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Introduction
This document is a summary of email discussion according to 
[107-e-NR-NRU-01] Email discussion/approval on minimum sensing duration (Issue T1 in R1-2112461), until November 17 – Jiayin (Huawei)

Background 
[bookmark: OLE_LINK171][bookmark: OLE_LINK170]The Minstry of Industry and Information Technology (MIIT) in China published the regulatory rules for operating in the 2400MHz, 5100 MHz and 5800 MHz bands on September 8 2021[1] and will take effect since January 1st 2022. In the new regulation, LBT for LBE and FBE devices are mandatory required. The main updated requirements for an FBE device operating in the 5 GHz bands in China that are different from ETSI BRAN regulations in EN 301 893 can be summarized as follows:
· [bookmark: OLE_LINK13][bookmark: OLE_LINK14]CCA time before transmission shall be no less than 16 μs
· No additional CCA required if the gap from the preceding transmission within the COT is at most 16 μs. Additional CCA of at least 16 μs is required immediately before transmitting otherwise
[bookmark: OLE_LINK10][bookmark: OLE_LINK9]It can be observed that the current specifications in Section 4.3 of TS 37.213 v16.7.0 would not meet the requirements for initiating a semi-static channel occupancy by a gNB operating as an FBE device in the 5 GHz band in China since the mimimum sensing duration specified is only 9 μs. Whereas, for DL/UL transmissions within the gNB COT, the current specifications would meet the updated requirements for operating in China if at least 16 μs instead of 9 μs of sensing is required immediately before the DL/UL transmission starts when an additional CCA is necessary. 

In [2], a draft CR is provided for TS37.213 to add an optional vaule of sensing slot duration Tsl = 16us in section 4.3 to meet the minimum idle channel assessment of at least 16us in China for FBE device. The CR text are copied below.

*********************************start of text proposal in [2] *****************************************
[bookmark: _Toc28873168][bookmark: _Toc35593626][bookmark: _Toc57990393][bookmark: _Toc51607183][bookmark: _Toc44669034][bookmark: _Hlk26519519]4.3	Channel access procedures for semi-static channel occupancy
[bookmark: _Hlk61425851]Channel assess access procedures based on semi-static channel occupancy as described in this Clause, are intended for environments where the absence of other technologies is guaranteed e.g., by level of regulations, private premises policies, etc. If a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated by the gNB every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where  period in , is a higher layer parameter provided in SemiStaticChannelAccessConfig and . For determining a Channel Occupancy Time based on semi-static channel access procedures, duration of any transmission gap within  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 . The corresponding   adjustment for performing sensing by a gNB or a UE is described in clauses 4.1.5 and 4.2.3, respectively.
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.
The sensing slot duration  unless longer sensing duration is required (e.g. by level of regulation), in which case .
If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB, Layer 1 notifies higher layers about the channel access failure.

*********************************end of text proposal in [2] *****************************************


In [3], a draft CR for TS38.212 is provided to delete “9us” in Table 7.3.1.1.1-4A to align the changes in section 4.3 in TS37.213. The text proposal is copied below.

*********************************start of text proposal in [3] *****************************************
[bookmark: _Toc74668503][bookmark: _Toc36045947][bookmark: _Toc51852444][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc36046207][bookmark: _Toc36046353][bookmark: _Toc19798775][bookmark: _Toc29327757][bookmark: _Toc45209270]7.3.1.1.1	Format 0_0
<Unchanged parts omitted>
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]

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

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

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

	3
	-
	-



< Unchanged parts are omitted >

*********************************end of text proposal in [3] *****************************************

In addtion, it is also proposed in [3] that the error reference corresponding to Type 2B uplink channel access are used in Table 7.3.1.1.2-35 for DCI format 0-1 and Table 7.3.1.2.2-6 for DCI format 1-1.  The correct section defining type 2B uplink channel access is “[clause 4.2.1.2.3 2 in 37.213]”. 


Discussion 
Question 1: Do you support to introduce additional sensing slot duration of   for semi-static channel access in TS37.213?

	Company
	Comment

	Intel
	Given that this is required in China for operating in the sub-6 GHz band used for NR-U, and this has been now formalized by the MIIT, we indeed support this addition.

	LG Electronics
	Support

	ZTE, Sanechips
	We are fine to introduce additional sensing slot duration of . But there seems to be a problem that needs further to be clarified, that is, whether sensing structure of  is still composed of 7us and 9us, an energy measurement is performed in 9us of   and the duration of measurement is 4us. 

Besides, regarding the gap between DL and UL transmission burst in FBE, we would like to confirm whether the gNB will ensure that gap between 16us and 25us does not occur.


	Nokia, NSB
	Yes, we agree that changes to are needed. However, we agree with ZTE that the described change to Section 4.3 of 37.213 may not be enough.
The sensing slot definition is presently captured in Section 4.0 of 37.213:
-	A channel access procedure is a procedure based on sensing that evaluates the availability of a channel for performing transmissions. The basic unit for sensing is a sensing slot with a duration . The sensing slot duration  is considered to be idle if an eNB/gNB or a UE senses the channel during the sensing slot duration, and determines that the detected power for at least  within the sensing slot duration is less than energy detection threshold . Otherwise, the sensing slot duration  is considered to be busy.
Wouldn’t we need to modify this part, such that the exact measurement is also clarified? One could e.g. move the statement “The sensing slot duration T_sl=9us unless longer sensing duration is required (e.g. by level of regulation), in which case T_sl=16us.” from Section 4.3 to Section 4.0. 
· A channel access procedure is a procedure based on sensing that evaluates the availability of a channel for performing transmissions. The basic unit for sensing is a sensing slot Tsl. The sensing slot duration Tsl =9us unless longer sensing duration is required (e.g. by level of regulation), in which case Tsl =16us. with a duration . The sensing slot duration  is considered to be idle if an eNB/gNB or a UE senses the channel during the sensing slot duration, and determines that the detected power for at least  within the sensing slot duration is less than energy detection threshold . Otherwise, the sensing slot duration  is considered to be busy.
Section 4.3 could also have a reference to section 4.0

	Lenovo, Motorola Mobility
	Considering this is from regulation requirements in China, we in principle agree with the change. The concern on 16us composition as commented from ZTE is also shared by us. The proposal from Nokia is OK with us.

	OPPO
	Agree in principle and think ZTE’s issues are valid and should be resolved. We are also fine with Nokia’s proposal.

	vivo
	Agree with Nokia’s proposal

	Sharp
	Agree in principle with the proposal and also agree with ZTE. As for the text suggested by Nokia, the updated sensing slot definition looks good. However, we prefer capturing it in Section 4.3 instead of 4.0, since the descriptions in 4.0 affect LBE (including LTE LAA) as Jiaying mentioned.

	Samsung
	We are ok with Nokia’s proposal. 

	Qualcomm
	We are fine to add the MIIT specific case. Agree we have the issue pointed out by Nokia. However, if we directly change the sensing slot definition, do we also change the sensing slot for Cat 4 LBT used in 4.1.1? Additionally, if we just change sensing slot to be 16us and leaves the 4us measurement anywhere in the 16us sensing slot, the nomal 9us sensing slot based measurement will pass the test (the 4us will not be in the first 7us after all). 
Alternatively, shall we use the  developed in 4.1.2.2, which has both 16us duration and longer measurement?

	WILUS
	We support the proposal modified by Nokia.



Question 2: Do you agree with the text proposal for TS37.213 section 4.3 in reference [2]

	Company
	Comment

	Intel
	We are OK with the CR.

	LG Electronics
	Support

	ZTE, Sanechips
	We are fine with the CR but need to further clarify our concern raised in Q1.

	Nokia, NSB
	As commented above, the statement on the sensing slot duration might better fit into Section 4.0.

	Lenovo, Motorola Mobility
	Agree with Nokia.

	OPPO
	Agree with Nokia.

	Vivo
	Agree with Nokia

	Sharp
	See the comment in Question 1.

	Samsung
	We are ok with Nokia’s proposal. 

	Qualcomm
	Please see our comment to Question 1. I think a TP can reference  in 4.1.2.2, instead of changing the definition of 

	WILUS
	Agree with Nokia



Question 3: Do you agree with the text proposals for Table 7.3.1.1.1-4A, Table 7.3.1.1.2-35 and Table 7.3.1.2.2-6 of TS38.212 in reference [3]?

	Company
	Comment

	Intel
	We are OK with the CR.

	LG Electronics
	Support

	ZTE, Sanechips
	We are fine with the CR but need to further clarify our concern raised in Q1.

	Nokia, NSB
	We are ok with the CRs

	Lenovo, Motorola Mobility
	OK.

	OPPO
	OK

	vivo
	OK

	Sharp
	Support

	Samsung
	OK

	Qualcomm
	Ok

	WILUS
	OK



Summary of discussion
Based on the feedback from companies and email exchange, the moderator recommnedate to consider the following 2 proposals for further discussion and approval in this meeting. 

Proposal 1: Endorse the following text proposal in TS37.213 
****************************start of TP ********************************************
[bookmark: _Toc28873128][bookmark: _Toc35593586][bookmark: _Toc44668994][bookmark: _Toc51607143][bookmark: _Toc74647474]4.0	General
Unless otherwise noted, the definitions below are applicable for the following terminologies used in this specification:
-	A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.
-	A channel access procedure is a procedure based on sensing that evaluates the availability of a channel for performing transmissions. The basic unit for sensing is a sensing slot with a duration  unless specified seperately. The sensing slot duration  is considered to be idle if an eNB/gNB or a UE senses the channel during the sensing slot duration, and determines that the detected power for at least  within the sensing slot duration is less than energy detection threshold . Otherwise, the sensing slot duration  is considered to be busy.
<Unchanged parts omitted>

4.3	Channel access procedures for semi-static channel occupancy
Channel assess access procedures based on semi-static channel occupancy as described in this Clause, are intended for environments where the absence of other technologies is guaranteed e.g., by level of regulations, private premises policies, etc. If a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated by the gNB every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where  period in , is a higher layer parameter provided in SemiStaticChannelAccessConfig and . For determining a Channel Occupancy Time based on semi-static channel access procedures, duration of any transmission gap within  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  as described in clause 4.1.2.2.The corresponding   adjustment for performing sensing by a gNB or a UE is described in clauses 4.1.5 and 4.2.3, respectively.
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.
If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB, Layer 1 notifies higher layers about the channel access failure.
****************************start of TP ********************************************

Proposal 2: Endorse the CR as provided in R1-2110824. 


	Company
	Comment

	Ericsson
	No need for TP for 4.0 (not support).
OK with TP for 4.3.
Please note that 4.0 start with “Unless otherwise noted, the definitions below are applicable for the following terminologies used in this specification:” Therefore, what is added is already taken care of.
The disclaimer at the beginning was there to address the new cases that may appear in next releases when the spec that ony covered eLAA was updated to capture NR. At the beginning, we had only LBE, then we supported FBE and in Rel-17 FR2-2.
Any exception can be addressed in the beginning of the respective sections (4.3 for FBE and 4.4 in draft Cr for RF2-2). 
This is a cleaner approach to change 4.0.



	Nokia, NSB
	We are ok to support the TP for 4.3. For 4.0, we tend to agree that the addition is no needed, given that there is already a disclaimer at the start of the section.

	
	



Proposls for approval

Proposal 1:
Endorse the following TP in section 4.3 of TS37.213 to introduce addition sensing duration of 16us for FBE.
****************************start of TP ********************************************
4.3	Channel access procedures for semi-static channel occupancy
Channel assess access procedures based on semi-static channel occupancy as described in this Clause, are intended for environments where the absence of other technologies is guaranteed e.g., by level of regulations, private premises policies, etc. If a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated by the gNB every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where  period in , is a higher layer parameter provided in SemiStaticChannelAccessConfig and . For determining a Channel Occupancy Time based on semi-static channel access procedures, duration of any transmission gap within  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.
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.
If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB, Layer 1 notifies higher layers about the channel access failure.
****************************end of TP ********************************************

Proposal 2:
Endorse the changes on TS38.212 provided in R1-2110824 and add TS37.213 as “Other spec affected” in the cover sheet.

Conclusion: 

[bookmark: _GoBack]CR0021 (R1-2112751) has been endorsed including the changes for section 4.3 of TS37.213.
CR0077 (R1-2112751) has been endorsed including the changes to Table 7.3.1.1.1-4A, Table 7.3.1.1.2-35 and Table 7.3.1.2.2-6 of TS38.212.
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