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[bookmark: _Toc415085473][bookmark: _Toc415085499][bookmark: _Toc415085459][bookmark: _Toc524727094]< Unchanged parts are omitted >
[bookmark: _Toc524694427]4.1.1	Channel access procedure for transmission(s) including PDSCH/PDCCH/EPDCCH



The eNB may transmit a transmission including PDSCH/PDCCH/EPDCCH on a carrier on which LAA Scell(s) transmission(s) are performed , after first sensing the channel to be idle during the slot durations of a defer duration ; and after the counter is zero in step 4. The counter  is adjusted by sensing the channel for additional slot duration(s) according to the steps below:



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


2)	if  and the eNB chooses to decrement the counter, set ;
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 , stop; else, go to step 2.


5)	sense the channel until either a busy slot is detected within an additional defer duration  or all the slots of the additional defer duration  are detected to be idle;

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





If an eNB has not transmitted a transmission including PDSCH/PDCCH/EPDCCH on a carrier on which LAA Scell(s) transmission(s) are performed after step 4 in the procedure above, the eNB may transmit a transmission including PDSCH/PDCCH/EPDCCH on the carrier, if the channel is sensed to be idle at least in a slot duration  when the eNB is ready to transmit PDSCH/PDCCH/EPDCCH and if the channel has been sensed to be idle during all the slot durations of a defer duration  immediately before this transmission. If the channel has not been sensed to be idle in a slot duration  when the eNB first senses the channel after it is ready to transmit or if the channel has been sensed to be not idle during any of the slot durations of a defer duration  immediately before this intended transmission, the eNB proceeds to step 1 after sensing the channel to be idle during the slot durations of a defer duration . 







The defer duration  consists of duration  immediately followed by consecutive slot durations where each slot duration is , and includes an idle slot duration  at start of ; 




A slot duration is considered to be idle if the eNB senses the channel during the slot duration, and the power detected by the eNB for at least within the slot duration is less than energy detection threshold . Otherwise, the slot duration  is considered to be busy.


is the contention window. adjustment is described in sub clause 4.1.4.


and are chosen before step 1 of the procedure above.



, , and are based on channel access priority class associated with the eNB transmission, as shown in Table 4.1.1-1.

 adjustment is described in sub clause 4.1.45

If the eNB transmits discovery signal transmission(s) not including PDSCH/PDCCH/EPDCCH when in the procedure above, the eNB shall not decrement N during the slot duration(s) overlapping with discovery signal transmission.
< Unchanged parts are omitted >
[bookmark: _Toc524694433]4.1.6.1	Type A multi-carrier access procedures




The eNB shall perform channel access on each carrier , according to the procedures described in Subclause 4.1.1, where  is a set of carriers on which the eNB intends to transmit, and , and is the number of carriers on which the eNB intends to transmit.




The counter  described in Subclause 4.1.1 is determined for each carrier  and is denoted as.  is maintained according to Subclause 4.1.56.1.1or 4.1.56.1.2.
[bookmark: _Toc524694434]4.1.6.1.1	Type A1



Counter  as described in Subclause 4.1.1 is independently determined for each carrier  and is denoted as. 





If the absence of any other technology sharing the carrier cannot be guaranteed on a long term basis (e.g. by level of regulation), when the eNB ceases transmission on any one carrier , for each carrier , the eNB can resume decrementing  when idle slots are detected either after waiting for a duration of , or after reinitialising.
[bookmark: _Toc524694435]4.1.6.1.2	Type A2







Counter is determined as described in Subclause 4.1.1 for carrier , and is denoted as , where is the carrier that has the largest value. For each carrier , .


When the eNB ceases transmission on any one carrier for which  is determined, the eNB shall reinitialisefor all carriers.
[bookmark: _Toc524694436]4.1.6.2	Type B multi-carrier access procedure 

A carrier is selected by the eNB as follows




-	the eNB selects by uniformly randomly choosing from before each transmission on multiple carriers , or

-	the eNB selects no more frequently than once every 1 second,



where  is a set of carriers on which the eNB intends to transmit, , and is the number of carriers on which the eNB intends to transmit. 

To transmit on carrier 

-	the eNB shall perform channel access on carrier according to the procedures described in Subclause 4.1.1 with the modifications described in Subclause 4.1.56.2.1 or 4.1.56.2.2.


To transmit on carrier , 











-	for each carrier , the eNB shall sense the carrier for at least a sensing interval  immediately before the transmitting on carrier, and the eNB may transmit on carrier immediately after sensing the carrier  to be idle for at least the sensing interval . The carrier is considered to be idle for if the channel is sensed to be idle during all the time durations in which such idle sensing is performed on the carrier in given interval .





The eNB shall not continuously transmit on a carrier , , for a period exceeding as given in Table 4.1.1-1, where the value of  is determined using the channel access parameters used for carrier .
[bookmark: _Toc524694437]4.1.6.2.1	Type B1


A single value is maintained for the set of carriers .


For determining  for channel access on carrier , step 2 of the procedure described in sub clause 4.1.3 4 is modified as follows 





-	if at least  of HARQ-ACK values corresponding to PDSCH transmission(s) in reference subframe of all carriers are determined as NACK, increase  for each priority class to the next higher allowed value; otherwise, go to step 1.
[bookmark: _Toc524694438]4.1.6.2.2	Type B2


A value is maintained independently for each carrier using the procedure described in Subclause 4.1.34.







For determining  for carrier , value of carrier is used, where is the carrier with largest among all carriers in set .
< Unchanged parts are omitted >
[bookmark: _Toc524694440]4.2.1	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 4.2.1.1. Type 2 channel access procedure is described in sub clause 4.2.1.2.
< Unchanged parts are omitted >

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  when 
-	the eNB has transmitted on the carrier according to the channel access procedure described in sub clause 4.1.1, 

-	or an eNB may indicate using the 'UL duration and offset' field that the UE may perform a Type 2 channel access procedure for transmissions(s) including PUSCH on a carrier in subframe when the eNB has transmitted on the carrier according to the channel access procedure described in sub clause 4.1.1,

-	or an eNB may indicate using the 'UL duration and offset' field and 'COT sharing indication for AUL' field that a UE configured with autonomous UL may perform a Type 2 channel access procedure for autonomous UL transmissions(s) including PUSCH on a carrier in subframe  when the eNB has transmitted on the carrier according to the channel access procedure described in sub clause 4.1.1 and acquired the channel using the largest priority class value and the eNB transmission includes PDSCH, 






-	or an eNB may schedule transmissions including PUSCH on a carrier in subframe , that follows a transmission by the eNB on that carrier with a duration of , if subframe  occurs within the time interval starting at and ending at , where , where 

-	 is the time instant when the eNB has started transmission, 

-	value is determined by the eNB as described in sub clause 4.1.1,


-	 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 .
< Unchanged parts are omitted >
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