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Introduction
[bookmark: _Ref129681832]In this contribution, we discuss the remaining issues related to the URLLC/IIoT enhancements for operation in unlicensed controlled environments in light of the latest agreements and email discussions. Some TPs are provided targeting respective clauses of the latest version of Rel-17 specifications.
Discussion
Alignment of sensing requirements for semi-static channel access occupancy  
In the previous meeting RAN1#107-e, in order to satisfy the latest MIIT regulations for operation in the 5/6 GHz bands in China [1], the 16us sensing slot was introduced to the channel access procedures and related dynamic signaling for gNB-only initiated semi-static channel occupancy by endorsing CR0021 in R1-2112751 for TS37.213 and CR0077 in R1-2112750 for TS38.212, respectively.  
For TS 37.213, the changes have been carried over to the corresponding sections in Rel-17 specification, i.e.,  is recited in the procedures in Section 4.3.1.1 of TS 37.213 v17.0.0 without setting its value to 9us as quoted below. 
	[bookmark: _Toc28873168][bookmark: _Toc35593626][bookmark: _Toc44669034][bookmark: _Toc51607183][bookmark: _Toc90480702][bookmark: _Toc90480704]4.3	Channel access procedures for semi-static channel occupancy
…
For determining a Channel Occupancy Time based on semi-static channel access procedures, duration of any transmission gap within a period excluding the corresponding idle duration is counted in the channel occupancy time.In the following procedures in this clause, when a gNB or UE performs sensing for evaluating a channel availability, the sensing is performed at least during a sensing slot duration , unless longer sensing duration is required (e.g. by level of regulation), in which case sensing is performed within a duration of . When sensing is performed within a duration of, the channel is considered to be idle if the channel is sensed to be idle for total of at least  with at least  of sensing occurring in the last  time interval in the sensing duration. The corresponding   adjustment for performing sensing by a gNB or a UE is described in clauses 4.1.5 and 4.2.3, respectively.
…
4.3.1.1	Channel occupancy initiated only by gNB
A channel occupancy initiated by a gNB and shared with UE(s) satisfies the following:
-	The gNB shall transmit a DL transmission burst starting at the beginning of the channel occupancy time immediately after sensing the channel to be idle for at least a sensing slot duration . If the channel is sensed to be busy, the gNB shall not perform any transmission during the current period. 
-	The gNB may transmit a DL transmission burst(s) within the channel occupancy time immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the DL transmission burst(s) and any previous transmission burst is more than .
-	The gNB may transmit DL transmission burst(s) after UL transmission burst(s) within the channel occupancy time without sensing the channel if the gap between the DL and UL transmission bursts is at most  
-	A UE may transmit UL transmission burst(s) after detection of a DL transmission burst(s) within the channel occupancy time as follows:
-	If the gap between the UL and DL transmission bursts is at most ,  the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time without sensing the channel.
-	If the gap between the UL and DL transmission bursts is more than ,  the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time after sensing the channel to be idle for at least a sensing slot duration  within a  interval ending immediately before transmission.
-	A UE may be indicated by the gNB to transmit UL transmission burst(s) within the channel occupancy time without sensing the channel or after sensing the channel to be idle for at least a sensing slot duration  within a  interval ending immediately before transmission.
-	The gNB and UEs shall not transmit any transmissions in a set of consecutive symbols for a duration of at least  before the start of the next period.




However, similar changes need to be applied to “” recited in the channel access procedures introduced in Rel-17 in Section 4.3.1.2 and its subclauses wherein the UE is configured with ue-SemiStaticChannelAccessConfig. Therefore, we propose to adopt following TP#1 for TS 37.213 v17.0.0:    
· 
	*** < Beginning of TP#1 for TS 37.213 v17.0.0> ***
[bookmark: _Toc90480705]4.3.1.2	Channel occupancy initiated by gNB or UE
[bookmark: _Toc90480706]4.3.1.2.1	Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration   if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable: 
-	The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
-	If the gap between the DL transmission burst(s) and any previous DL transmission burst in that period is more than , the DL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   immediately before the DL transmission.
-	If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is more than , the UL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   within a  interval ending immediately before the UL transmission.
-	If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.
[bookmark: _Toc90480707]4.3.1.2.2	Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration  if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
-	The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
-	If the gap between the UL transmission burst(s) and any previous UL transmission burst in that period is more than , the UL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   immediately before the UL transmission.
-	If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is more than , the DL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   within a  interval ending immediately before the DL transmission.
-	If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most , the DL transmission burst(s) may be transmitted without sensing.
*** < Unchanged parts are ommitted> ***
[bookmark: _Toc90480710]4.3.1.2.4.1	Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  and the same carrier.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB, and the UE is indicated to perform the UL transmission without sensing, the UE applies CP extension if applicable following the procedures described in [11] and is expected to transmit the scheduled UL transmission without sensing as described in Clause 4.3.1.2.1.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1. If the channel is sensed to be idle, the UE is expected to transmit the scheduled UL transmission, and drop otherwise.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE, the following are applied:
-	If the UL transmission would occur at the beginning of a period of duration , the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2. If the channel is sensed to be idle, the UE is expected to transmit the UL transmission, and drop otherwise.
-	If the UL transmission would occur after the beginning of a period of duration   
-	if the UE has not initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE is expected to drop the transmission; 
-	otherwise, if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2: 
-	if the UL transmission would follow a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing;
-	otherwise, if the UL transmission would follow a previous UL transmission, if any, after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
[bookmark: _Toc90480711]4.3.1.2.4.2	Cross-period scheduled UL transmissions
*** < Unchanged parts are ommitted> ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the scheduled UL transmission starts after the beginning of a period of duration  and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the period is initiated by the gNB as described in Clause 4.3.1.2.1,
-	if the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1 where the UE is expected to transmit the scheduled UL transmission if the channel is sensed to be idle and drop the scheduled UL transmission otherwise.
-	Otherwise, the UE drops the scheduled UL transmission.

If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE the following are applied:
-	If the UL transmission would start at the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
-	If the UL transmission would start after the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, 
-	if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2 the following is applied:
-	If the UL transmission follows a previous UL transmission after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UE is expected to transmit otherwise.
-	If the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing.
-	Otherwise, the UE drops the transmission.
*** < End of TP#1 for TS 37.213 v17.0.0> ***


   	
Proposal 1：For alignment of the minimum sensing requirements for semi-static channel access occupancy, adopt TP#1 into section 4.3.1.2 of TS 37.213 v17.0.0.
For TS 38.212, Table 7.3.1.1.1-4A has been updated in Rel-17 to introduce the 4th row indicating sensing when the UE is configured with ue-SemiStaticChannelAccessConfig, and therefore the Rel-16 CR change to row index 3 has not been carried over to the updated table. Furthermore, the corresponding clause needs to be referenced in the 4th row of the same table. Therefore, we propose to adopt following TP#2 for TS 38.212 v17.0.0:
 
	*** < Begining of TP#2 for TS 38.212 v17.0.0> ***
7.3.1.1.1	Format 0_0
*** < Unchanged parts are ommitted> ***
Table 7.3.1.1.1-4A: Channel access type & CP extension if ChannelAccessMode-r16 = "semistatic" is provided 
	Bit field mapped to index
	Channel Access Type 
	The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, TS 38.211]
	Initiator of the channel occupancy associated with the UL transmission as described in Clause x.x in TS 37.213

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	gNB

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	gNB

	2
	9us sensingSensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	Sensing as defined in Clause 4.3.1.2x.x in TS 37.213
	0
	UE

	Note:	Row index 3 is only applicable if ue-SemiStaticChannelAccessConfig is provided. Otherwise, the row is reserved.



*** < End of TP#2 for TS 38.212 v17.0.0> ***



Proposal 2：For alignment of the minimum sensing requirements for semi-static channel access occupancy, adopt TP#2 into section 7.3.1.1 of TS 38.212 v17.0.0.

Association with initiated channel occupancy for configured UL transmissions
It was discussed during the review email discussion on the Editor CR for TS 37.213 the case in which the configured UL transmission would occur after the beginning of UE FFP and would overlap with the idle duration corresponding to that period while the UE has initiated COT in that FFP. It was argued that in such a case, the configured UL transmission can occur if it could be associated with gNB COT.
However, our understanding is that no UL transmission is allowed by the UE in a u-idle duration if the UE has already initiated a UE COT in the corresponding UE FFP, even if it was sharing gNB COT. Whereas, the DL transmissions in gNB COT or transmissions from any other UE can overlap with that u-idle duration. 
Therefore, we propose to adopt following TP#3 for TS 37.213 v17.0.0 

	*** < Begining of TP#3 for TS 37.213 v17.0.0> ***
[bookmark: _Toc90480708]4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
*** < Unchanged parts are ommitted> ***
-	If the configured UL transmission would occur after the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
-	If the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the UE.
-	If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, then if the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB; otherwise, the UE drops the configured UL transmission(s).
-	If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
-	If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, then iIf the configured UL transmission would occur within a period of duration  and end would end before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.; otherwise, the UE drops the configured UL transmission.
-	Otherwise, the UE drops the configured UL transmission.
If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8].
*** < End of TP#3 for TS 37.213 v17.0.0> ***



Proposal 3：Adopt TP#3 into section 4.3.1.2.3 of TS 38.212 v17.0.0.

Clarification on COT ownership for cross-carrier scheduled UL 
It was discussed during the review email discussion on the Editor CR for TS 37.213 whether or not the procedures for cross-period scheduled UL transmissions should apply as well to cross-carrier scheduled UL transmission in general. However, further discussion was deemed necessary.
In our view, the procedures for intra-period scheduled UL should rather apply to cross-carrier scheduled UL transmission if the timing of the scheduled UL transmission and timing of the corresponding scheduling DCI are confined within the same gNB period of duration  on the same carrier on which the UL is transmission is scheduled. Otherwise, the procedures for cross-period scheduled UL transmissions should apply for the cross-carrier scheduled UL transmission.  

Proposal 4: Clarify that the procedures for intra-period scheduled UL applies to cross-carrier scheduling case if the timing of the scheduled UL transmission and the corresponding scheduling DCI are confined within the same gNB period on the carrier on which the UL transmission is scheduled. Otherwise, the procedures for cross-period scheduled UL transmissions should apply for the cross-carrier scheduled UL transmission.

Conclusions
Based on the discussion, the following proposals are made:

Proposal 1：For alignment of the minimum sensing requirements for semi-static channel access occupancy, adopt TP#1 into section 4.3.1.2 of TS 37.213 v17.0.0.
Proposal 2：For alignment of the minimum sensing requirements for semi-static channel access occupancy, adopt TP#2 into section 7.3.1.1 of TS 38.212 v17.0.0.

Proposal 3：Adopt TP#3 into section 4.3.1.2.3 of TS 38.212 v17.0.0.

Proposal 4: Clarify that the procedures for intra-period scheduled UL applies to cross-carrier scheduling case if the timing of the scheduled UL transmission and the corresponding scheduling DCI are confined within the same gNB period on the carrier on which the UL transmission is scheduled. Otherwise, the procedures for cross-period scheduled UL transmissions should apply for the cross-carrier scheduled UL transmission.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _GoBack]References
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