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Next change
14 UE procedures related to Sidelink 

A UE can be configured by higher layers with one or more PSSCH resource configuration(s). A PSSCH resource configuration can be for reception of PSSCH, or for transmission of PSSCH. The physical sidelink shared channel related procedures are described in subclause 14.1.

A UE can be configured by higher layers with one or more PSCCH resource configuration(s). A PSCCH resource configuration can be for reception of PSCCH, or for transmission of PSCCH and the PSCCH resource configuration is associated with either sidelink transmission mode 1 or sidelink transmission mode 2. The physical sidelink control channel related procedures are described in subclause 14.2.

A UE can be configured by higher layers with one or more PSDCH resource configuration(s). A PSDCH resource configuration can be for reception of PSDCH, or for transmission of PSDCH.  The transmissions of PSDCH according to a PSDCH resource configuration are associated with either sidelink discovery type 1 or sidelink discovery type 2B. The physical sidelink discovery channel related procedures are described in subclause 14.3.

The physical sidelink synchronization related procedures are described in subclause 14.4.

Except in the case of secondary sidelink synchronization signal transmission sidelink transmission power shall not change during a sidelink subframe. For a UE transmitting PSBCH, the transmit power of PSBCH ([image: image1.wmf]PSBCH

P

) is same as the transmit power of primary sidelink synchronisation signal [image: image2.wmf]PSSS

P

.
A UE is not expected to be configured with PSCCH resource configuration(s) such that, in a given subframe, the total number of resource blocks across the resource block pools (as described in subclause 14.2.3) indicated by the PSCCH resource configuration(s) exceeds 50.

If a UE uplink transmission in subframe n+1 of a serving cell overlaps in time domain with sidelink transmission/reception by the UE in subframe n of the serving cell, then the UE shall drop the sidelink transmission/reception in subframe n. 
For a given carrier frequency, a UE is not expected to receive sidelink physical channels/signals with different cyclic prefix lengths in the same sidelink subframe. 
For a given carrier frequency, in a sidelink subframe, if a UE has a sidelink transmission, the sidelink transmission shall occur only in contiguous physical resource blocks.
14.1
Physical Sidelink Shared Channel related procedures

14.1.1
UE procedure for transmitting the PSSCH
If the UE transmits SCI format 0 on PSCCH according to a PSCCH resource configuration in subframe n belonging to a PSCCH period (described in subclause 14.2.3),  then for the corresponding PSSCH transmissions

-
the transmissions occur in a set of subframes in the PSCCH period and in a set of resource blocks within the set of subframes. The first PSSCH transport block is transmitted in the first four subframes in the set, the second transport block is transmitted in the next four subframes in the set, and so on. 
-
for sidelink transmission mode 1, 
-
the set of subframes is determined using the subframe pool indicated by the PSSCH resource configuration (described in subclause 14.1.4) and using time resource pattern ([image: image3.wmf]TRP

I

) in the SCI format 0 as described in subclause 14.1.1.1. 

-
the set of resource blocks is determined using Resource block assignment and hopping allocation in the SCI format 0 as described in subclause 14.1.1.2.

-
for sidelink transmission mode 2, 
-
the set of subframes is determined using the subframe pool indicated by the PSSCH resource configuration (described in subclause 14.1.3) and using time resource pattern ([image: image4.wmf]TRP

I

) in the SCI format 0 as described in subclause 14.1.1.3.

-
the set of resource blocks is determined using the resource block pool indicated by the PSSCH resource configuration (described in subclause 14.1.3) and using Resource block assignment and hopping allocation in the SCI format 0 as described in subclause 14.1.1.4.

-
the modulation order is determined using the "modulation and coding scheme " field ([image: image5.wmf]MCS

I

) in SCI format 0. For[image: image6.wmf]MCS
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, the modulation order is set to [image: image7.wmf]m
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, where [image: image8.wmf]m
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is determined from Table 8.6.1-1. 
-
the TBS index ([image: image9.wmf]TBS

I

) is determined based on[image: image10.wmf]MCS

I

and Table 8.6.1-1, and the transport block size is determined using [image: image11.wmf]TBS

I

 and the number of allocated resource blocks ([image: image12.wmf]PRB

N

) using the procedure in subclause 7.1.7.2.1.
14.1.1.1
UE procedure for determining subframes for transmitting PSSCH for sidelink transmission mode 1
Within the PSCCH period (described in subclause 14.2.3), the subframes used for PSSCH are determined as follows:

-
a subframe indicator bitmap [image: image13.wmf](
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 are determined using the procedure described in subclause 14.1.1.1.1.  

-
a bitmap  [image: image15.wmf](
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 in the subframe pool is used for PSSCH if [image: image18.wmf]1
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,  otherwise the subframe [image: image19.wmf]PSSCH
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is not used for PSSCH, where [image: image20.wmf](
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 and[image: image21.wmf]PSSCH
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 are described in subclause 14.1.4. The subframes used for PSSCH are denoted by[image: image22.wmf](
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 arranged in increasing order of subframe index and where[image: image23.wmf]PSSCH
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 is the number of subframes that can be used for PSSCH transmission in a PSCCH period and is a multiple of 4. 
14.1.1.1.1
Determination of subframe indicator bitmap
For FDD and TDD with UL/DL configuration belonging to {1,2,4,5},[image: image24.wmf]TRP

N

 is 8, and the mapping between Time Resource pattern Index ([image: image25.wmf]TRP
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) and subframe indicator bitmap[image: image26.wmf](
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 is given by table 14.1.1.1.1-1.

For TDD with UL/DL configuration 0,[image: image27.wmf]TRP

N

 is 7, and the mapping between Time Resource pattern Index ([image: image28.wmf]TRP
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) and subframe indicator bitmap[image: image29.wmf](

)

1

1

0

,...

,

-

¢

¢

¢

TRP

N

b

b

b

 is given by table 14.1.1.1.1-2.

For TDD with UL/DL configuration belonging to {3,6},[image: image30.wmf]TRP

N

 is 6, and the mapping between Time Resource pattern Index ([image: image31.wmf]TRP

I

) and subframe indicator bitmap[image: image32.wmf](
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 is given by table 14.1.1.1.1-3.

Table 14.1.1.1.1-1: Time Resource pattern Index mapping for[image: image33.wmf]8
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	0
	1
	(1,0,0,0,0,0,0,0)
	37
	4
	(1,1,1,0,1,0,0,0)
	74
	4
	(0,1,1,1,0,0,0,1)

	1
	1
	(0,1,0,0,0,0,0,0)
	38
	4
	(1,1,0,1,1,0,0,0)
	75
	4
	(1,1,0,0,1,0,0,1)

	2
	1
	(0,0,1,0,0,0,0,0)
	39
	4
	(1,0,1,1,1,0,0,0)
	76
	4
	(1,0,1,0,1,0,0,1)

	3
	1
	(0,0,0,1,0,0,0,0)
	40
	4
	(0,1,1,1,1,0,0,0)
	77
	4
	(0,1,1,0,1,0,0,1)

	4
	1
	(0,0,0,0,1,0,0,0)
	41
	4
	(1,1,1,0,0,1,0,0)
	78
	4
	(1,0,0,1,1,0,0,1)

	5
	1
	(0,0,0,0,0,1,0,0)
	42
	4
	(1,1,0,1,0,1,0,0)
	79
	4
	(0,1,0,1,1,0,0,1)

	6
	1
	(0,0,0,0,0,0,1,0)
	43
	4
	(1,0,1,1,0,1,0,0)
	80
	4
	(0,0,1,1,1,0,0,1)

	7
	1
	(0,0,0,0,0,0,0,1)
	44
	4
	(0,1,1,1,0,1,0,0)
	81
	4
	(1,1,0,0,0,1,0,1)

	8
	2
	(1,1,0,0,0,0,0,0)
	45
	4
	(1,1,0,0,1,1,0,0)
	82
	4
	(1,0,1,0,0,1,0,1)

	9
	2
	(1,0,1,0,0,0,0,0)
	46
	4
	(1,0,1,0,1,1,0,0)
	83
	4
	(0,1,1,0,0,1,0,1)

	10
	2
	(0,1,1,0,0,0,0,0)
	47
	4
	(0,1,1,0,1,1,0,0)
	84
	4
	(1,0,0,1,0,1,0,1)

	11
	2
	(1,0,0,1,0,0,0,0)
	48
	4
	(1,0,0,1,1,1,0,0)
	85
	4
	(0,1,0,1,0,1,0,1)

	12
	2
	(0,1,0,1,0,0,0,0)
	49
	4
	(0,1,0,1,1,1,0,0)
	86
	4
	(0,0,1,1,0,1,0,1)

	13
	2
	(0,0,1,1,0,0,0,0)
	50
	4
	(0,0,1,1,1,1,0,0)
	87
	4
	(1,0,0,0,1,1,0,1)

	14
	2
	(1,0,0,0,1,0,0,0)
	51
	4
	(1,1,1,0,0,0,1,0)
	88
	4
	(0,1,0,0,1,1,0,1)

	15
	2
	(0,1,0,0,1,0,0,0)
	52
	4
	(1,1,0,1,0,0,1,0)
	89
	4
	(0,0,1,0,1,1,0,1)

	16
	2
	(0,0,1,0,1,0,0,0)
	53
	4
	(1,0,1,1,0,0,1,0)
	90
	4
	(0,0,0,1,1,1,0,1)

	17
	2
	(0,0,0,1,1,0,0,0)
	54
	4
	(0,1,1,1,0,0,1,0)
	91
	4
	(1,1,0,0,0,0,1,1)

	18
	2
	(1,0,0,0,0,1,0,0)
	55
	4
	(1,1,0,0,1,0,1,0)
	92
	4
	(1,0,1,0,0,0,1,1)

	19
	2
	(0,1,0,0,0,1,0,0)
	56
	4
	(1,0,1,0,1,0,1,0)
	93
	4
	(0,1,1,0,0,0,1,1)

	20
	2
	(0,0,1,0,0,1,0,0)
	57
	4
	(0,1,1,0,1,0,1,0)
	94
	4
	(1,0,0,1,0,0,1,1)

	21
	2
	(0,0,0,1,0,1,0,0)
	58
	4
	(1,0,0,1,1,0,1,0)
	95
	4
	(0,1,0,1,0,0,1,1)

	22
	2
	(0,0,0,0,1,1,0,0)
	59
	4
	(0,1,0,1,1,0,1,0)
	96
	4
	(0,0,1,1,0,0,1,1)

	23
	2
	(1,0,0,0,0,0,1,0)
	60
	4
	(0,0,1,1,1,0,1,0)
	97
	4
	(1,0,0,0,1,0,1,1)

	24
	2
	(0,1,0,0,0,0,1,0)
	61
	4
	(1,1,0,0,0,1,1,0)
	98
	4
	(0,1,0,0,1,0,1,1)

	25
	2
	(0,0,1,0,0,0,1,0)
	62
	4
	(1,0,1,0,0,1,1,0)
	99
	4
	(0,0,1,0,1,0,1,1)

	26
	2
	(0,0,0,1,0,0,1,0)
	63
	4
	(0,1,1,0,0,1,1,0)
	100
	4
	(0,0,0,1,1,0,1,1)

	27
	2
	(0,0,0,0,1,0,1,0)
	64
	4
	(1,0,0,1,0,1,1,0)
	101
	4
	(1,0,0,0,0,1,1,1)

	28
	2
	(0,0,0,0,0,1,1,0)
	65
	4
	(0,1,0,1,0,1,1,0)
	102
	4
	(0,1,0,0,0,1,1,1)

	29
	2
	(1,0,0,0,0,0,0,1)
	66
	4
	(0,0,1,1,0,1,1,0)
	103
	4
	(0,0,1,0,0,1,1,1)

	30
	2
	(0,1,0,0,0,0,0,1)
	67
	4
	(1,0,0,0,1,1,1,0)
	104
	4
	(0,0,0,1,0,1,1,1)

	31
	2
	(0,0,1,0,0,0,0,1)
	68
	4
	(0,1,0,0,1,1,1,0)
	105
	4
	(0,0,0,0,1,1,1,1)

	32
	2
	(0,0,0,1,0,0,0,1)
	69
	4
	(0,0,1,0,1,1,1,0)
	106
	8
	(1,1,1,1,1,1,1,1)

	33
	2
	(0,0,0,0,1,0,0,1)
	70
	4
	(0,0,0,1,1,1,1,0)
	 107-127
	 reserved
	reserved

	34
	2
	(0,0,0,0,0,1,0,1)
	71
	4
	(1,1,1,0,0,0,0,1)
	 
	 
	 

	35
	2
	(0,0,0,0,0,0,1,1)
	72
	4
	(1,1,0,1,0,0,0,1)
	 
	 
	 

	36
	4
	(1,1,1,1,0,0,0,0)
	73
	4
	(1,0,1,1,0,0,0,1)
	 
	 
	 


Table 14.1.1.1.1-2: Time Resource pattern Index mapping for [image: image43.wmf]7
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	0
	reserved
	Reserved
	44
	3
	(0,0,1,1,0,1,0)
	88
	3
	(0,0,0,1,1,0,1)

	1
	1
	(1,0,0,0,0,0,0)
	45
	4
	(1,0,1,1,0,1,0)
	89
	4
	(1,0,0,1,1,0,1)

	2
	1
	(0,1,0,0,0,0,0)
	46
	4
	(0,1,1,1,0,1,0)
	90
	4
	(0,1,0,1,1,0,1)

	3
	2
	(1,1,0,0,0,0,0)
	47
	5
	(1,1,1,1,0,1,0)
	91
	5
	(1,1,0,1,1,0,1)

	4
	1
	(0,0,1,0,0,0,0)
	48
	2
	(0,0,0,0,1,1,0)
	92
	4
	(0,0,1,1,1,0,1)

	5
	2
	(1,0,1,0,0,0,0)
	49
	3
	(1,0,0,0,1,1,0)
	93
	5
	(1,0,1,1,1,0,1)

	6
	2
	(0,1,1,0,0,0,0)
	50
	3
	(0,1,0,0,1,1,0)
	94
	5
	(0,1,1,1,1,0,1)

	7
	3
	(1,1,1,0,0,0,0)
	51
	4
	(1,1,0,0,1,1,0)
	95
	6
	(1,1,1,1,1,0,1)

	8
	1
	(0,0,0,1,0,0,0)
	52
	3
	(0,0,1,0,1,1,0)
	96
	2
	(0,0,0,0,0,1,1)

	9
	2
	(1,0,0,1,0,0,0)
	53
	4
	(1,0,1,0,1,1,0)
	97
	3
	(1,0,0,0,0,1,1)

	10
	2
	(0,1,0,1,0,0,0)
	54
	4
	(0,1,1,0,1,1,0)
	98
	3
	(0,1,0,0,0,1,1)

	11
	3
	(1,1,0,1,0,0,0)
	55
	5
	(1,1,1,0,1,1,0)
	99
	4
	(1,1,0,0,0,1,1)

	12
	2
	(0,0,1,1,0,0,0)
	56
	3
	(0,0,0,1,1,1,0)
	100
	3
	(0,0,1,0,0,1,1)

	13
	3
	(1,0,1,1,0,0,0)
	57
	4
	(1,0,0,1,1,1,0)
	101
	4
	(1,0,1,0,0,1,1)

	14
	3
	(0,1,1,1,0,0,0)
	58
	4
	(0,1,0,1,1,1,0)
	102
	4
	(0,1,1,0,0,1,1)

	15
	4
	(1,1,1,1,0,0,0)
	59
	5
	(1,1,0,1,1,1,0)
	103
	5
	(1,1,1,0,0,1,1)

	16
	1
	(0,0,0,0,1,0,0)
	60
	4
	(0,0,1,1,1,1,0)
	104
	3
	(0,0,0,1,0,1,1)

	17
	2
	(1,0,0,0,1,0,0)
	61
	5
	(1,0,1,1,1,1,0)
	105
	4
	(1,0,0,1,0,1,1)

	18
	2
	(0,1,0,0,1,0,0)
	62
	5
	(0,1,1,1,1,1,0)
	106
	4
	(0,1,0,1,0,1,1)

	19
	3
	(1,1,0,0,1,0,0)
	63
	6
	(1,1,1,1,1,1,0)
	107
	5
	(1,1,0,1,0,1,1)

	20
	2
	(0,0,1,0,1,0,0)
	64
	1
	(0,0,0,0,0,0,1)
	108
	4
	(0,0,1,1,0,1,1)

	21
	3
	(1,0,1,0,1,0,0)
	65
	2
	(1,0,0,0,0,0,1)
	109
	5
	(1,0,1,1,0,1,1)

	22
	3
	(0,1,1,0,1,0,0)
	66
	2
	(0,1,0,0,0,0,1)
	110
	5
	(0,1,1,1,0,1,1)

	23
	4
	(1,1,1,0,1,0,0)
	67
	3
	(1,1,0,0,0,0,1)
	111
	6
	(1,1,1,1,0,1,1)

	24
	2
	(0,0,0,1,1,0,0)
	68
	2
	(0,0,1,0,0,0,1)
	112
	3
	(0,0,0,0,1,1,1)

	25
	3
	(1,0,0,1,1,0,0)
	69
	3
	(1,0,1,0,0,0,1)
	113
	4
	(1,0,0,0,1,1,1)

	26
	3
	(0,1,0,1,1,0,0)
	70
	3
	(0,1,1,0,0,0,1)
	114
	4
	(0,1,0,0,1,1,1)

	27
	4
	(1,1,0,1,1,0,0)
	71
	4
	(1,1,1,0,0,0,1)
	115
	5
	(1,1,0,0,1,1,1)

	28
	3
	(0,0,1,1,1,0,0)
	72
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	(0,0,0,1,0,0,1)
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	29
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	73
	3
	(1,0,0,1,0,0,1)
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	33
	2
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	77
	4
	(1,0,1,1,0,0,1)
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	5
	(1,0,0,1,1,1,1)

	34
	2
	(0,1,0,0,0,1,0)
	78
	4
	(0,1,1,1,0,0,1)
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	5
	(0,1,0,1,1,1,1)

	35
	3
	(1,1,0,0,0,1,0)
	79
	5
	(1,1,1,1,0,0,1)
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	6
	(1,1,0,1,1,1,1)

	36
	2
	(0,0,1,0,0,1,0)
	80
	2
	(0,0,0,0,1,0,1)
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	5
	(0,0,1,1,1,1,1)

	37
	3
	(1,0,1,0,0,1,0)
	81
	3
	(1,0,0,0,1,0,1)
	125
	6
	(1,0,1,1,1,1,1)

	38
	3
	(0,1,1,0,0,1,0)
	82
	3
	(0,1,0,0,1,0,1)
	126
	6
	(0,1,1,1,1,1,1)

	39
	4
	(1,1,1,0,0,1,0)
	83
	4
	(1,1,0,0,1,0,1)
	127
	7
	(1,1,1,1,1,1,1)

	40
	2
	(0,0,0,1,0,1,0)
	84
	3
	(0,0,1,0,1,0,1)
	 
	 
	 

	41
	3
	(1,0,0,1,0,1,0)
	85
	4
	(1,0,1,0,1,0,1)
	 
	 
	 

	42
	3
	(0,1,0,1,0,1,0)
	86
	4
	(0,1,1,0,1,0,1)
	 
	 
	 

	43
	4
	(1,1,0,1,0,1,0)
	87
	5
	(1,1,1,0,1,0,1)
	 
	 
	 


Table 14.1.1.1.1-3: Time Resource pattern Index mapping for [image: image53.wmf]6
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	0
	reserved
	Reserved
	22
	3
	(0,1,1,0,1,0)
	44
	3
	(0,0,1,1,0,1)

	1
	1
	(1,0,0,0,0,0)
	23
	4
	(1,1,1,0,1,0)
	45
	4
	(1,0,1,1,0,1)

	2
	1
	(0,1,0,0,0,0)
	24
	2
	(0,0,0,1,1,0)
	46
	4
	(0,1,1,1,0,1)

	3
	2
	(1,1,0,0,0,0)
	25
	3
	(1,0,0,1,1,0)
	47
	5
	(1,1,1,1,0,1)

	4
	1
	(0,0,1,0,0,0)
	26
	3
	(0,1,0,1,1,0)
	48
	2
	(0,0,0,0,1,1)

	5
	2
	(1,0,1,0,0,0)
	27
	4
	(1,1,0,1,1,0)
	49
	3
	(1,0,0,0,1,1)

	6
	2
	(0,1,1,0,0,0)
	28
	3
	(0,0,1,1,1,0)
	50
	3
	(0,1,0,0,1,1)

	7
	3
	(1,1,1,0,0,0)
	29
	4
	(1,0,1,1,1,0)
	51
	4
	(1,1,0,0,1,1)

	8
	1
	(0,0,0,1,0,0)
	30
	4
	(0,1,1,1,1,0)
	52
	3
	(0,0,1,0,1,1)

	9
	2
	(1,0,0,1,0,0)
	31
	5
	(1,1,1,1,1,0)
	53
	4
	(1,0,1,0,1,1)

	10
	2
	(0,1,0,1,0,0)
	32
	1
	(0,0,0,0,0,1)
	54
	4
	(0,1,1,0,1,1)

	11
	3
	(1,1,0,1,0,0)
	33
	2
	(1,0,0,0,0,1)
	55
	5
	(1,1,1,0,1,1)

	12
	2
	(0,0,1,1,0,0)
	34
	2
	(0,1,0,0,0,1)
	56
	3
	(0,0,0,1,1,1)

	13
	3
	(1,0,1,1,0,0)
	35
	3
	(1,1,0,0,0,1)
	57
	4
	(1,0,0,1,1,1)

	14
	3
	(0,1,1,1,0,0)
	36
	2
	(0,0,1,0,0,1)
	58
	4
	(0,1,0,1,1,1)

	15
	4
	(1,1,1,1,0,0)
	37
	3
	(1,0,1,0,0,1)
	59
	5
	(1,1,0,1,1,1)

	16
	1
	(0,0,0,0,1,0)
	38
	3
	(0,1,1,0,0,1)
	60
	4
	(0,0,1,1,1,1)

	17
	2
	(1,0,0,0,1,0)
	39
	4
	(1,1,1,0,0,1)
	61
	5
	(1,0,1,1,1,1)

	18
	2
	(0,1,0,0,1,0)
	40
	2
	(0,0,0,1,0,1)
	62
	5
	(0,1,1,1,1,1)

	19
	3
	(1,1,0,0,1,0)
	41
	3
	(1,0,0,1,0,1)
	63
	6
	(1,1,1,1,1,1)

	20
	2
	(0,0,1,0,1,0)
	42
	3
	(0,1,0,1,0,1)
	 64-127
	 reserved
	 reserved

	21
	3
	(1,0,1,0,1,0)
	43
	4
	(1,1,0,1,0,1)
	 
	 
	 


14.1.1.2
UE procedure for determining resource blocks for transmitting PSSCH for sidelink transmission mode 1
The set of resource blocks is determined using the procedure described in subclause 14.1.1.2.1 and 14.1.1.2.2.

14.1.1.2.1
PSSCH resource allocation for sidelink transmission mode 1
The resource allocation and hopping field of the SCI format 0  is used to determine a set of indices denoted by [image: image63.wmf]VRB
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using the procedure in subclause 8.1.1, and 8.4 (for sidelink frequency hopping with type 1 or type 2 hopping) with the following exceptions: 

-
the term ‘PUSCH’ in subclauses 8.1.1 and 8.4 is replaced with ‘PSSCH’.

-
the quantity [image: image69.wmf]VRB
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 in subclause 8.1.1 is replaced with [image: image70.wmf]VRB
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 .

-
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 in subclauses 8.1.1 and 8.4 is replaced with [image: image72.wmf]SL
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-
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 in subclauses 8.1.1and 8.4 is replaced with [image: image74.wmf]START
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-
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in subclauses 8.1.1 and 8.4 is replaced with[image: image76.wmf]CRBs
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-
the quantity [image: image77.wmf]PUSCH
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in subclause 8.4 is replaced with [image: image78.wmf]PSSCH
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.

-
the quantity [image: image79.wmf]HO
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 is given by higher layer parameter rb-Offset-r12 associated with the corresponding PSSCH resource configuration.

-
the quantity[image: image80.wmf]sb
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 is given by higher layer parameter numSubbands-r12 associated with  the corresponding PSSCH resource configuration.
14.1.1.2.2
PSSCH frequency hopping for sidelink transmission mode 1
If sidelink frequency hopping with type 1 hopping is enabled, the set of physical resource blocks for PSSCH transmission is determined using subclause 8.4 with the following exceptions:
-
the term ‘PUSCH’ is replaced with ‘PSSCH’.

-
only inter-subframe hopping shall be used.

-
the quantity [image: image81.wmf]START
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-
the quantity [image: image87.wmf]HO
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 is given by higher layer parameter rb-Offset-r12 associated with the PSSCH resource configuration.

-
the frequency hopping field in the SCI format 0 is used instead of DCI format 0.

-
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-
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 (described in subclause 9.2.4 of [3]), the set of physical resource blocks for PSSCH transmission are [image: image93.wmf]CRBs
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-
for even [image: image95.wmf]PSSCH

ssf

n

 (described in subclause 9.2.4 of [3]), the set of physical resource blocks for PSSCH transmission are [image: image96.wmf]CRBs
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14.1.1.3
UE procedure for determining subframes for transmitting PSSCH for sidelink transmission mode 2
For FDD or for TDD, and the UE not configured with the higher layer parameter trpt-Subset-r12
-
The allowed values of[image: image98.wmf]TRP
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For FDD or for TDD with UL/DL configuration belonging to {0,1,2,3,4,6}, and the UE configured with the higher layer parameter trpt-Subset-r12
-
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Table 14.1.1.3-1: Determination of[image: image115.wmf]TRP
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 for sidelink transmission mode 2
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	FDD and TDD with UL/DL configuration 1,2,4,5
	3
	1
	2
	4
	-
	-

	TDD with UL/DL configuration 0
	5
	1
	2
	3
	4
	5

	TDD with UL/DL configuration 3,6
	4
	1
	2
	3
	4
	-


Within a PSCCH period, the subframes used for PSSCH are determined as follows:
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a subframe indicator bitmap [image: image123.wmf](
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 are determined using the procedure described in subclause 14.1.1.1.1 from the allowed values of [image: image125.wmf]TRP
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 are described in subclause 14.1.3. The subframes used for PSSCH are denoted by[image: image133.wmf](
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 arranged in increasing order of subframe index and where[image: image134.wmf]PSSCH
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 is the number of subframes that can be used for PSSCH transmission in a PSCCH period and is a multiple of 4.
14.1.1.4
UE procedure for determining resource blocks for transmitting PSSCH for sidelink transmission mode 2

The set of resource blocks within the resource block pool (defined in 14.1.3) is determined using the subclause 14.1.1.2.1.
If sidelink frequency hopping with type 1 hopping is enabled, the set of physical resource blocks for PSSCH transmission is determined using subclause 14.1.1.2.2 with the following exceptions

-
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-
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14.1.1.5
UE procedure for PSSCH power control
For sidelink transmission mode 1 on a subframe during PSCCH period i, if the transmission does not overlap with any uplink transmission by the UE in time domain the UE sidelink transmit power [image: image145.wmf]PSSCH
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 is given by the following

-
if the TPC command field in configured sidelink grant (described in [8]) for PSCCH period i is set to 0

-
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-
if the TPC command field in configured sidelink grant (described in [8]) for PSCCH period i is set to 1

-
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 are provided by higher layer parameters p0-r12 and alpha-r12, respectively and that are associated with the corresponding PSSCH resource configuration.
For sidelink transmission mode 1 on a sub-frame during PSCCH period i, if the transmission overlaps in time domain with uplink transmission(s) by the UE, then the sidelink transmission power 
[image: image154.wmf]PSSCH
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is upper bounded by the following
-
if the TPC command field in configured sidelink grant (described in [8]) for PSCCH period i is set to 0

-
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-
if the TPC command field in configured sidelink grant (described in [8]) for PSCCH period i is set to 1
-
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Here 
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
[image: image158.wmf]CMAX
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 is as given in [6].
-
The exact sidelink transmission power is not specified.
For sidelink transmission mode 2, if the transmission on a subframe does not overlap with an uplink transmission by the UE in time domain the UE sidelink transmit power [image: image159.wmf]PSSCH
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 is given by
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 are provided by higher layer parameter p0-r12 and alpha-r12, respectively and that are associated with the corresponding PSSCH resource configuration.
For sidelink transmission mode 2, if the transmission on a subframe overlaps in time domain with uplink transmission(s) by the UE then the sidelink transmission power 
[image: image167.wmf]PSSCH
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is upper bounded by the following
-
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Here 
[image: image169.wmf]max
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
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 is as given in [6].
- The exact sidelink transmission power is not specified.
14.1.2
UE procedure for receiving the PSSCH
For sidelink transmission mode 1, a UE upon detection of SCI format 0 on PSCCH can decode PSSCH according to the detected SCI format 0.
For sidelink transmission mode 2, a UE upon detection of SCI format 0 on PSCCH can decode PSSCH according to the detected SCI format 0, and associated PSSCH resource configuration configured by higher layers.
14.1.3
UE procedure for determining resource block pool and subframe pool for sidelink transmission mode 2 
For a PSCCH period associated with the PSCCH resource configuration (determined in subclause 14.2.3) which is also associated with the PSSCH resource configuration, the UE determines a PSSCH pool consisting of a subframe pool and resource block pool as follows.

-
For TDD, if the parameter tdd-Config-r12 is indicated by the PSCCH resource configuration, the TDD UL/DL configuration used for determining the subframe pool is given by the parameter tdd-Config-r12, otherwise, the TDD UL/DL configuration used for determining the subframe pool is given by the UL/DL configuration (i.e. parameter subframeAssignment) for the serving cell.
-
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 denotes the number of subframes in the subframe pool. 
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, where S1, S2, and M denote the prb-Start-r12, prb-End-r12 and prb-Num-r12 indicated by the PSSCH resource configuration respectively. 
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The resource blocks in the resource block pool are denoted by[image: image191.wmf](
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  is the number of resource blocks in the resource block pool.
14.1.4
UE procedure for determining subframe pool for sidelink transmission mode 1 
For a PSCCH period associated with the PSCCH resource configuration (described in subclause 14.2.3) which is also associated with the PSSCH resource configuration, the UE determines a PSSCH pool consisting of a subframe pool as follows.

-
For TDD, if the parameter tdd-Config-r12 is indicated by the PSCCH resource configuration, the TDD UL/DL configuration used for determining the subframe pool is given by the parameter tdd-Config-r12, otherwise, the TDD UL/DL configuration used for determining the subframe pool is given by the UL/DL configuration (i.e. parameter subframeAssignment) for the serving cell.
-
Each uplink subframe with subframe index greater than or equal to [image: image193.wmf]1
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The subframes in the subframe pool for PSSCH are denoted by[image: image196.wmf](
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 denotes the number of subframes in the subframe pool.
14.2
Physical Sidelink Control Channel related procedures

For sidelink transmission mode 1, if a UE is configured by higher layers to receive DCI format 5 with the CRC scrambled by the SL-RNTI, the UE shall decode the PDCCH/EPDCCH according to the combination defined in Table 14.2-1.
Table 14.2-1: PDCCH/EPDCCH configured by SL-RNTI
	DCI format
	Search Space

	DCI format 5
	For PDCCH: Common and UE specific by C-RNTI
For EPDCCH: UE specific by C-RNTI


14.2.1
UE procedure for transmitting the PSCCH
For sidelink transmission mode 1and PSCCH period i, 

· the UE shall determine the subframes and resource blocks for transmitting SCI format 0 as follows.

-
SCI format 0 is transmitted in two subframes in the subframe pool and one physical resource block per slot in each of the two subframes, wherein the physical resource blocks belong to the resource block pool, where the subframe pool and the resource block pool are indicated by the PSCCH resource configuration (as defined in subclause 14.2.3)

-
the two subframes and the resource blocks are determined using “Resource for PSCCH” field ([image: image198.wmf]PSCCH

n

) in the configured sidelink grant (described in [8]) as described in subclause 14.2.1.1.

· the UE shall set the contents of the SCI format 0 as follows:

-
the UE shall set the Modulation and coding scheme field according to the Modulation and coding scheme indicated by the higher layer parameter mcs-r12 if the parameter is configured by higher layers.
-
the UE shall set the Frequency hopping flag according to the “Frequency hopping flag” field in the configured sidelink grant. 

-
the UE shall set the Resource block assignment and hopping resource allocation according to the “Resource block assignment and hopping resource allocation” field in the configured sidelink grant. 
-
the UE shall set the Time resource pattern according to the “Time resource pattern” field in the configured sidelink grant . 
-
the UE shall set the eleven-bit Timing advance indication to [image: image199.wmf]ú
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  to indicate sidelink reception timing adjustment value  using the NTA (defined in [3]) value for the UE in the subframe that is no earlier than subframe [image: image200.wmf]4
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described in subclause 14.2.1.1).

For sidelink transmission mode 2, 

-
SCI format 0 is transmitted in two subframes in the subframe pool and one physical resource block per slot in each of the two subframes, wherein the physical resource blocks belongs to the resource block pool, where the subframe pool and the resource block pool are indicated by the PSCCH resource configuration (as defined in subclause 14.2.3)

-
the two subframes and the resource blocks are determined using the procedure described in subclause 14.2.1.2

-
the UE shall set the eleven-bit Timing advance indication [image: image202.wmf]TAI
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 in the SCI format 0 to zero.

14.2.1.1
UE procedure for determining subframes and resource blocks for transmitting PSCCH for sidelink transmission mode 1
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are described in subclause 14.2.3.

14.2.1.2
UE procedure for determining subframes and resource blocks for transmitting PSCCH for sidelink transmission mode 2
The allowed values for PSCCH resource selection are given by 0,1… [image: image216.wmf]ë
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 described in subclause 14.2.3. The two subframes and the resource blocks are determined using selected resource value [image: image219.wmf]PSCCH
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 (described in[8]) and the procedure described in subclause 14.2.1.1.

14.2.1.3
UE procedure for PSCCH power control
For sidelink transmission mode 1 on a subframe during PSCCH period i, if the transmission does not overlap with any uplink transmission by the UE in time domain the UE sidelink transmit power [image: image220.wmf]PSCCH
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 is given by the following

-
if the TPC command field in the configured sidelink grant (described in [8]) for PSCCH period i is set to 0

-
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-
if the TPC command field in the configured sidelink grant (described in [8]) for PSCCH period i is set to 1

-
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 are provided by higher layer parameters p0-r12 and alpha-r12, respectively and are associated with the corresponding PSCCH resource configuration.
For sidelink transmission mode 1 on a sub-frame during PSCCH period i, if the transmission overlaps in time domain with uplink transmission(s) by the UE, then the sidelink transmission power 
[image: image229.wmf]PSCCH
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is upper bounded by the following

-
if the TPC command field in configured sidelink grant (described in [8]) for PSCCH period i is set to 0

-

[image: image230.wmf]}

,

min{

max

,

,

PSCCH

uplink

CMAX

PSCCH

CMAX

P

P

P

P

-

£

[dBm]

-
if the TPC command field in configured sidelink grant (described in [8]) for PSCCH period i is set to 1

-
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Here 
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
[image: image233.wmf]CMAX
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 is as given in [6].
-
The exact transmission power is not specified.
For sidelink transmission mode 2, if the transmission on a subframe does not overlap with an uplink transmission by the UE in time domain the UE sidelink transmit power [image: image234.wmf]PSCCH
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 is given by
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 are provided by higher layer parameters p0-r12 and alpha-r12, respectively and are associated with the corresponding PSCCH resource configuration.
For sidelink transmission mode 2, if the transmission on a subframe overlaps in time domain with uplink transmission(s) by the UE then the sidelink transmission power 
[image: image243.wmf]PSCCH
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is upper bounded by the following
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Here 
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
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 is as given in [6].
- The exact transmission power is not specified.
14.2.2
UE procedure for receiving the PSCCH
For each PSCCH resource configuration associated with sidelink transmission mode 1, a UE configured by higher layers to detect SCI format 0 on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource configuration, and using the Group destination IDs indicated by higher layers.
For each PSCCH resource configuration associated with sidelink transmission mode 2, a UE configured by higher layers to detect SCI format 0 on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource configuration, and using the Group destination IDs indicated by higher layers.
14.2.3
UE procedure for determining resource block pool and subframe pool for PSCCH
A PSCCH resource configuration for transmission/reception is associated with a set of periodically occurring time-domain periods (known as PSCCH periods). The i-th PSCCH period begins at subframe with subframe index[image: image247.wmf]P
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-
the subframe index is relative to subframe#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0 (described in [11]), 

-
[image: image250.wmf]O

 is the offsetIndicator-r12 indicated by the PSCCH resource configuration,
-
[image: image251.wmf]P

is the sc-Period-r12 indicated by the PSCCH resource configuration. 
For a PSCCH period, the UE determines a PSCCH pool consisting of a subframe pool and a resource block pool as follows.

-
For TDD, if the parameter tdd-Config-r12 is indicated by the PSCCH resource configuration, the TDD UL/DL configuration used for determining the subframe pool is given by the parameter tdd-Config-r12, otherwise, the TDD UL/DL configuration used for determining the subframe pool is given by the UL/DL configuration (i.e. parameter subframeAssignment) for the serving cell.
-
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is the length of the bitmap subframeBitmap-r12 indicated by the PSCCH resource configuration.
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 is the number of subframes in the subframe pool. A PRB with index [image: image261.wmf]q

 ([image: image262.wmf]SL

RB

N

q

<

£

0

) belongs to the resource block pool if[image: image263.wmf]M

S

q

S

+

<

£

1

1

 or if [image: image264.wmf]2

2

S

q

M

S

£

<

-

, where S1, S2, and M denote the prb-Start-r12, prb-End-r12 and prb-Num-r12 indicated by the PSCCH resource configuration respectively. 
-
The resource blocks in the resource block pool are denoted by[image: image265.wmf](
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 is the number of resource blocks in the resource block pool. 
14.3
Physical Sidelink Discovery Channel related procedures

14.3.1
UE procedure for transmitting the PSDCH

If a UE is configured by higher layers to transmit PSDCH according to a PSDCH resource configuration, in a PSDCH period [image: image267.wmf]i
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the number of transmissions for a transport block on PSDCH is  [image: image268.wmf]1
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is given by the higher layer parameter numRetx-r12, and each transmission corresponds to one subframe belonging to a set of subframes, and in each subframe, the PSDCH is transmitted on two physical resource blocks per slot.

-
for sidelink discovery type 1, 

-
 the allowed values for PSDCH resource selection are  given by 0,1… [image: image270.wmf])
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are described in subclause 14.3.3.

-
for sidelink discovery type 2B, 
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are described in subclause 14.3.3.
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the transport block size is 232

For sidelink discovery, if the transmission on a subframe does not overlap with an uplink transmission by the UE in time domain the UE sidelink transmit power [image: image305.wmf]PSDCH
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 is defined in subclause 5.1.1.1 where c
-is the serving cell if the sidelink discovery transmission occurs on the uplink carrier frequency of a serving cell, or

-is the detected cell on downlink carrier frequency indicated by discCarrierRef –r13[11] if sidelink discovery transmission does not occur on the uplink carrier frequency of a serving cell 
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 are provided by higher layer parameters p0-r12 and alpha-r12, respectively and are associated with the corresponding PSDCH resource configuration.
For sidelink discovery, if the transmission on a subframe overlaps in time domain with uplink transmission(s) by the UE then the sidelink transmission power 
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Here 
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
[image: image316.wmf]CMAX
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 is as given in [6].
- The exact transmission power is not specified.
A UE shall drop any PSDCH transmissions that are associated with sidelink discovery type 1 in a sidelink subframe if the UE has a PSDCH transmission associated with sidelink discovery type 2B in that subframe.

14.3.2
UE procedure for receiving the PSDCH
For sidelink discovery type 1, for each PSDCH resource configuration associated with reception of PSDCH, a UE configured by higher layers to detect a transport block on PSDCH can decode the PSDCH according to the PSDCH resource configuration.

For sidelink discovery type 2B, for each PSDCH resource configuration associated with reception of PSDCH, a UE configured by higher layers to detect a transport block on PSDCH can decode the PSDCH according to the PSDCH resource configuration.
14.3.3
UE procedure for determining resource block pool and subframe pool for sidelink discovery
A PSDCH resource configuration for transmission/reception is associated with a set of periodically occurring time-domain periods (known as PSDCH periods). The i-th PSDCH period begins at subframe with subframe index[image: image317.wmf]P
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-
the subframe index is relative to subframe#0 of a radio frame corresponding to SFN 0 of the serving cell or DFN 0 (described in [11]),

-
[image: image320.wmf]3
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 is the offsetIndicator-r12 indicated by the PSDCH resource configuration 
-
[image: image321.wmf]P

is the discPeriod-r12 indicated by the PSDCH resource configuration. 
For a PSDCH period, the UE determines a discovery pool consisting of a subframe pool and a resource block pool for PSDCH as follows.

-
For TDD, if the parameter tdd-Config-r12 is indicated by the PSDCH resource configuration, the TDD UL/DL configuration used for determining the subframe pool is given by the parameter tdd-Config-r12, otherwise, the TDD UL/DL configuration used for determining the subframe pool is given by the UL/DL configuration (i.e. parameter subframeAssignment) for the serving cell.
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is the numRepetition-r12 indicated by the PSDCH resource configuration.
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. The subframes in the subframe pool are denoted by[image: image334.wmf](
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 denotes the number of subframes in the subframe pool. 
-
A PRB with index [image: image336.wmf]q
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, where S1, S2, and M denote the prb-Start-r12, prb-End-r12 and prb-Num-r12 indicated by the PSDCH resource configuration respectively. 
-
The resource blocks in the resource block pool are denoted by[image: image340.wmf](
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 is the number of resource blocks in the resource block pool.
14.4
Physical Sidelink Synchronization related procedures
The synchronization resource configuration(s) for the UE are given by the higher layer parameter SL-SyncConfig-r12. 

A UE shall transmit sidelink synchronisation signals according to subclause 5. 10.7 in [11]. 

A UE may assume that sidelink synchronization signals are signals transmitted by an eNB as described in subclause 6.11 of [3] or are signals transmitted by a UE as described in [11].

A UE is not expected to blindly detect the cyclic prefix length of sidelink synchronization signals transmitted by another UE. 
For a sidelink synchronization resource configuration associated with PSDCH reception, if cell c is indicated by the parameter physCellId-r12 and if the parameter discSyncWindow-r12 is configured with value w1 for cell c, the UE may assume that sidelink synchronization signals are transmitted in cell c and that they are received within a reference synchronization window of size +/-w1 ms with respect to the sidelink synchronization resource of cell c indicated by higher layers. The sidelink synchronization identity associated with the sidelink synchronization resource is indicated by higher layers.
For PSDCH reception, if cell c is indicated by the parameter physCellId-r12 and if the parameter discSyncWindow-r12 is configured with value w2 for cell c, the UE may assume that PSDCH of UE in cell c is received within a reference synchronization window of size +/-w2 ms with respect to the discovery resource of cell c indicated by higher layers. 
In the case where synchronization signals are transmitted for PSDCH 
If the transmission within a subframe does not overlap with an uplink transmission by the UE in time domain the UE transmit power of primary sidelink synchronization signal [image: image342.wmf]PSSS
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 is given by
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 is defined in subclause 5.1.1.1 where c
-is the serving cell if the sidelink discovery transmission occurs on the uplink carrier frequency of a serving cell, or

-is the detected cell on downlink carrier frequency indicated by discCarrierRef [11] if sidelink discovery transmission does not occur on the uplink carrier frequency of a serving cell
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 are provided by higher layer parameters associated with the corresponding sidelink synchronization signal resource configuration.
If the transmission within a subframe overlaps in time domain with uplink transmission(s) by the UE then the UE transmit power of primary sidelink synchronization signal [image: image350.wmf]PSSS
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 is upper bounded by the following
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Here 
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
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 is as given in [6].
- The exact transmission power is not specified.
If the transmission within a subframe does not overlap with an uplink transmission by the UE in time domain the UE transmit power of secondary synchronization signal [image: image354.wmf]SSSS
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 is given by
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 is defined in subclause 5.1.1.1 where c
-is the serving cell if the sidelink discovery transmission occurs on the uplink carrier frequency of a serving cell, or

-is the detected cell on downlink carrier frequency indicated by discCarrierRef [11] if sidelink discovery transmission does not occur on the uplink carrier frequency of a serving cell
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 are provided by higher layer parameters associated with the corresponding sidelink synchronization signal resource configuration.

If the transmission within a subframe overlaps in time domain with uplink transmission(s) by the UE then the UE transmit power of secondary synchronization signal [image: image362.wmf]SSSS

P

 is upper bounded by the following

-
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Here 
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
[image: image365.wmf]CMAX
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 is as given in [6].
- The exact transmission power is not specified.
Otherwise 

If the transmission within a subframe does not overlap with an uplink transmission by the UE in time domain the UE transmit power of primary sidelink synchronization signal [image: image366.wmf]PSSS

P

 
-
If the UE is configured with sidelink transmission mode 1, and if the UE transmits sidelink synchronization signals in PSCCH period i, and if the TPC command field in the configured sidelink grant (described in [8]) for the PSCCH period i is set to 0
-
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otherwise
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 are provided by higher layer parameters associated with the corresponding sidelink synchronization signal resource configuration.

If the transmission within a subframe overlaps in time domain with uplink transmission(s) by the UE then the UE transmit power of primary sidelink synchronization signal [image: image379.wmf]PSSS

P

 is upper bounded by the following

-
If the UE is configured with sidelink transmission mode 1, and if the UE transmits sidelink synchronization signals in PSCCH period i, and if the TPC command field in the configured sidelink grant (described in [8]) for the PSCCH period i is set to 0
-
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Here 
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
[image: image383.wmf]CMAX

P

 is as given in [6].

- The exact transmission power is not specified.
If the transmission within a subframe does not overlap with an uplink transmission by the UE in time domain the UE transmit power of secondary synchronization signal [image: image384.wmf]SSSS

P

 is given by

-
If the UE is configured with sidelink transmission mode 1, and if the UE transmits sidelink synchronization signals in PSCCH period i, and if the TPC command field in the configured sidelink grant (described in [8]) for the PSCCH period i is set to 0
-
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 are provided by higher layer parameters associated with the corresponding sidelink synchronization signal resource configuration.
If the transmission within a subframe overlaps in time domain with uplink transmission(s) by the UE then the UE transmit power of secondary sidelink synchronization signal 
[image: image394.wmf]SSSS
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 is upper bounded by the following

-
If the UE is configured with sidelink transmission mode 1, and if the UE transmits sidelink synchronization signals in PSCCH period i, and if the TPC command field in the configured sidelink grant (described in [8]) for the PSCCH period i is set to 0
-
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Here 
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 is the maximum uplink transmission power across overlap in time domain. Uplink transmission power at any instant shall be calculated by calculating the uplink transmit power for each uplink channel as defined in Section 5 and summing across all channels. 
[image: image398.wmf]CMAX
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 is as given in [6].
- The exact transmission power is not specified.
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