the signal design related issues for discovery and communication. We make following  proposals.
Proposal 1: 
· For in-coverage case, there is always one symbol signal gap at the end of each D2D transmission SF which does not use uplink TA.

· FFS on out-of-coverage case, whether D2D signal gap is needed.

Proposal 2: Same CP length is applied for all D2D signals for in-coverage case.

Proposal 3: Common or cell specific scrambling is applied for D2D discovery message. 

Proposal 4:  Cell specific cyclic shift is applied for DMRS of D2D discovery signal.
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