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1 Introduction
In this contribution, we discuss an unresolved issue on DL channel access procedure for NR-U, i.e., DL channel access procedure for PDCCH only transmission without PDSCH. We provide a text proposal in the current specification of TS37.213 v16.9.0 [1]. 

Discussion on DL/UL channel access procedure for NR-U
DL channel access procedure for PDCCH only transmission without PDSCH
During the NR-U WI phase, RAN1 had not concluded DL channel access procedure for PDCCH only transmission without PDSCH. According to the current TS37.213 specification, Type 1 DL channel access procedure is performed for DL transmission initiated by a gNB including unicast PDCCH scheduling user plane. However, it seems undefined which channel access priority class (CAPC) should be used for Type 1 DL channel access procedure. For example, for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes which is applicable to NR-U without user plane data or DCI format 0_x (i.e., UL grant) without user plane data in same channel, which CAPC is used to perform Type 1 channel access procedure should be defined. Therefore, we propose to have the highest priority (i.e., CAPC, p=1) for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes and we propose to follow the CAPC of UL data scheduled by the UL grant for transmission including PDCCH only transmission with UL grant only. The detail text proposal in TS37.213 can be provided if this principle is agreed.
· [bookmark: _Hlk110959958]Proposal 1: We propose to have one of the following options on CAPC selection for transmission initiated by a gNB including PDCCH only transmission.
· Alt-1: 
· We propose to have the highest priority (i.e., CAPC, p=1) for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes.
· We propose to follow the CAPC of UL data scheduled by the UL grant for transmission including PDCCH only transmission with UL grant only. 
· The detail text proposal in TS 37.213 can be provided if this principle above is agreed.
· Alt-2: If left undefined on selecting CAPC for that transmission, it needs to be captured in the Chairman's Note as follows:
· It is up to a gNB’s implementation on CAPC selection for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes which is applicable to NR-U without user plane data or DCI format 0_x (i.e., UL grant) without user plane data.
· Alt-3: Adopt the following text proposal in section 4.1.1. on TS 37.213 
	[bookmark: _Toc105699801]4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Any transmission(s) initiated by a gNB.
The eNB/gNB may transmit a transmission after first sensing the channel to be idle during the sensing 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 sensing 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/gNB chooses to decrement the counter, set ;
3)	sense the channel for an additional sensing slot duration, and if the additional sensing 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 sensing slot is detected within an additional defer duration  or all the sensing slots of the additional defer duration  are detected to be idle;
6)	if the channel is sensed to be idle during all the sensing slot durations of the additional defer duration , go to step 4; else, go to step 5;
If an eNB/gNB has not transmitted a transmission after step 4 in the procedure above, the eNB/gNB may transmit a transmission on the channel, if the channel is sensed to be idle at least in a sensing slot duration  when the eNB/gNB is ready to transmit and if the channel has been sensed to be idle during all the sensing slot durations of a defer duration  immediately before this transmission. If the channel has not been sensed to be idle in a sensing slot duration  when the eNB/gNB 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 sensing slot durations of a defer duration  immediately before this intended transmission, the eNB/gNB proceeds to step 1 after sensing the channel to be idle during the sensing slot durations of a defer duration . 
The defer duration  consists of duration  immediately followed by  consecutive sensing slot durations , and  includes an idle sensing slot duration  at start of . 
is the contention window.  adjustment is described in clause 4.1.4.
 and  are chosen before step 1 of the procedure above.
, , and  are based on a channel access priority class  associated with the eNB/gNB transmission, as shown in Table 4.1.1-1.
An eNB/gNB shall not transmit on a channel for a Channel Occupancy Time that exceeds  where the channel access procedures are performed based on a channel access priority class  associated with the eNB/gNB transmissions, as given in Table 4.1.1-1.
If an eNB/gNB transmits discovery burst(s) as described in clause 4.1.2  when  in the procedure above, the eNB/gNB shall not decrement  during the sensing slot duration(s) overlapping with discovery burst(s).
[bookmark: _Hlk26439537][bookmark: _Hlk26479819]A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including discovery burst(s) satisfying the conditions described in this clause. 
A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including PDCCH only transmission without user plane data.
A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data. 
For  and  , if the absence of any other technology sharing the channel can be guaranteed on a long term basis (e.g. by level of regulation), , otherwise, .
Table 4.1.1-1: Channel Access Priority Class (CAPC)
	Channel Access Priority Class ()
	
	
	
	
	allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

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






Conclusion
In this contribution, we have discussed an unresolved issue on DL channel access procedure for NR-U, i.e., DL channel access procedure for PDCCH only transmission without PDSCH and provided text proposals for current specification of TS37.213 v16.9.0 as follows:
· Proposal 1: We propose to have one of the following options on CAPC selection for transmission initiated by a gNB including PDCCH only transmission.
· Alt-1: 
· We propose to have the highest priority (i.e., CAPC, p=1) for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes.
· We propose to follow the CAPC of UL data scheduled by the UL grant for transmission including PDCCH only transmission with UL grant only. 
· The detail text proposal in TS 37.213 can be provided if this principle above is agreed.
· Alt-2: If left undefined on selecting CAPC for that transmission, it needs to be captured in the Chairman's Note as follows:
· It is up to a gNB’s implementation on CAPC selection for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes which is applicable to NR-U without user plane data or DCI format 0_x (i.e., UL grant) without user plane data.
· Alt-3: Adopt the following text proposal in section 4.1.1. on TS 37.213 
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-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Any transmission(s) initiated by a gNB.
The eNB/gNB may transmit a transmission after first sensing the channel to be idle during the sensing 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 sensing 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/gNB chooses to decrement the counter, set ;
3)	sense the channel for an additional sensing slot duration, and if the additional sensing 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 sensing slot is detected within an additional defer duration  or all the sensing slots of the additional defer duration  are detected to be idle;
6)	if the channel is sensed to be idle during all the sensing slot durations of the additional defer duration , go to step 4; else, go to step 5;
If an eNB/gNB has not transmitted a transmission after step 4 in the procedure above, the eNB/gNB may transmit a transmission on the channel, if the channel is sensed to be idle at least in a sensing slot duration  when the eNB/gNB is ready to transmit and if the channel has been sensed to be idle during all the sensing slot durations of a defer duration  immediately before this transmission. If the channel has not been sensed to be idle in a sensing slot duration  when the eNB/gNB 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 sensing slot durations of a defer duration  immediately before this intended transmission, the eNB/gNB proceeds to step 1 after sensing the channel to be idle during the sensing slot durations of a defer duration . 
The defer duration  consists of duration  immediately followed by  consecutive sensing slot durations , and  includes an idle sensing slot duration  at start of . 
is the contention window.  adjustment is described in clause 4.1.4.
 and  are chosen before step 1 of the procedure above.
, , and  are based on a channel access priority class  associated with the eNB/gNB transmission, as shown in Table 4.1.1-1.
An eNB/gNB shall not transmit on a channel for a Channel Occupancy Time that exceeds  where the channel access procedures are performed based on a channel access priority class  associated with the eNB/gNB transmissions, as given in Table 4.1.1-1.
If an eNB/gNB transmits discovery burst(s) as described in clause 4.1.2  when  in the procedure above, the eNB/gNB shall not decrement  during the sensing slot duration(s) overlapping with discovery burst(s).
A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including discovery burst(s) satisfying the conditions described in this clause. 
A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including PDCCH only transmission without user plane data.
A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data. 
For  and  , if the absence of any other technology sharing the channel can be guaranteed on a long term basis (e.g. by level of regulation), , otherwise, .
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