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14 UE procedures related to Sidelink 
< Unchanged parts are omitted >

14.1.1.6	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4




When requested by higher layers in subframe n for a carrier, the UE shall determine the set of resources to be reported to higher layers for PSSCH transmission according to the following steps. Parameters  the number of sub-channels to be used for the PSSCH transmission in a subframe,  the resource reservation interval, and  the priority to be transmitted in the associated SCI format 1 by the UE are all provided by higher layers.  is determined according to Subclause 14.1.1.4B.
If partial sensing is not configured by higher layers then the following steps are used:















1)	A candidate single-subframe resource for PSSCH transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in subframe  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding PSSCH resource pool (described in 14.1.5) within the time interval  corresponds to one candidate single-subframe resource, where selections of  and  are up to UE implementations under  and , if  is provided by higher layers for , otherwise . UE selection of  shall fulfil the latency requirement. The total number of the candidate single-subframe resources is denoted by.







2)	The UE shall monitor subframes ,, …,  except for those in which its transmissions occur, where  if subframe n belongs to the set , otherwise subframe is the first subframe after subframe n belonging to the set . The UE shall perform the behaviour in the following steps based on PSCCH decoded and S-RSSI measured in these subframes.


3)	The parameter  is set to the value indicated by the i-th SL-ThresPSSCH-RSRP field in SL-ThresPSSCH-RSRP-List where .


4)	The set  is initialized to the union of all the candidate single-subframe resources. The set  is initialized to an empty set. 


5)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:

-	the UE has not monitored subframe  in Step 2.











-	there is an integer j which meets  where j=0, 1, …, , , k is any value allowed by the higher layer parameter restrictResourceReservationPeriod and q=1,2,…,Q. Here,  if  and , where  if subframe n belongs to the set , otherwise subframe  is the first subframe belonging to the set  after subframe n; and  otherwise.


6)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:



-	the UE receives an SCI format 1 in subframe , and "Resource reservation" field and "Priority" field in the received SCI format 1 indicate the values  and , respectively according to Subclause 14.2.1.

-	PSSCH-RSRP measurement according to the received SCI format 1 is higher than .












-	the SCI format received in subframe or the same SCI format 1 which is assumed to be received in subframe(s)  determines according to 14.1.1.4C the set of resource blocks and subframes which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here, if  and , where  if subframe n belongs to the set , otherwise subframe is the first subframe after subframe n belonging to the set ; otherwise .



7)	If the number of candidate single-subframe resources remaining in the set  is smaller than , then Step 4 is repeated with  increased by 3 dB.







8)	For a candidate single-subframe resource  remaining in the set, the metric  is defined as the linear average of S-RSSI measured in sub-channels x+k for  in the monitored subframes in Step 2 that can be expressed by  for a non-negative integer j if , and  for a non-negative integer j otherwise. 






9)	The UE moves the candidate single-subframe resource  with the smallest metric  from the set  to . This step is repeated until the number of candidate single-subframe resources in the set  becomes greater than or equal to ,


10) When the UE is configured by upper layers to transmit using resource pools on multiple carriers, it shall exclude a candidate single-subframe resource  from  if the UE does not support transmission in the candidate single-subframe resource in the carrier under the assumption that transmissions take place in other carrier(s) using the already selected resources due to its limitation in the number of simultaneous transmission carriers, its limitation in the supported carrier combinations, or interruption for RF retuning time [10].	Comment by Seungmin Lee: Agreement (RAN1#90bis): 
Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure.
 
Agreement (RAN1#91):
From RAN1 understanding, the limited TX capability means that the UE cannot support transmission(s) over carrier(s) in a subframe due to 
 (a) Number of TX chains smaller than the number of configured TX carriers or
 (b) UE doesn’t support the given band combination or
 (c) TX chain switching time or
 (d) UE cannot fulfill the RF requirement due to, e.g., PSD imbalance

For a UE with limited TX capability, RAN1 considers the following options for resource selection in mode 4 CA.
 Option 1-1: When the UE performs the resource selection for a certain carrier, any subframe of that carrier shall be excluded from the reported candidate resource set if using that subframe exceeds its TX capability limitation under the given resource reservation in the other carriers.

Agreement (RAN1#92):
Case (b) includes unsupported carrier combinations as well as band combinations. 
For cases when limited tx capability the UE cannot support transmission(s) over carrier(s):
 The UE shall follow Option 1-1 for (a), (b), (c)
 Otherwise, the UE shall follow Option 1-2

The UE shall report set  to higher layers.
If partial sensing is configured by higher layers then the following steps are used:

















1)	A candidate single-subframe resource for PSSCH transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in subframe  where . The UE shall determine by its implementation a set of subframes which consists of at least  subframes within the time interval  where selections of  and  are up to UE implementations under  and , if  is provided by higher layers for , otherwise . UE selection of  shall fulfil the latency requirement and  shall be greater than or equal to the high layer parameter minNumCandidateSF. The UE shall assume that any set of  contiguous sub-channels included in the corresponding PSSCH resource pool (described in 14.1.5) within the determined set of subframes correspond to one candidate single-subframe resource. The total number of the candidate single-subframe resources is denoted by.


2)	If a subframe  is included in the set of subframes in Step 1, the UE shall monitor any subframe  if k-th bit of the high layer parameter gapCandidateSensing is set to 1. The UE shall perform the behaviour in the following steps based on PSCCH decoded and S-RSSI measured in these subframes.


3)	The parameter  is set to the value indicated by the i-th SL-ThresPSSCH-RSRP field in SL-ThresPSSCH-RSRP-List where . 


4)	The set  is initialized to the union of all the candidate single-subframe resources. The set  is initialized to an empty set. 


5)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:



-	the UE receives an SCI format 1 in subframe , and "Resource reservation" field and "Priority" field in the received SCI format 1 indicate the values  and , respectively according to Subclause 14.2.1.

-	PSSCH-RSRP measurement according to the received SCI format 1 is higher than .










-	the SCI format received in subframe or the same SCI format 1 which is assumed to be received in subframe(s)  determines according to 14.1.1.4C the set of resource blocks and subframes which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here, if  and , where  is the last subframe of the  subframes , and  otherwise.



6)	If the number of candidate single-subframe resources remaining in the set  is smaller than , then Step 4 is repeated with  increased by 3 dB.





7)	For a candidate single-subframe resource  remaining in the set, the metric  is defined as the linear average of S-RSSI measured in sub-channels x+k for  in the monitored subframes in Step 2 that can be expressed by  for a non-negative integer j. 






8)	The UE moves the candidate single-subframe resource  with the smallest metric  from the set  to . This step is repeated until the number of candidate single-subframe resources in the set  becomes greater than or equal to .


9) When the UE is configured by upper layers to transmit using resource pools on multiple carriers, it shall exclude a candidate single-subframe resource  from  if the UE does not support transmission in the candidate single-subframe resource in the carrier under the assumption that transmissions take place in other carrier(s) using the already selected resources due to its limitation in the number of simultaneous transmission carriers, its limitation in the supported carrier combinations, or interruption for RF retuning time [10]. 

[bookmark: _GoBack]The UE shall report set  to higher layers.
If transmission based on random selection is configured by upper layers and when the UE is configured by upper layers to transmit using resource pools on multiple carriers, the following steps are used:	Comment by Seungmin Lee: Agreement (RAN1#93):
When random selection is configured by upper layers, resources within a selection window of a resource pool are considered as candidate resource set.
When random selection is configured by upper layers, for (a), (b), (c), option 1-1 is applied, otherwise, option 1-2 is applied.
1) 














A candidate single-subframe resource for PSSCH transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in subframe  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding PSSCH resource pool (described in 14.1.5) within the time interval  corresponds to one candidate single-subframe resource, where selections of  and  are up to UE implementations under  and , if  is provided by higher layers for , otherwise . UE selection of  shall fulfil the latency requirement. The total number of the candidate single-subframe resources is denoted by.
2) 

The set  is initialized to the union of all the candidate single-subframe resources. The set  is initialized to an empty set. 
3) 


The UE moves the candidate single-subframe resource  from the set  to .
4) 

The UE shall exclude a candidate single-subframe resource  from  if the UE does not support transmission in the candidate single-subframe resource in the carrier under the assumption that transmissions take place in other carrier(s) using the already selected resources due to its limitation in the number of simultaneous transmission carriers, its limitation in the supported carrier combinations, or interruption for RF retuning time [10]. 

The UE shall report set  to higher layers.


oleObject2.bin

oleObject49.bin

image46.wmf
RX

TX

prio

prio

Th

,


oleObject50.bin

oleObject51.bin

image47.wmf
SL

P

P

q

m

RX

rsvp

step

t

_

´

´

+


oleObject52.bin

image48.wmf
'

TX

_

rsvp

P

j

y

,

x

R

´

+


oleObject53.bin

oleObject54.bin

image49.wmf
RX

rsvp

P

Q

_

1

=


image3.wmf
TX

prio


oleObject55.bin

image50.wmf
1

_

<

RX

rsvp

P


oleObject56.bin

image51.wmf
RX

rsvp

step

P

P

m

n

_

´

£

-

¢


oleObject57.bin

image52.wmf
n

n

=

¢

SL

t


oleObject58.bin

image53.wmf
(

)

SL

T

SL

SL

t

t

t

max

,...,

,

1

0


oleObject59.bin

image54.wmf
SL

t

n

¢


oleObject3.bin

oleObject60.bin

oleObject61.bin

image55.wmf
1

=

Q


oleObject62.bin

image56.wmf
A

S


oleObject63.bin

image57.wmf
total

0.2

M

×


oleObject64.bin

oleObject65.bin

oleObject66.bin

image4.wmf
resel

C


oleObject67.bin

image58.wmf
y

x,

E


oleObject68.bin

image59.wmf
1

,...,

0

subCH

-

=

L

k


oleObject69.bin

image60.wmf
SL

j

*

P

y

step

t

-


oleObject70.bin

image61.wmf
100

P

TX

_

rsvp

³


oleObject71.bin

image62.wmf
SL

*

'

_

t

j

P

y

TX

rsvp

-


oleObject4.bin

oleObject72.bin

oleObject73.bin

oleObject74.bin

oleObject75.bin

image63.wmf
B

S


oleObject76.bin

oleObject77.bin

image64.wmf
total

0.2

M

×


oleObject78.bin

image5.wmf
y

x,

R


oleObject79.bin

oleObject80.bin

oleObject81.bin

oleObject82.bin

oleObject83.bin

oleObject84.bin

oleObject85.bin

image65.wmf
Y


oleObject86.bin

oleObject5.bin

oleObject87.bin

oleObject88.bin

oleObject89.bin

oleObject90.bin

oleObject91.bin

image66.wmf
2min

()

TX

Tprio


oleObject92.bin

image67.wmf
TX

prio


oleObject93.bin

oleObject94.bin

image6.wmf
subCH

L


oleObject95.bin

oleObject96.bin

oleObject97.bin

oleObject98.bin

image68.wmf
SL

y

t


oleObject99.bin

image69.wmf
SL

t

step

ykP

-´


oleObject100.bin

oleObject101.bin

oleObject102.bin

oleObject6.bin

oleObject103.bin

oleObject104.bin

oleObject105.bin

oleObject106.bin

oleObject107.bin

oleObject108.bin

oleObject109.bin

oleObject110.bin

oleObject111.bin

oleObject112.bin

image7.wmf
SL

y

t


oleObject113.bin

oleObject114.bin

oleObject115.bin

oleObject116.bin

image70.wmf
step

RX

rsvp

step

P

P

P

m

y

+

´

£

-

_

'


oleObject117.bin

image71.wmf
SL

y

t

'


oleObject118.bin

image72.wmf
Y


oleObject119.bin

oleObject7.bin

oleObject120.bin

oleObject121.bin

oleObject122.bin

oleObject123.bin

oleObject124.bin

oleObject125.bin

oleObject126.bin

oleObject127.bin

oleObject128.bin

oleObject129.bin

image8.wmf
1

,...,

0

subCH

-

=

L

j


oleObject130.bin

oleObject131.bin

oleObject132.bin

oleObject133.bin

oleObject134.bin

oleObject135.bin

oleObject136.bin

oleObject137.bin

oleObject138.bin

oleObject139.bin

oleObject8.bin

oleObject140.bin

oleObject141.bin

oleObject142.bin

oleObject143.bin

oleObject144.bin

oleObject145.bin

oleObject146.bin

oleObject147.bin

oleObject148.bin

oleObject149.bin

image9.wmf
subCH

L


oleObject150.bin

oleObject151.bin

oleObject152.bin

oleObject153.bin

oleObject154.bin

oleObject155.bin

oleObject156.bin

oleObject157.bin

oleObject158.bin

oleObject159.bin

oleObject9.bin

oleObject160.bin

image10.wmf
]

,

[

2

1

T

n

T

n

+

+


oleObject10.bin

image11.wmf
1

T


oleObject11.bin

image12.wmf
2

T


oleObject12.bin

image13.wmf
1

4

T

£


oleObject13.bin

image14.wmf
2min2

()100

TX

TprioT

££


oleObject14.bin

image15.wmf
2min

()

TX

Tprio


oleObject15.bin

image16.wmf
TX

prio


oleObject16.bin

image17.wmf
100

20

2

£

£

T


oleObject17.bin

image18.wmf
2

T


oleObject18.bin

image19.wmf
total

M


oleObject19.bin

image20.wmf
SL

t

step

P

n

´

-

¢

10


oleObject20.bin

image21.wmf
SL

t

1

10

+

´

-

¢

step

P

n


oleObject21.bin

image22.wmf
SL

t

1

-

¢

n


oleObject22.bin

image23.wmf
n

n

=

¢

SL

t


oleObject23.bin

image24.wmf
(

)

SL

T

SL

SL

t

t

t

max

,...,

,

1

0


oleObject24.bin

image25.wmf
SL

t

n

¢


oleObject25.bin

image26.wmf
(

)

SL

T

SL

SL

t

t

t

max

,...,

,

1

0


oleObject26.bin

image27.wmf
b

a

Th

,


oleObject27.bin

image28.wmf
1

8

*

+

+

=

b

a

i


oleObject28.bin

image29.wmf
A

S


oleObject29.bin

image30.wmf
B

S


oleObject30.bin

oleObject31.bin

image31.wmf
A

S


oleObject32.bin

image1.wmf
subCH

L


image32.wmf
SL

z

t


oleObject33.bin

image33.wmf
q

k

P

z

P

j

y

step

TX

rsvp

´

´

+

=

´

+

'

_


oleObject34.bin

image34.wmf
1

-

resel

C


oleObject35.bin

image35.wmf
100

/

P

P

P

TX

_

rsvp

step

'

TX

_

rsvp

´

=


oleObject36.bin

image36.wmf
k

Q

1

=


oleObject37.bin

oleObject1.bin

image37.wmf
1

<

k


oleObject38.bin

image38.wmf
k

P

z

n

step

´

£

-

'


oleObject39.bin

image39.wmf
n

t

SL

n

=

'


oleObject40.bin

image40.wmf
SL

T

SL

SL

t

t

t

max

,...,

,

1

0


oleObject41.bin

image41.wmf
SL

n

t

'


oleObject42.bin

image2.wmf
rsvp_TX

P


oleObject43.bin

image42.wmf
1

=

Q


oleObject44.bin

oleObject45.bin

oleObject46.bin

image43.wmf
SL

m

t


oleObject47.bin

image44.wmf
rsvp_RX

P


oleObject48.bin

image45.wmf
RX

prio


