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1 Introduction
RAN1#74bis had a good progress on physical channel design in D2D communication. Several relevant topics got some conclusions/agreements and SC-FDMA was agreed as working assumption for multiple access technique. But still there are many open issues that need to be discussed, for example PUSCH structure, control signalling, multiplexing between cellular link and D2D link and so on. Therefore, in this contribution we would show our views on those topics.
2 Discussion
2.1 PUSCH structure
The working assumption in last RAN1 meeting is as follows,
· PUSCH structure is reused for D2D data communication physical channel, including:
· 24 bit CRC is inserted

· Turbo coding is used

· Rate matching is used for bit size matching and possibly for generating multiple transmissions.

· Scrambling is to be used for interference randomization.
· 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
So far we don’t have specific views on further progress of these working assumptions. Potentially to keep those working assumptions is good enough for current stage. We think procedure part of the discussion (e.g., resource allocation procedure [1], master-slave structure [2]) should be decided first in order to further decide the detail of PUSCH structure. Therefore, we propose
Proposal 1: To progress procedure discussion like resource allocation procedure is essential in order to further progress on PUSCH structure
2.2 Control signalling
The conclusions on control signalling on D2D link in last RAN1 meeting is as follows, 
FFS between: 

· Separate physical channel for control signalling, e.g. similar to PUCCH

· Multiplex control signalling into data channel, e.g. similar to UCI piggybacking on PUSCH, or at MAC level, or via DMRS. 

· FFS whether there could be only control signalling in this case
We compared different approaches (UCI in PUCCH, UCI piggybacked in PUSCH L1 or UCI piggybacked similar to  MAC) in Appendix part. Similar with section 2.1, we think the progress on resource allocation procedure and whole structure is necessary in order to down-select options. 
2.3 Multiplexing between cellular link and D2D link

The Agreement in last RAN1 meeting is 

· TDM can be used for multiplexing D2D signal and cellular signal from individual UE perspective (at least within one carrier), including a mechanism for handling/avoiding collisions (details FFS)

· Study further the possibility to use FDM for D2D and cellular signals, including how to handle the near-far effect in case of FDM, and impact on waveform.

· Take into account both UE and system aspects 

(discuss multiplexing of D2D signals in a given UE later)
TDM was agreed already and we think it is a good starting point to use it. In that case, eICIC-like bitmap could be used to indicate D2D subframe in case of in-network coverage case. Furthermore reusing eICIC bitmap is beneficial when eICIC and D2D are operated jointly. And as we expect D2D resource would only occupies at maximum 20 to 30 % order of resource in case of in-network coverage case, we don’t think there are big motivation to increase D2D link resource further via FDM. Furthermore, to realize FDM manner may further increase the UE complexity, coordination difficulty and potentially impact to legacy UE performance. In TDD with DL heavy configurations, for example UL/DL configuration 5, which only has 1 uplink subframe, FDM between cellular cell and D2D link could be considered. But in whatever case, half duplex nature i.e. no simultaneous Tx and Rx should be taken into account. 
 Furthermore, based on RAN plenary discussion of [3]: “Dissemination of radio resource allocations and updates needs to be performed with a period of the order of seconds to meet the performance expectations of public safety users given typical rates of arrival by users at an incident”, we can see D2D resource update is relatively slow so there is no need to quickly switch D2D resource and cellular resource. Some semi-static allocation is enough. Based on above analysis, we propose
Proposal 2: eICIC-like bitmap could be used for indicating D2D subframes and interference coordination in network overage case
Proposal 3: No need to consider FDM multiplexing between cellular and D2D for FDD while DL-heavy TDD system could consider
Proposal 4: Semi-static configuration for coordination between D2D resource and cellular resource is sufficient.
2.4 Power control for D2D data communication 

Based on our understanding, there is unnecessary for D2D users to transmit signal always with maximum power. To save the energy and do interference management is important. Open loop power control like suing path loss should be taken into account. So we propose 
Proposal 5: Power control should be considered for D2D data communication and FFS on the detailed solution 
3 Conclusion

In this paper we discussed several topics related with physical channel design in D2D data communication. We propose 

Proposal 1: To progress procedure discussion like resource allocation procedure is essential in order to further progress on PUSCH structure
Proposal 2: eICIC-like bitmap could be used for indicating D2D subframes and interference coordination in network overage case

Proposal 3: No need to consider FDM multiplexing between cellular and D2D for FDD while DL-heavy TDD system could consider
Proposal 4: Semi-static configuration for coordination between D2D resource and cellular resource is sufficient.
Proposal 5: Power control should be considered for D2D data communication and FFS on the detailed solution 
Appendix 
Table 1 Comparison among different transmission schemes of control signalling
	
	UCI in PUCCH
	UCI piggybacked in PUSCH L1
	UCI piggybacked similar to  MAC

	Coding relation with  data
	No data in PUCCH
	Seperate coding with data
	Joint coding with data

	The amount of bits can be carried
	Small

Depends on which format is assumed, PUCCH format 3 could carry maximum 48 bits;

If multiple PUCCH is used, more  bits can be carried
	Large
Depends on how many PRBs is allocated
	Large 



	Error check
	No CRC
	Separate CRC from data
	CRC is used jointly with data 

	Relation to the retransmissions (HARQ without ACK/NACK similar to SIBs transmission)
	Probably not to utilize it
	Even if data is retransmitted, control may be different in each transmission.
	Control handling should be same with data.
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