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1. Introduction
This document summarizes contributions submitted to AI 7.2.2 regarding channel access priority class for downlinks. 
2. Summary of the submitted contributions
Below are provided in the contributions for the RAN1#110 meeting.
	Companies
	Proposals 

	NTT DOCOMO, INC [1]
	Propose the following CR:
	[bookmark: _Toc105699801][bookmark: _Toc35593588][bookmark: _Toc44668996][bookmark: _Toc524694427][bookmark: _Toc51607145][bookmark: _Toc28873130]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
[bookmark: _Hlk26439519]-	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 neither discovery burst(s) satisfying the conditions described in this clause nor unicast PDSCH(s) with 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}







with the following information:
	Reason for change:
	During NR-U maintenance discussed at RAN1#104bis-e, it was agreed that Type 1 channel access procedure is applicable to any DL transmission. Meanwhile, how to decide CAPC for type 1 channel access prior to DL transmission is currently described for DL including DB or unicast PDSCH only (i.e., no description on CAPC for type 1 channel access prior to other DL). Moreover, CAPC for DL includling neither DB nor unicast PDSCH has not been discussed so far. 

	
	

	Summary of change:
	· Clarify how to decide CAPC for type 1 channel access procedure prior to DL transmission(s) not including DB or unicast PDSCH. 

	
	

	Consequences if not approved:
	Incomplete support for NR-U





	WILUS Inc. [2]
	· 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 
	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).
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}









In summary:
· Issue: 
· Both [1] and [2] argue similar issue, that is, channel access priority class (CAPC) to be used for type 1 channel access procedure prior to some DL transmission(s) is not clear in 37.213 [3]. 
· Target scenario:
· [1] focuses on CAPC to be used for type 1 channel access procedure prior to transmission(s) including neither discovery burst(s) satisfying the conditions described in this clause nor unicast PDSCH(s) with user plane data.
· [2] focuses on DL transmission(s) including PDCCH only transmission without user plane data
· Proposed resolutions:
· [1] propose to clarify that any CAPC can be used for type 1 channel access procedure prior to the targeted DL transmission(s)
· [2] provides the three alternatives below:
· Alt-1: CAPC to be used for type 1 channel access procedure prior to the targeted DL transmission(s) is either 
· (1) always 1, or 
· (2) follow the same rule as for CAPC to be used for type 1 channel access procedure by UE prior to UL data scheduled by the UL grant
· Alt-2: to conclude in Chair’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: clarify that any CAPC can be used for type 1 channel access procedure prior to the targeted DL transmission(s)
· Moderator would like to note that Alt-3 in [2] is almost equivalent to the text proposal in [1], although there is a difference on the targeted DL transmission(s)

3. Discussion
1st Round Discussion:
Companies are invited to input their views for the following three questions, i.e., Q1-1, Q1-2 and Q1-3:
Q1-1: Does the argued issue exist (i.e., CAPC for some DL is not clear)? 
	Company
	Short answer (Yes/No)
	Comments

	DOCOMO
	Yes
	The issue was identified during SI phase but left untouched so far. One reason could be, RAN1 didn’t consider type 1 channel access procedure itself for initiating DL transmission including neither unicast PDSCH with user plane data nor discovery burst at the end of WI, that can be seen in 37.213 V16.5.0:
	[bookmark: _Toc66718935]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
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 



Therefore, CAPC did not need to be considered either, at least at the time. 
It was modified in RAN1#104bis-e so that any DL transmission from gNB can be initiated by performing type 1 channel access procedure as in the latest 37.213. However, CAPC was not considered during the CR discussion in our understanding. 


	Intel
	No
	It is our understanding that similarly as LTE-LAA, it was indeed left up to implementation which CAPC a gNB should use, and therefore nothing was captured in the spec. Therefore, we believe no further action is needed.


	ZTE, Sanechips
	No
	We share same view with Intel, that is, it’s up to the implementation for gNB side.

	WILUS
	Yes
	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.

	Qualcomm
	Yes
	We believe the CAPC is left to gNB implementation. However, if it is common understanding that gNB implementation is used if not explicitly defined in the spec, it is fine for us no further clarification is needed.

	Huawei, HiSilicon
	Yes
	The mapping of CAPC to channel generated from higher layer is defined in the section of TS38.300. The only missing parts are the channels and signals only generated in PHY, e.g. PDCCH only transmission. 

	Samsung
	Yes
	Agree with the assessment from DOCOMO and WILUS. 



Q1-2: If the answer to Q1 is ‘yes’, which DL transmission(s) is/are affected by the issue? 
	Company
	Comments

	DOCOMO
	We believe any DL transmission including neither DB nor unicast PDSCH with user plane data should be considered since all of them can be initiated by type 1 channel access procedure. 

	WILUS
	We think that at least DL transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series should be considered.

	Qualcomm
	Share the same view as DOCOMO

	Huawei, HiSilicon
	the channels and signals only generated in PHY, e.g. PDCCH only transmission

	Samsung
	Agree with DOCOMO’s comment. The DL transmission can includs PDCCH only, or DL RS standalone transmission. 



Q1-3: If the answer to Q1 is ‘yes’, which resolution should be taken for DL transmission(s) identified in Q2? 
· Alt-1: no discussion/conclusion
· Alt-2: having conclusion in chair note
· Alt-2a: concluding that “any CAPC can be used for type 1 channel access procedure prior to the DL transmission(s) identified in Q2
· Alt-3: agree a CR
· Alt-3a: any CAPC can be used for type 1 channel access procedure prior to the DL transmission(s) identified in Q2
· Alt-3b: the highest CAPC (i.e., p=1) is used for type 1 channel access procedure prior to the DL transmission(s) identified in Q2
· Alt-3c: the CAPC used for type 1 channel access procedure prior to the DL transmission(s) identified in Q2 is determined by the same rule as for the one performed by UE prior to UL data transmission scheduled by the UL grant

	Company
	Short answer (Alt#)
	Comments

	DOCOMO
	Alt-3a
	Our best preference is Alt-3a. 
From operator’s perspective, it is preferred to have freedom on CAPC selection even for DL transmission including neither DB nor unicast PDSCH with user plane data. Alt-3b doesn’t achieve such configurability. 
We are not sure how Alt-3c works since CAPC for UL PUSCH is determined per the content of the PUSCH based on higher layer specification. Our understanding is that we now discuss on PHY signaling, to which the same rule is not applicable as it is. 
Alt-2A may be one way, but not our preference. As per another agreement in WI, 37.213 describes any CAPC can be selected by gNB for DL transmission(s) including DB satisfying the conditions specified in 4.1.1 of 37.213. This conclusion may result in some confusion at reader side because of different specification status for different DL transmissions, for which the CAPC determination is actually identical. Another approach to avoid such confusion could be to remove CAPC determination rule for CAPC, however, we are not sure if it is acceptable for the group since it was generated per an explicit agreement. 

	WILUS
	Alt-3b (can accept Alt-3a)
	Our 1st preference is Alt-3b for DL transmission including PDCCH only transmission with DCI format 2_x series. However, we can also accept Alt-3a. 

	Qualcomm
	Alt-3a
	We prefer Alt-3a if additional clarification is needed

	Huawei, HiSilicon
	Alt-3a
	

	Samsung
	Alt-31
	Alt-3a should be more aligned with current specification wording and spirit. 




1st Round Summary:
· Q1-1: Does the argued issue exist (i.e., CAPC for some DL is not clear)? 
· Q1-2: If the answer to Q1 is ‘yes’, which DL transmission(s) is/are affected by the issue? 
· Q1-3: If the answer to Q1 is ‘yes’, which resolution should be taken for DL transmission(s) identified in Q2? 
· Alt-1: no discussion/conclusion
· Alt-2: having conclusion in chair note
· Alt-2a: concluding that “any CAPC can be used for type 1 channel access procedure prior to the DL transmission(s) identified in Q2
· Alt-3: agree a CR
· Alt-3a: any CAPC can be used for type 1 channel access procedure prior to the DL transmission(s) identified in Q2
· Alt-3b: the highest CAPC (i.e., p=1) is used for type 1 channel access procedure prior to the DL transmission(s) identified in Q2
· Alt-3c: the CAPC used for type 1 channel access procedure prior to the DL transmission(s) identified in Q2 is determined by the same rule as for the one performed by UE prior to UL data transmission scheduled by the UL grant

For Q1-1, companies have a common understanding on the exact behavior on how to choose CAPC for type 1 channel access procedure prior to the DL transmission(s) being considered. Regarding whether we need to change the spec or not, the following is the latest situation
· Yes: DOCOMO, WILUS, Qualcomm (ok), Huawei, HiSilicon, Samsung
· No: Intel, ZTE, Sanechips

For Q1-2, 6 companies have their own inputs:
· any DL transmission including neither DB nor unicast PDSCH with user plane data
· DOCOMO, Qualcomm, Samsung
· PDCCH only transmission
· WILUS, HW, Hisilicon

For Q1-3: 5 companies have their own inputs:
· Alt-3a: DOCOMO, WILUS (ok), Qualcomm, HW, Hisilicon, Samsung
· Alt-3b: WILUS (preferred)

Below is some comments from Moderator:
Moderator would like to point out that the applicability of type 1 channel access procedure itself is slightly different between LAA and NR-U as per the following agreement in RAN1#104bis-e:
	TP#2 in R1-2102325, the two TPs in Annex A of R1-2102938, and alternative TP for option 1 in R1-2103212 (same as TP1’ in R1-2103554) are endorsed.
R1-2104069 (TS37.213, CR0018, Rel-16)	Correction on the conditions for DL channel access procedure	Moderator (Nokia), Samsung, NTT DOCOMO, Ericsson



	[bookmark: _Toc28873155][bookmark: _Toc35593613][bookmark: _Toc44669021][bookmark: _Toc51607170][bookmark: _Toc57990380][bookmark: OLE_LINK8][bookmark: OLE_LINK9]<Unchanged parts are omitted>
[bookmark: _Hlk24132842]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.Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
    -	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
.
<Unchanged parts are omitted>



Therefore, Moderator is not very sure if LAA can be referred to on deciding whether the spec change is needed. Also note that any proposal doesn’t have any impact on LAA (or even on already specified NR-U). 
Given the (small) majority, Moderator propose the following, while expecting some discussions in online. 
Proposal:
· Adopt the CR based on R1-2207376


4. Conclusion
[TBD]
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