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1
Introduction
During RAN1 #77, the following was agreed:

Agreement:

· The same time resource pattern of transmission (T-RPT) is used for each MAC PDU on a per-UE basis

During RAN1 #78, the following were agreed:

Agreement:

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. 

During RAN1 #78, the following were discussed:
Proposal :

· The T-RPT in SA comprises the following two parameters to indicate the resources for transmission of each MAC PDU: 

· Offset 

· Offset of the first transmission from the last subframe in the SA period

· Retransmission pattern index

· The set of patterns includes some of each of the following:

· One of the following:

· Patterns derived from Walsh/Hadamard matrices

· Combinatory patterns

· Periodic patterns 

Proposed Working Assumption :

· The T-RPT in SA comprises an index to a pattern 

· The pattern associated with each index is preconfigured, and may be reconfigured by RRC, using a bitmap

· Aim to restrict the number of valid patterns to 256

· Thomas to make a proposal on which 256 patterns are valid after agreement on the valid length(s) of the bitmap - R1-143450
· Length of the bitmap corresponds to the number of D2D subframes in a repetition cycle of the resource pool

· FFS on what lengths and how many lengths are supported

· Starting from the beginning of the bitmap, the first four 1’s correspond to the first MAC PDU, the next four 1’s correspond to the next MAC PDU, etc

· Note that the 1’s do not have to be contiguous 

· For mode 1, the subframes referenced by the pattern are contiguous D2D subframes

· FFS whether the pattern can repeat; if so, the number of repetitions would be signalled in SA

Companies are encouraged to check the details of this proposal and work together to refine it. 

Stefano to make a proposal on the length(s) of the bitmap for configuring the T-RPT indices - R1-143452.

Check the status on Wednesday afternoon after coffee break. 

2
Discussion

Let N be the pattern length for T-RTP. Here we provide the pattern design for N=8 and N=20.
Table 1 pattern definition for N=8
	pattern index
	1
	2
	3
	4
	5
	6
	7
	8

	1
	1
	1
	1
	1
	0
	0
	0
	0

	2
	1
	1
	0
	0
	1
	1
	0
	0

	3
	1
	1
	0
	0
	0
	0
	1
	1

	4
	1
	0
	1
	0
	1
	0
	1
	0

	5
	1
	0
	1
	0
	0
	1
	0
	1

	6
	1
	0
	0
	1
	1
	0
	0
	1

	7
	1
	0
	0
	1
	0
	1
	1
	0

	8
	0
	1
	1
	0
	1
	0
	0
	1

	9
	0
	1
	1
	0
	0
	1
	1
	0

	10
	0
	1
	0
	1
	1
	0
	1
	0

	11
	0
	1
	0
	1
	0
	1
	0
	1

	12
	0
	0
	1
	1
	1
	1
	0
	0

	13
	0
	0
	1
	1
	0
	0
	1
	1

	14
	0
	0
	0
	0
	1
	1
	1
	1

	15
	0
	0
	0
	1
	0
	1
	1
	1

	16
	0
	0
	0
	1
	1
	0
	1
	1

	17
	0
	0
	0
	1
	1
	1
	0
	1

	18
	0
	0
	0
	1
	1
	1
	1
	0

	19
	0
	0
	1
	0
	0
	1
	1
	1

	20
	0
	0
	1
	0
	1
	0
	1
	1

	21
	0
	0
	1
	0
	1
	1
	0
	1

	22
	0
	0
	1
	0
	1
	1
	1
	0

	23
	0
	0
	1
	1
	0
	1
	0
	1

	24
	0
	0
	1
	1
	0
	1
	1
	0

	25
	0
	0
	1
	1
	1
	0
	0
	1

	26
	0
	0
	1
	1
	1
	0
	1
	0

	27
	0
	1
	0
	0
	0
	1
	1
	1

	28
	0
	1
	0
	0
	1
	0
	1
	1

	29
	0
	1
	0
	0
	1
	1
	0
	1

	30
	0
	1
	0
	0
	1
	1
	1
	0

	31
	0
	1
	0
	1
	0
	0
	1
	1

	32
	0
	1
	0
	1
	0
	1
	1
	0

	33
	0
	1
	0
	1
	1
	0
	0
	1

	34
	0
	1
	0
	1
	1
	1
	0
	0

	35
	0
	1
	1
	0
	0
	0
	1
	1

	36
	0
	1
	1
	0
	0
	1
	0
	1

	37
	0
	1
	1
	0
	1
	0
	1
	0

	38
	0
	1
	1
	0
	1
	1
	0
	0

	39
	0
	1
	1
	1
	0
	0
	0
	1

	40
	0
	1
	1
	1
	0
	0
	1
	0

	41
	0
	1
	1
	1
	0
	1
	0
	0

	42
	0
	1
	1
	1
	1
	0
	0
	0

	43
	1
	0
	0
	0
	0
	1
	1
	1

	44
	1
	0
	0
	0
	1
	0
	1
	1

	45
	1
	0
	0
	0
	1
	1
	0
	1

	46
	1
	0
	0
	0
	1
	1
	1
	0

	47
	1
	0
	0
	1
	0
	0
	1
	1

	48
	1
	0
	0
	1
	0
	1
	0
	1

	49
	1
	0
	0
	1
	1
	0
	1
	0

	50
	1
	0
	0
	1
	1
	1
	0
	0

	51
	1
	0
	1
	0
	0
	0
	1
	1

	52
	1
	0
	1
	0
	0
	1
	1
	0

	53
	1
	0
	1
	0
	1
	0
	0
	1

	54
	1
	0
	1
	0
	1
	1
	0
	0

	55
	1
	0
	1
	1
	0
	0
	0
	1

	56
	1
	0
	1
	1
	0
	0
	1
	0

	57
	1
	0
	1
	1
	0
	1
	0
	0

	58
	1
	0
	1
	1
	1
	0
	0
	0

	59
	1
	1
	0
	0
	0
	1
	0
	1

	60
	1
	1
	0
	0
	0
	1
	1
	0

	61
	1
	1
	0
	0
	1
	0
	0
	1

	62
	1
	1
	0
	0
	1
	0
	1
	0

	63
	1
	1
	0
	1
	0
	0
	0
	1

	64
	1
	1
	0
	1
	0
	0
	1
	0

	65
	1
	1
	0
	1
	0
	1
	0
	0

	66
	1
	1
	0
	1
	1
	0
	0
	0

	67
	1
	1
	1
	0
	0
	0
	0
	1

	68
	1
	1
	1
	0
	0
	0
	1
	0

	69
	1
	1
	1
	0
	0
	1
	0
	0

	70
	1
	1
	1
	0
	1
	0
	0
	0

	71
	0
	0
	0
	0
	0
	0
	1
	1

	72
	0
	0
	0
	0
	0
	1
	0
	1

	73
	0
	0
	0
	0
	0
	1
	1
	0

	74
	0
	0
	0
	0
	1
	0
	0
	1

	75
	0
	0
	0
	0
	1
	0
	1
	0

	76
	0
	0
	0
	0
	1
	1
	0
	0

	77
	0
	0
	0
	1
	0
	0
	0
	1

	78
	0
	0
	0
	1
	0
	0
	1
	0

	79
	0
	0
	0
	1
	0
	1
	0
	0

	80
	0
	0
	0
	1
	1
	0
	0
	0

	81
	0
	0
	1
	0
	0
	0
	0
	1

	82
	0
	0
	1
	0
	0
	0
	1
	0

	83
	0
	0
	1
	0
	0
	1
	0
	0

	84
	0
	0
	1
	0
	1
	0
	0
	0

	85
	0
	0
	1
	1
	0
	0
	0
	0

	86
	0
	1
	0
	0
	0
	0
	0
	1

	87
	0
	1
	0
	0
	0
	0
	1
	0

	88
	0
	1
	0
	0
	0
	1
	0
	0

	89
	0
	1
	0
	0
	1
	0
	0
	0

	90
	0
	1
	0
	1
	0
	0
	0
	0

	91
	0
	1
	1
	0
	0
	0
	0
	0

	92
	1
	0
	0
	0
	0
	0
	0
	1

	93
	1
	0
	0
	0
	0
	0
	1
	0

	94
	1
	0
	0
	0
	0
	1
	0
	0

	95
	1
	0
	0
	0
	1
	0
	0
	0

	96
	1
	0
	0
	1
	0
	0
	0
	0

	97
	1
	0
	1
	0
	0
	0
	0
	0

	98
	1
	1
	0
	0
	0
	0
	0
	0

	99
	1
	1
	1
	1
	1
	1
	1
	1


Legend of the table:
Yellow:  4Tx

Green:   2Tx

Assuming 2Tx, 4Tx and 8Tx, it is obvious that the number of valid sequences with pattern length at 8 is 99.

With 4Tx, patterns from 1-70 guarantee at least 1 Rx opportunity; and patterns from 1-14 guarantee at least 2 Tx opportunities.
Hence we have 

Proposal:

If T-RPT pattern length at 8 is chosen, the table as given in table 1 is adopted.

For N=20, the pattern design is included in the attached file


[image: image1.emf]combinatorial_pattern_at_N_20.zip


The designed patterns allow at least 2 Rx opportunities from any UE.

Proposal:

If T-RPT pattern length at 20 is chosen, then the Tx patterns given here are adopted.
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