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1 Introduction
In RAN1#78, the data channel design was mostly completed. This contribution focuses on the remaining design issues listed in the exception sheet [1]: in particular, it examines data scrambling and TDD configuration behavior.

2 Remaining details on data channel design
2.1 Data scrambling
RAN1#78 has provided scrambling details for D2D data. The D2D scrambling is done based on reusing PUSCH scrambling. According to 36.211, the PUSCH scrambling sequence generator is initialized with 
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 at the start of each subframe.  In case of D2D, it was agreed to use 510, SA ID, and 0 for 
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, respectively. There is one FFS point left: what to put for
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. The value of 
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can be fixed or variable. Choosing a fixed value is simple approach. However, a variable value of 
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improves the scrambling performance by performing better randomization over the long term. Therefore, we prefer a variable value for 
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. We see two possibilities for replacing 
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with a varying number:
· Using the D2D data communication subframe number in an SA period.
· Using the D2D data communication subframe number of a specific packet.
The D2D data communication subframe number in an SA period is preferable because it is easy to maintain and it introduces some variation given that most fields are fixed.

Proposal 1: For D2D data scrambling, ns is set to D2D subframe number in an SA period.
2.2 TDD behavior

Two aspects are considered in this section: TRP-T and when there is uncertainty about TDD configuration between transmitter and receiver.

 TDD configurations are shown in Table 1:
Table 1: TDD UL-DL configurations

	Uplink-Downlink 

Configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


2.2.1 TRP-T
In RAN1#78, it was agreed that 

The only possible value of the number of transmissions of a given D2D communication MAC PDU is 4. Each transmission takes place in one subframe. 

FFS whether any special behaviour is needed for TDD configurations that do not support 4 transmissions.
According to the agreed way forward (R1-143456):

· The T-RPT pattern is derived from a length-N bitmap

· 1 indicates D2D transmission

· 0 indicates no D2D transmission

· Proposed working assumption: N = 8 and the number of ‘1’s in the bitmaps, k has the values {2,4,8}

· The length-N bitmap is mapped to the available D2D data subframes within a data scheduling period 

· For Mode 1 the mapping corresponds to contiguous UL subframes 

· For Mode 2 the mapping corresponds to the ‘1’s indicated by the Mode 2 data resource pool 

The email discussion [78-11] discussed the issue of mismatch between repetition of data resource pool and T-RPT. Two solutions are discussed in the email discussion:

1) truncate the last repetition of T-RPT 
2) choose the proper “k” to ensure 4 transmissions of a MAC PDU is possible
We support the first solution, because of its simplicity. In the typical example of TDD configuration 5 with N=8, and resource pool bitmap of 40 ms, we suggest to keep the first 4 bits of the T-RPT pattern as suggested by other companies in the email discussion. Note that the issue also could happen for FDD case as well.
Proposal 2: In case of mismatch between repetition of data resource pool and T-RPT, truncate the last repetition of T-RPT.
2.2.2 Uncertainty on TDD configuration between transmitter and receiver
The TDD configuration can change relatively frequently, especially with the standardization of e-IMTA, where the TDD configuration is adapted to match UL to DL traffic ratio.  In case of D2D, a set of D2D subframes (which are UL subframes) may map to different subframe indices depending on the TDD configuration. For D2D (both communication and discovery), the idle UEs may not be notified of these TDD configuration changes. So in case, the D2D transmitter and D2D receiver have different understanding of TDD configuration, the receiver may not be able to correctly detect the D2D signals. Focusing on mode 1 communication as an example, idle receivers could have ambiguity regarding which subframes are considered UL at the transmitter side. To avoid the ambiguity, two solutions are considered here:

1. eNB can configure D2D subframes in subframes that are always UL, such as subframe number 2, in certain radio frames. If there is a mismatch between TDD configuration at the mode 1 transmitter and mode 1 idle receiver, the receiver knows that the SA refers to only subframe 2 in the radio frames. This also helps out-of-coverage receivers to properly interpret the resources; SA of a mode 1 transmitter refers to.
Other UL subframes can also be used. For instance, eNB can restrict the set of possible TDD configurations (e.g., TDD configurations {0,1,3,4,6}) to ensure that the set of D2D subframes (e.g., subframes 2 and 3) are subframes that are always UL. UEs will not have any ambiguity.

2. eNB can schedule a D2D transmission in mode 1, only when both transmitter and receiver assume the same TDD configuration.
We think solution 1 provides more flexibility and therefore, propose:
Proposal 3: In TDD e-IMTA, eNB schedules mode 1 transmitters only in common UL subframes among a configured set of TDD configurations.
3 Conclusion
This contribution provides remaining details of D2D data channel design. The following proposals are made:
Proposal 1: For D2D data scrambling, ns is set to D2D subframe number in an SA period.
Proposal 2: In case of mismatch between repetition of data resource pool and T-RPT, truncate the last repetition of T-RPT.
Proposal 3: In TDD e-IMTA, eNB schedules mode 1 transmitters only in common UL subframes among a configured set of TDD configurations.
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