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1 Introduction
In past RAN1 meetings, some agreements and assumptions were made on D2D data communication channel design:

Agreements: 

· D2D data communication channel transmissions are scrambled by the ID in the SA

· Scrambling seed of the SA is fixed in the specifications
· The SA includes an ID of N bits (N<=16, working assumption N=8) with at least the following purpose:

· to enable the UE to reduce the probability of decoding of data packets the UE is not interested in

· FFS what the ID is derived from

· Not precluding scrambling SA CRC 

· The DMRS base sequence and CS and OCC for D2D communication is derived from the ID in the SA

This paper discusses the remaining details of data channel design. 

2 Details of D2D data communication channel design
2.1 D2D data communication frequency unit size and modulation
A typical VoIP packet size is 44 bytes(including CRC). One PRB pair can carry 264 and 216 coded bits in case of normal CP and extended CP, if QPSK is used; and 528 and 432 coded bits, respectively if 16-QAM is used. If both QPSK and 16-QAM are supported, it may make sense to have a different frequency resource size for both modulations. However, it is noted that the number of retransmissions can be adapted. Consequently, for release-12, it is preferred to use a fixed frequency unit size and to vary the number of retransmissions. In fact, given that the targeted public safety applications in Rel-12 and that there is no physical layer feedback, it is worth considering if 16-QAM needs to be supported.
Proposal 1:  Fixed frequency unit size and QPSK are used for D2D data communication.
2.2 HARQ details
When the coding rate of one transmission is higher than the 1/3 mother coding rate, incremental redundancy (IR) performs better than chase combining. As a result, IR is slightly preferred for D2D data communication given that it is anticipated that code rates higher than 1/3 will sometimes be used. Since there is no closed-loop feedback, and in order to simplify the design, a fixed order of for the RVs to use is preferred.
Proposal 2: Incremental Redundancy is used for D2D data communication, and a fixed order of RV is set for combination.

D2D HARQ processes should be kept separated and indexed separately from the cellular HARQ processes since a given D2D transmission can be received in multiple cells. Using the same pool of HARQ processes with cellular transmission would require coordinated HARQ operation on the UL between multiple cells. Consequently, it is simpler to have a separate pool for D2D HARQ transmissions.

Proposal 3: D2D HARQ process is separately numbered with cellular HARQ processes, and sequential HARQ processes for multiple MAC PDUs are sufficient.

2.3 RPT details

2 options below are provided:

Option 1 (described in details in [2]): flexible allocation of the following parameters

· m: Transmission interval(s) between transmission of multiple MAC PDUs 
· n: Number of transmissions of a given MAC PDU (if more than one value is possible) 
· k: Resources for transmission of each MAC PDU
Option 2: reuse type 2B time hopping pattern.

This design is similar to the SA design provided in a companion paper[1]:  group the D2D data subframes into consecutive subframe clusters and reuse Type 2B pattern as much as possible. It is noted that: 

· The number of transmissions of D2D data communication packet may vary from UE to UE due to likely different transmit power and packet sizes, which is different from fixed number of transmissions of SA. 

· Multiple MAC PDUs can be transmitted on D2D data communication channel within one SA period, whereas there is only one packet transmission of SA. However, the copies of multiple MAC PDUs can just be transmitted one by one like multiple copies of one MAC PDU, as shown in the figure below. 
· NDI on the first transmission of a packet may not be helpful because the receivers may incorrectly combine copies of different packets if the copy of a packet with NDI is missing. Things might be worse if D2D data packets of multiple UEs have variable number of transmissions due to different e.g., transmit power. As a result, an indication (indication of identical packets) carried by each copy of a packet to show the relation of all copies of one packet is needed. This can be a one-bit indicator to indicate if the packet is to be combined with the previously received transmission(s). 
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Figure 1 An example of multiple MAC PDUs with identical packet indication  
Figure 1 is an example of a UE having 2 packets and 5 transmissions for each packets is performed. In order for the receivers to correctly combine the different copies of one MAC PDU, an identical packet indication is carried by each transmission, but shifted between 1 and -1 for consecutive packets. 
The first sub-subframe of a T-RPT will be indicated by field “T-RPT ” in SA[2], specifically the parameter “k”; if a T-RPT is intended to alleviate the collisions of the UEs transmitting in one SA period due to half-duplex, parameter “m” and “n” would be indicated via time domain pattern of type 2B discovery pattern once it is decided.

The first option is simpler given the time left to finish the Rel-12 work item; the second option tries to address the half-duplex/in-band emission issue for data transmissions.
Proposal 4: T-RPT of data in a period follows one of the following options:

Option 1: flexible allocation of the following parameters [2]

· m: Transmission interval(s) between transmission of multiple MAC PDUs 
· n: Number of transmissions of a given MAC PDU (if more than one value is possible) 
· k: Resources for transmission of each MAC PDU 
Option 2: Reuse Type 2B discovery time hopping pattern by grouping the D2D data subframes in an SA period into consecutive subframe clusters.
Proposal 5: A same indication (identical packet indication) is carried by each copy of a packet to show the relation of all copies of one packet, which can be a one-bit switch.
2.4 Scrambling details
We suggest reusing PUSCH scrambling[1] for D2D data as much as possible. 
The scrambling parameters are listed in Table 3. The fields that need modification are highlighted:
Table 3 parameters for D2D data communication channel 
	Parameters of PUSCH Scrambling
	 (bits)
	In case of D2D data communication channel
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	q(codeword number)
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The changes are as follows:
· The ID in the SA 
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is replaced by the D2D data communication subframe number in an SA period or the D2D data communication subframe number of a specific packet, or fixed. The D2D data communication subframe number in a data transmission period is preferable because it is easy to be maintained and it introduce some variation given most fields are fixed.
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a fixed PCID other than (0-503).
Proposal 6:  Use PUSCH scrambling method with 
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 set to D2D subframe number in a data transmission period.

3 Conclusion
This contribution discusses the remaining details of D2D communication channel design, and the following proposals are provided: 

Proposal 1:  Fixed frequency unit size and QPSK are used for D2D data communication.
Proposal 2: Incremental Redundancy is used for D2D data communication, and a fixed order of RV is set for combination.

Proposal 3: D2D HARQ process is separately numbered with cellular HARQ processes, and sequential HARQ processes for multiple MAC PDUs are sufficient.
Proposal 4: T-RPT of data in a period follows one of the following options:

Option 1: flexible allocation of the following parameters (R1-142838)
· m: Transmission interval(s) between transmission of multiple MAC PDUs 
· n: Number of transmissions of a given MAC PDU (if more than one value is possible) 
· k: Resources for transmission of each MAC PDU 
Option 2: Reuse Type 2B discovery time hopping pattern by grouping the D2D data subframes in an SA period into consecutive subframe clusters.

Proposal 5: A same indication (identical packet indication) is carried by each copy of a packet to show the relation of all copies of one packet, which can be a one-bit switch.

Proposal 6:  Use PUSCH scrambling method with 
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 set to D2D subframe number in a data transmission period.
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