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15.2
Uplink channel access procedures

A UE and a eNB scheduling UL transmission(s) for the UE shall perform the procedures described in this sub clause for the UE to access the channel(s) on which the LAA Scell(s) transmission(s) are performed. 
15.2.1
Channel access procedure for Uplink transmission(s)
The UE can access a carrier on which LAA Scell(s) UL transmission(s) are performed according to one of Type 1 or Type 2 UL channel access procedures. Type 1 channel access procedure is described in sub clause 15.2.1.1. Type 2 channel access procedure is described in sub clause 15.2.1.2.

If an UL grant scheduling a PUSCH transmission indicates Type 1 channel access procedure, the UE shall use Type 1 channel access procedure for transmitting transmissions including the PUSCH transmission unless stated otherwise in this sub clause. 

If an UL grant scheduling a PUSCH transmission indicates Type 2 channel access procedure, the UE shall use Type 2 channel access procedure for transmitting transmissions including the PUSCH transmission unless stated otherwise in this sub clause.

The UE shall use Type 1 channel access procedure for transmitting SRS transmissions not including a PUSCH transmission. UL channel access priority class 
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=1 is used for SRS transmissions not including a PUSCH.

Table 15.2.1-1: Channel Access Priority Class for UL

	Channel Access Priority Class (
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	allowed 
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sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	1023
	6ms or 10 ms 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms or 10 ms
	{15,31,63,127,255,511,1023}

	NOTE1: For 
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 =10ms if the higher layer parameter ‘absenceOfAnyOtherTechnology-r14’ indicates TRUE, otherwise, 
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NOTE 2: When 
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=6ms it may be increased to 8 ms by inserting one or more gaps. The minimum duration of a gap shall be 100 µs. The maximum duration before including any such gap shall be 6 ms.. 


If the ‘UL configuration for LAA’ field configures an ‘UL offset’ 
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 and an ‘UL duration’
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 for subframe 
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the UE may use channel access Type 2 for transmissions in subframes 
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, irrespective of the channel access Type signalled in the UL grant for those subframes, if the end of UE transmission occurs in or before subframe 
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If the UE scheduled to transmit transmissions including PUSCH in a set subframes 
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 using PDCCH DCI Format 0B/4B, and if the UE cannot access the channel for a transmission in subframe 
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, the UE shall attempt to make a transmission in subframe 
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 according to the channel access type indicated in the DCI, where 
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, and 
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is the number of scheduled subframes indicated in the DCI. 

If the beginning of UE transmission in subframe
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immediately follows the end of UE transmission in subframe 
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, the UE is not expected to be indicated with different channel access types for the transmissions in those subframes . 

If the UE is scheduled to transmit in subframes 
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 using Type 1 channel access procedure using a PDCCH DCI Format 0B/4B, and if the UE has stopped transmitting during or before subframe 
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, and if the channel is sensed by the UE to be continuously idle after the UE has stopped transmitting, the UE may transmit in a later subframe 
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 using Type 2 channel access procedure. If the channel sensed by the UE is not continuously idle after the UE has stopped transmitting, the UE may transmit in a later subframe 
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 using Type 1 channel access procedure with the UL channel access priority class indicated in the DCI..

If the UE receives an UL grant and the DCI indicates a PUSCH transmission starting in subframe 
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 using Type 1 channel access procedure, and if the UE has an ongoing Type 1 channel access procedure before subframe 
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.

-
if the UL channel access priority class value
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 used for the ongoing Type 1 channel access procedure is same or larger than the UL channel access priority class value
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 indicated in the DCI, the UE may transmit the PUSCH transmission in response to the UL grant by accessing the carrier by using the ongoing Type 1 channel access procedure.
-
if the UL channel access priority class value 
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used for the ongoing Type 1 channel access procedure is smaller than the UL channel access priority class value
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 indicated in the DCI, the UE shall terminate the ongoing channel access procedure.
If the UE is scheduled to transmit on a set of carriers 
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 in subframe 
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, and if the UL grants scheduling PUSCH transmissions on the set of carriers 
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indicate Type 1 channel access procedure, and if the same ‘PUSCH starting position’ is indicated for all carriers in the set of carriers 
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, and if the carrier frequencies of set of carriers 
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 is a subset of one of the sets of carrier frequencies defined in subclause 5.7.4 in [7], 

-
the UE may transmit on carrier 
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 using Type 2 channel access procedure, 

-
if Type 2 channel access procedure is performed on carrier 
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immediately before the UE transmission on carrier 
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, and

-
if the UE has accessed carrier  
[image: image47.wmf]j

c

using Type 1 channel access procedure, 

-
where carrier 
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is selected by the UE uniformly randomly from the set of carriers 
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 before performing Type 1 channel access procedure on any carrier in the set of carriers 
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A eNB may indicate Type 2 channel access procedure in the DCI of an UL grant scheduling transmission(s) including PUSCH on a carrier in subframe 
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, if the eNB has transmitted on the carrier according to the channel access procedure described in sub clause 15.1.1, and if subframe 
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 occurs within the time interval starting at 
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 is the time instant when the eNB has started transmission, 

-
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value is determined by the eNB as described in sub clause 15.1.1 ,

-
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 is the total duration of all gaps of duration greater than 25us that occur between the DL transmission of the eNB and UL transmissions scheduled by the eNB, and between any two UL transmissions scheduled by the eNB starting from 
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The eNB shall schedule UL transmissions between 
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in contiguous subframes if they can be scheduled contiguously. 

15.2.1.1
Type 1 UL channel access procedure

The UE may transmit the transmission using Type 1 channel access procedure after first sensing the channel to be idle during the slot durations of a defer duration 
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; and after the counter 
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is zero in step 4. The counter 
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 is adjusted by sensing the channel for additional slot duration(s) according to the steps described below. 

1)
set 
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 is a random number uniformly distributed between 0 and 
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, and go to step 4;

2)
if 
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 and the UE chooses to decrement the counter, set 
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;

3)
sense the channel for an additional slot duration, and if the additional slot duration is idle, go to step 4; else, 
go to step 5;

4)
if 
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, stop; else, go to step 2.

5)
sense the channel until either a busy slot is detected within an additional defer duration 
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 or all the slots of the additional defer duration 
[image: image72.wmf]d

T

 are detected to be idle;

6)
if the channel is sensed to be idle during all the slot durations of the additional defer duration 
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, go to step 4; else, go to step 5;

If the UE has not transmitted a transmission including PUSCH on a carrier on which LAA Scell(s) transmission(s) are performed after step 4 in the procedure above, the UE may transmit a transmission including PUSCH on the carrier, if the channel is sensed to be idle at least in a slot duration 
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 when the UE is ready to transmit the transmission including PUSCH, and if the channel has been sensed to be idle during all the slot durations of a defer duration 
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 immediately before the transmission including PUSCH. If the channel has not been sensed to be idle in a slot duration 
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 when the UE first senses the channel after it is ready to transmit, or if the channel has not been sensed to be idle during any of the slot durations of a defer duration 
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 immediately before the intended transmission including PUSCH, the UE proceeds to step 1 after sensing the channel to be idle during the slot durations of a defer duration 
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The defer duration 
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 consists of duration 
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includes an idle slot duration 
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at start of 
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A slot duration 
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is considered to be idle if the UE senses the channel during the slot duration, and the power detected by the UE for at least 
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within the slot duration is less than energy detection threshold 
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. Otherwise, the slot duration 
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 is considered to be busy.
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is the contention window. 
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adjustment is described in sub clause 15.2.2.
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are chosen before step 1 of the procedure above.
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are based on channel access priority class signalled to the UE , as shown in Table 15.2.1-1.
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 adjustment is described in sub clause 15.2.3.

15.2.1.2
Type 2 UL channel access procedure

If the UL UE uses Type 2 channel access procedure for a transmission including PUSCH, the UE may transmit the transmission including PUSCH immediately after sensing the channel to be idle for at least a sensing interval 
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 consists of a duration 
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immediately followed by one slot duration 
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includes an idle slot duration 
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at start of 
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. The channel is considered to be idle for 
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if it is sensed to be idle during the slot durations of 
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.

An eNB may transmit a transmission including discovery signal but not including PDSCH on a carrier on which LAA Scell(s) transmission(s) are performed immediately after sensing the channel to be idle for at least a sensing interval 
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 and if the duration of the transmission is less than 1 ms. 
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 consists of a duration 
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immediately followed by one slot duration 
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includes an idle slot duration 
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at start of 
[image: image113.wmf]f

T

. The channel is considered to be idle for 
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if it is sensed to be idle during the slot durations of 
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.
15.2.2
Contention window adjustment procedure
If the UE transmits transmissions using Type 1 channel access procedure that are associated with channel access priority class 
[image: image116.wmf]p

on a carrier, the UE maintains the contention window value 
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 and adjusts 
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 for those transmissions before step 1 of the procedure described in sub clause 15.2.1.1,  using the following procedure

-
if the NDI value for at least one HARQ process associated with HARQ_ID_ref is toggled, 

-
for every priority class
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-
otherwise, increase 
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 for every priority class 
[image: image122.wmf]{

}

1,2,3,4

p

Î

to the next higher allowed value; 

HARQ_ID_ref is the HARQ process ID of UL-SCH in reference subframe 
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. The reference subframe 
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 is determined as follows

-
If the UE receives an UL grant in subframe 
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, subframe 
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is the most recent subframe before subframe 
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in which the UE has transmitted UL-SCH using Type 1 channel access procedure. 

-
If the UE transmits transmissions including UL-SCH starting with subframe 
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and in subframes 
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and if the subframes are contiguous, reference subframe 
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 is subframe 
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,

-
otherwise, reference subframe 
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 is subframe 
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The UE may keep the value of 
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unchanged for every priority class
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,  if the UE scheduled to transmit transmissions including PUSCH in a set subframes 
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using Type 1 channel access procedure and using DCI Format 0B/4B, and the UE is not able to transmit any transmission including PUSCH in the set of subframes.
If 
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 is selected by UE from the set of values {1, 2, …,8} for each priority class 
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15.2.3
Energy detection threshold adaptation procedure
A UE accessing a carrier on which LAA Scell(s) transmission(s) are performed, shall set the energy detection threshold (
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) to be less than or equal to the maximum energy detection threshold 
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is determined as follows:

-
If the UE is configured with higher layer parameter ‘maxEnergyDetectionThreshold-r14’, 

-
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is set equal to the value signalled by the higher layer parameter.

-
otherwise

-
the UE shall determine 
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according to the procedure described in sub clause 15.2.3.1
-
if the UE is configured with higher layer parameter ‘energyDetectionThresholdOffset-r14’ 
-
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is set by adjusting 
[image: image157.wmf]Thresh_max

'

X

according to the offset value signalled by the higher layer parameter
-
otherwise
-
The UE shall set 
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15.2.3.1
Default maximum energy detection threshold computation procedure

If the higher layer parameter ‘absenceOfAnyOtherTechnology-r14’ indicates TRUE:
-
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 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
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Where
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 = 23 dBm;

-
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is the set to the value of PCMAX_H,c as defined in [6].
-
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-
BWMHz is the single carrier bandwidth in MHz.
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