

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 only, or for transmission and reception 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 only, or for transmission and reception 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 PDSCH only, or for transmission and reception of PDSCH.  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.

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, if a UE is in-coverage for cell c, the sidelink system frame number (SLSFN) for sidelink transmission/reception is given by SFN of cell c.
For a given carrier frequency, if a UE is out-of-coverage, the sidelink system frame number (SLSFN) for sidelink transmission is determined from the PSBCH received by the UE from its reference sidelink synchronization source (described in 14.4.1), otherwise SLSFN is given by the higher layers.
For a given carrier frequency, if a UE is out-of-coverage, the sidelink system frame number (SLSFN) for sidelink reception is determined from the PSBCH received by the UE, otherwise SLSFN is given by the higher layers.
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. 

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 repetition pattern () 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 repetition pattern () 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 redundancy version(rvidx) for the first, second, third and fourth transmission of the transport block is given by 0,2,3,1, respectively.
· 



the modulation order is determined using the "modulation and coding scheme " field () in SCI format 0. For, the modulation order is set to , where is determined from Table 8.6.1-1. 
· 



the TBS index () is determined based onand Table 8.6.1-1, and the transport block size is determined using  and the number of allocated resource blocks () 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  and are determined using the procedure described in subclause 14.1.1.1.1.  
· 








a bitmap   is determined using and a subframe  in the subframe pool is used for PSSCH if ,  otherwise the subframe is not used for PSSCH, where  and are described in subclause 14.1.4. The subframes used for PSSCH are denoted by arranged in increasing order of subframe index and where 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}, is 8, and the mapping between Time Resource pattern Index () and subframe indicator bitmap is given by table 14.1.1.1.1-1.



For TDD with UL/DL configuration 0, is 7, and the mapping between Time Resource pattern Index () and subframe indicator bitmap is given by table 14.1.1.1.1-2.



For TDD with UL/DL configuration belonging to {3,6}, is 6, and the mapping between Time Resource pattern Index () and subframe indicator bitmap is given by table 14.1.1.1.1-3.

Table 14.1.1.1.1-1: Time Resource pattern Index mapping for 	Comment by MM_11-10: Exact mapping is not agreed yet. Tables can be filled after further agreements are made.
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Table 14.1.1.1.1-2: Time Resource pattern Index mapping for  
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Table 14.1.1.1.1-3: Time Resource pattern Index mapping for  
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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 (0 ≤ < ), a starting index , and a number of allocated PRBs  using the procedure in subclause 8.1.1, with the following exceptions: 
· 

the quantity  in subclause 8.1.1 is replaced with  .
· 

the quantity  in subclause 8.1.1 is replaced with .
· 

the quantity in subclause 8.1.1 is replaced with .
· 

the quantityin subclause 8.1.1 is replaced with.
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:
· only inter-subframe hopping shall be used
· 

the quantity in subclause 8.4.1 is replaced with 
· 

the quantity is replaced with  
· 
the quantity  is given by higher layer parameter rbHoppingOffset associated with the PSCCH resource configuration.
· the frequency hopping field in the SCI format 0 is used instead of DCI format 0
· 

the quantity is replaced with  
· 

the quantity  is replaced with 
· 


for odd  (described in subclause 9.2.4 of [3]), the set of physical resource blocks for PSSCH transmission are contiguous resource blocks starting from PRB with index 
· 


for even  (described in subclause 9.2.4 of [3]), the set of physical resource blocks for PSSCH transmission are contiguous resource blocks starting from PRB with index 

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 mode2TRPTSubset
· 





The allowed values of correspond to the values of satisfying  , for , where  and  are determined from table 14.1.1.3-1. 
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 mode2TRPTSubset
· 








The allowed values of correspond to the values of satisfying  , for values of  satisfying ,  and  where  and  are determined from table 14.1.1.3-1, and is the bitmap indicated by mode2TRPTSubset.

For TDD with UL/DL configuration 5 and the UE configured with higher layer parameter mode2TRPTSubset, the allowed value ofis  belonging to the table 14.1.1.1.1-1.


Table 14.1.1.3-1: Determination of and  for sidelink transmission mode 2
	 
	

	
 
	
 
	
 
	
 
	
 

	FDD and TDD with UL/DL configuration 1,2,4,5
	3
	1
	2
	4
	-
	-

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

	TDD with UL/DL configuration 3,6
	5
	1
	2
	3
	4
	-



Within a PSCCH period, the subframesused for PSSCH are determined as follows:
· 


a subframe indicator bitmap  and are determined using the procedure described in subclause 14.1.1.1.1 from the allowed values of described in this subclause.  
· 








a bitmap   is determined using and a subframe  in the subframe pool is used for PSSCH if ,  otherwise the subframe is not used for PSSCH, where  and are described in subclause 14.1.3. The subframes used for PSSCH are denoted by arranged in increasing order of subframe index and where 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
· 

the quantity is replaced with  (defined in 14.1.3).
· 



for odd , the set of physical resource blocks for PSSCH transmission are given by contiguous resource blocksbelonging to the resource block pool, where . 
· 



for even , the set of physical resource blocks for PSSCH transmission are given by contiguous resource blocksbelonging to the resource block pool, where . 
14.1.1.5	UE procedure for PSSCH power control

For sidelink transmission mode 1, the UE transmit power  is given by the following
· if the TPC command field in DCI format 5 is set to 0
· 

· if the TPC command field in DCI format 5 is set to 1
· 
 [dBm]  







where  is the value determined by the UE for the uplink subframe corresponding to the sidelink subframe in which the PSSCH is transmitted and is the bandwidth of the PSSCH resource assignment expressed in number of resource block and  is thevalue as defined in subclause 5.1.1.1.  and  are provided by higher layer parameters mode1DataPo and mode1DataAlpha, respectively.	Comment by MM_8-1: Update after further agreements are made on P_PCMAX, PSSCH 

Comment applies to power control for entire Sidelink section.

For sidelink transmission mode 2, the UE transmit power  is given by

 [dBm] ,







where  is the value determined by the UE for the uplink subframe corresponding to the sidelink subframe in which the PSSCH is transmitted and is the bandwidth of the PSSCH resource assignment expressed in number of resource blocks and  is thevalue as defined in subclause 5.1.1.1.  and  are provided by higher layer parameter mode2DataPo and mode2DataAlpha, respectively and that are associated with the corresponding PSSCH resource configuration.

14.1.2	UE procedure for receiving the PSSCH
For sidelink transmission mode 1, a UE upon detection of SCI format 0 on PSCCH shall decode PSSCH according to the detected SCI format 0. 

For sidelink transmission mode 2, a UE upon detection of SCI format 0 on PSCCH shall 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 tddConfig is indicated by the PSCCH resource configuration, the TDD UL/DL configuration used for determining the subframe pool is given by the parameter tddConfig, 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.
· 





Within the PSCCH period, the uplink subframes with subframe index greater than or equal to  are denoted by arranged in increasing order of subframe index, where  is described in subclause 14.2.3 and  is the mode2DataOffsetIndicator indicated by the PSSCH resource configuration, where denotes the number of uplink subframes within the PSCCH period with subframe index greater than or equal to .
· 




A bitmap   is determined using, for , where and are the bitmap and the length of the bitmap indicated by mode2DataSubframeBitmap, respectively. 
· 




A subframe  () belongs to the subframe pool if . The subframes in the subframe pool are denoted by arranged in increasing order of subframe index and denotes the number of subframes in the subframe pool. 
· 



A PRB with index  () belongs to the resource block pool if or if , where S1, S2, and M denote the Mode2DataStartPRB, Mode2DataEndPRB and Mode2DataNumPRB indicated by the PSSCH resource configuration respectively. 
· 

The resource blocks in the resource block pool are denoted by arranged in increasing order of resource block indices and   is the number of resource blocks in the resource block pool.
14.1.4	UE procedure for determine resource block pool and 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 tddConfig is indicated by the PSCCH resource configuration, the TDD UL/DL configuration used for determining the subframe pool is given by the parameter tddConfig, 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 tobelongs to the subframe pool for PSSCH, where  and  are described in subclause 14.2.3. 
· 

The subframes in the subframe pool for PSSCH are denoted by arranged in increasing order of subframe index and 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
	



14.2.1	UE procedure for transmitting the PSCCH
For sidelink transmission mode 1, 
· 

if DCI format 5 with CRC scrambled by SL-RNTI on the PDCCH/EPDCCH is received in subframe n,  the UE shall determine the subframes and resource blocks for transmitting SCI format 0 in the first PSCCH period that begins in subframe , 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 () in DCI format 5 (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 mode1MCS  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 DCI format 5
· 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 DCI format 5
· the UE shall set the Time resource pattern according to the “Time resource pattern” field in the DCI format 5
· 



the UE shall set the six-bit Timing advance indication to  determined from table 14.2.1 to indicate sidelink reception timing adjustment value  and using the NTA (defined in [3]) value for the UE in the subframe that is no earlier than subframe (described in subclause 14.2.1.1).
Table 14.2.1-1: Mapping of Sidelink reception timing adjustment indication
	
	
	
	

	


	0
	≤ NTA ≤
	255
	0
	0

	256
	≤ NTA ≤
	767
	1
	512

	768
	≤ NTA ≤
	1279
	2
	1024

	1280
	≤ NTA ≤
	1791
	3
	1536

	1792
	≤ NTA ≤
	2303
	4
	2048

	2304
	≤ NTA ≤
	2815
	5
	2560

	2816
	≤ NTA ≤
	3327
	6
	3072

	3328
	≤ NTA ≤
	3839
	7
	3584

	3840
	≤ NTA ≤
	4351
	8
	4096

	4352
	≤ NTA ≤
	4863
	9
	4608

	4864
	≤ NTA ≤
	5375
	10
	5120

	5376
	≤ NTA ≤
	5887
	11
	5632

	5888
	≤ NTA ≤
	6399
	12
	6144

	6400
	≤ NTA ≤
	6911
	13
	6656

	6912
	≤ NTA ≤
	7423
	14
	7168

	7424
	≤ NTA ≤
	7935
	15
	7680

	7936
	≤ NTA ≤
	8447
	16
	8192

	8448
	≤ NTA ≤
	8959
	17
	8704

	8960
	≤ NTA ≤
	9471
	18
	9216

	9472
	≤ NTA ≤
	9983
	19
	9728

	9984
	≤ NTA ≤
	10495
	20
	10240

	10496
	≤ NTA ≤
	11007
	21
	10752

	11008
	≤ NTA ≤
	11519
	22
	11264

	11520
	≤ NTA ≤
	12031
	23
	11776

	12032
	≤ NTA ≤
	12543
	24
	12288

	12544
	≤ NTA ≤
	13055
	25
	12800

	13056
	≤ NTA ≤
	13567
	26
	13312

	13568
	≤ NTA ≤
	14079
	27
	13824

	14080
	≤ NTA ≤
	14591
	28
	14336

	14592
	≤ NTA ≤
	15103
	29
	14848

	15104
	≤ NTA ≤
	15615
	30
	15360

	15616
	≤ NTA ≤
	16127
	31
	15872

	16128
	≤ NTA ≤
	16639
	32
	16384

	16640
	≤ NTA ≤
	17151
	33
	16896

	17152
	≤ NTA ≤
	17663
	34
	17408

	17664
	≤ NTA ≤
	18175
	35
	17920

	18176
	≤ NTA ≤
	18687
	36
	18432

	18688
	≤ NTA ≤
	19199
	37
	18944

	19200
	≤ NTA ≤
	19711
	38
	19456

	19712
	≤ NTA ≤
	20223
	39
	19968

	20224
	≤ NTA ≤
	20495
	40
	20480

	20496
	≤ NTA ≤
	20512
	41
	20512

	
	reserved
	
	42-63
	reserved



 For sidelink transmission mode 2, 
· SCI format 0 is transmitted in two subframes in the subframe pool and one physical resource block per slotin 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
14.2.1.1	UE procedure for determining subframes and resource blocks for transmitting PSCCH for sidelink transmission mode 1

For , 
· 



the first transmission of the PSCCH is in resource block of subframe  of the PSCCH period, where  and.
· 



the second transmission of the PSCCH is in resource block  of subframe  of the PSCCH period, where  and .




where,, and 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 UE shall randomly select an integer value for such that  using and  described in subclause 14.2.3. The random function shall be such that each of the allowed selections can be chosen with equal probability. The two subframes and the resource blocks are determined using  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, the UE transmit power  is given by the following
· if the TPC command field in DCI format 5 is set to 0
· 

· if the TPC command field in DCI format 5 is set to 1
· 
 [dBm]  







where  is the value determined by the UE for the uplink subframe corresponding to the sidelink subframe in which the PSSCH is transmitted and =1 and  is thevalue as defined in subclause 5.1.1.1.  and  are provided by higher layer parameters saPo and saAlpha, respectively and are associated with the corresponding PSCCH resource configuration.

For sidelink transmission mode 2, the UE transmit power  is given by

 [dBm] ,







where  is the configured by higher layers and =1 and  is thevalue as defined in subclause 5.1.1.1.  and   are provided by higher layer parameters saPo and saAlpha, respectively and are associated with the corresponding PSCCH resource configuration.
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 and ends in subframe with subframe index , where 
· 
,
· the subframe index is relative to subframe#0 of the radio frame for which SLSFN is 0,
· 
 is the saOffsetIndicator indicated by the PSCCH resource configuration,
· 
is the saPeriod 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 tddConfig is indicated by the PSCCH resource configuration, the TDD UL/DL configuration used for determining the subframe pool is given by the parameter tddConfig, 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.
· 


The first uplink subframes are denoted by arranged in increasing order of subframe index, where is the length of the bitmap saSubframeBitmap indicated by the PSCCH resource configuration.
· 





A subframe  () belongs to the subframe pool if, whereis the length of the bitmap saSubframeBitmap indicated by the PSCCH resource configuration. The subframes in the subframe pool are denoted by arranged in increasing order of subframe index and  is the number of subframes in the subframe pool. 






A PRB with index  () belongs to the resource block pool if or if , where S1, S2, and M denote the saStartPRB, saEndPRB and saNumPRB indicated by the PSCCH resource configuration respectively. The resource blocks in the resource block pool are denoted by arranged in increasing order of resource block indices and  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
For sidelink discovery type 1, if the UE is configured with multiple PSDCH resource configurations having the same discoveryUsageIndex value, and if the higher layer parameter discoveryResPoolSelection indicates ‘RSRP’, the UE selects a PSDCH resource configuration from the multiple PSDCH resource configurations using RSRP;  otherwise, the UE randomly selects a PSDCH resource configuration from the multiple PSDCH resource configurations. 
If a UE is configured by higher layers to transmit PSDCH according to a PSDCH resource configuration, in a PSDCH period,
· 

the number of transmissions for a transport block on PSDCH is   where is given by the higher layer parameter discoveryNumRetx , 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.	Comment by MM_11-10: For clarity, the variable name is changed
· for sidelink discovery type 1, 
· 

The UE shall randomly select an integer value for  such that . The random function shall be such that each of the allowed selections can be chosen with equal probability.
· 

If , where if the UE is configured by higher layer parameter discoveryTxProbability associated with the PSDCH resource configuration is given by that parameter otherwise p=1
· 



The UE shall randomly select an integer value for  such that  , where and . The random function shall be such that each of the allowed selections can be chosen with equal probability.	Comment by MM_11-10: I will update collision with PRACH resources after it is clarified whether RACH resources should be excluded before or after selection. 
· 





The i-th transmission () for the transport block occurs in contiguous resource blocks and of subframe  of the PSDCH period, where  and 
· 



where ,,andare described in subclause 14.3.
· for sidelink discovery type 2B, 
· the set of subframes and the resource blocks used for transmitting PSDCH are determined using the procedure as described in subclause 9.5.6 of [3].
· the redundancy version(rvidx) for first, second, third and fourth transmission of a transport block is given by 0,2,3,1, respectively. 
· the transport block size is 224

14.3.1.1	UE procedure for PSDCH power control

For sidelink discovery, the UE transmit power  is given by the following

 [dBm]  







where  is the value determined by the UE for the uplink subframe corresponding to the sidelink subframe in which the PSDCH is transmitted and =2 and  is thevalue as defined in subclause 5.1.1.1.  and  are provided by higher layer parameters discoveryPo and discoveryAlpha, respectively and are associated with the corresponding PSDCH resource configuration.
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 determine 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 and ends in subframe with subframe index , where 
· 
,
· the subframe index is relative to subframe#0 of a radio frame for which SLSFN is 0,
· 
 is the discoveryOffsetIndicator indicated by the PSDCH resource configuration 
· 
is the discoveryPeriod 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 tddConfig is indicated by the PSDCH resource configuration, the TDD UL/DL configuration used for determining the subframe pool is given by the parameter tddConfig, 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.
· 






A bitmap   is obtained using, for , where and are the bitmap and the length of the bitmap indicated by discoverySubframeBitmap, respectively, and , where is the discoveryNumRepetition indicated by the PSDCH resource configuration.
· The first uplink subframes are denoted by arranged in increasing order of subframe index.
· 

A subframe () belongs to the subframe pool if . The subframes in the subframe pool are denoted by arranged in increasing order of subframe index and  denotes the number of subframes in the subframe pool. 
· 





A PRB with index  () belongs to the resource block pool if or if , where S1, S2, and M denote the discoveryStartPRB, discoveryEndPRB and discoveryNumPRB indicated by the PSDCH resource configuration respectively. The resource blocks in the resource block pool are denoted by arranged in increasing order of resource block indices and  is the number of resource blocks in the resource block pool.
14.4	Physical Sidelink Synchronization related procedures
14.4.1	UE procedure for transmitting sidelink synchronization signals
A UE that transmits at least sidelink synchronization signals is a sidelink synchronization source. 
A UE that is not a sidelink synchronization source scans for other sidelink synchronization signals before transmitting its own sidelink synchronization signals. The sidelink synchronization signals transmitted by the UE may be derived from sidelink synchronization signals of another sidelink synchronization source. 
A UE that is out-of-coverage can transmit sidelink synchronization signals if the received sidelink synchronization signal strength (as defined in subclause x.x.x.x of [Y]) of the detected sidelink synchronization sources is below X dBm, where X is given by higher layer parameter synchSourceThres.
For a UE that is out-of-coverage, the sidelink synchronization signals are transmitted in periodic resources. 
For sidelink discovery type 1 and type 2B, if the UE transmits sidelink synchronization signals, the physical-layer sidelink synchronization identity for the sidelink synchronization signals is given by higher layers.
For a UE that is in-coverage, if the UE has a PSDCH transmission in a discovery pool, 	Comment by MM_11-10: These sentences are modified given new agreements captured below.
· 

if subframe of the discovery pool (described in subclause 14.4.3) is also indicated as a subframe belonging to a synchronization resource configured by higher layers, the UE shall transmit sidelink synchronization signals in the subframe .
· 
otherwise, the UE shall transmit sidelink synchronization signals in the first subframe belonging to the synchronization resource before of the discovery pool (described in 14.4.3).
if any of the following conditions are satisfied,
· the UE is configured by the higher layer parameter synchSource to start being a synchronization source;
· the UE is not configured by the higher layer parameter synchSource to stop being a synchronization source, and the UE receives a higher layer parameter discoveryD2dssRSRP, and the UE  determines that the RSRP value is less than discoveryD2dssRSRP. 

For a UE that is in-coverage, if the UE transmits PSCCH/PSSCH in a PSCCH period, the UE shall transmit sidelink synchronization signals in all subframes that are within the PSSCH period and that belong to the synchronization resource configured for the UE, if any of the following conditions are satisfied,
· the UE is configured by the higher layer parameter synchSource to start being a synchronization source;
· the UE is not configured by the higher layer parameter synchSource to stop being a synchronization source, and the UE receives a higher layer parameter saD2dssRSRP, and the UE  determines that the RSRP value is less than saD2dssRSRP. 

For transmission of sidelink synchronization signals, a UE may use the timing derived from sidelink synchronization signals transmitted by a reference sidelink synchronization source as a time reference.  The reference synchronization source is selected/reselected by the UE from the synchronization sources detected by the UE. The UE shall select/reselect the reference synchronization source first using the following priority order.
· First priority: a sidelink synchronization source transmitting synchronization signals as described in 6.11 of [3],
· Second priority: a sidelink synchronization source which is an in-coverage UE, 
· Third priority: a sidelink synchronization source which is an out-of-coverage UE,
and then based on at least the received sidelink synchronization signal quality (as defined in subclause x.x.x.x of [Y]) .
If the UE detects a change in reference sidelink synchronization source, the UE may reselect to another sidelink synchronization source for obtaining time reference.
14.4.2	UE procedure for receiving the sidelink synchronization signals
The subframes in which a UE monitors sidelink synchronization signals and a set of physical layer sidelink synchronization identities are given by the synchronization resource configured by higher layers..
A UE may assume that sidelink synchronization signals are transmitted by an eNB as described in subclause 6.11 of [3] or are transmitted by a UE that is a synchronization source as described in subclause 9.7 of [3].
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 reception, if cell c is indicated by the parameter neighborCellID and if the parameter discoverySynchWindow is configured with value w1 for cell c, the UE may assume that sidelink synchronization signals are transmitted in cell c and in a reference synchronization window of size +/-w1 ms with respect to the sidelink synchronization resource of cell c.
For a sidelink synchronization resource configuration associated with reception, if cell c is indicated by the parameter neighborCellID and if the parameter discoverySynchWindow is configured with value w2 for cell c, the UE may assume a reference synchronization window of size +/-w2 ms with respect to the discovery resource of cell c.
14.4.3	UE procedure for power control of sidelink synchronization signals

The UE transmit power of primary sidelink synchronization signal and secondary sidelink synchronization signal is given by

 [dBm] ,




where  is the value determined by the UE for the uplink subframe corresponding to the sidelink subframe in which the sidelink synchronization signals are transmitted.  and  are provided by higher layer parameter synchPo and synchAlpha  respectively and are associated with the corresponding sidelink synchronization signal resource configuration.

14.5	Physical Sidelink Broadcast Channel related procedures
If a UE is out-of-coverage, or if a UE  is in-coverage and is not congiured to transmit PSDCH, transmits sidelink synchronization signals, the UE also transmits PSBCH. 
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