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Introduction
In this contribution we provide text proposals to address the updated channel access requirements based on the new MIIT consultation for operating in China.

Required updates based on the new MIIT consultation for operating in China
A consultation conducted by the Minstry of Industry and Information Technology (MIIT) was recently closed in China (end of Febrauary, 2021) regarding the regulatory rules for operating in the 2.4 GHz bands and the 5 GHz bands; the latter bands are namely, the 5100 MHz and 5800 MHz bands. In the following subsection, we summarize the updated requirements in [1] for the FBE devices and the LBE devices operating in the 5 GHz bands in China and provide text proposals for the specifications to allow devices to operate while meeting such requirements.  
1.1 Impact on semi-static channel access procedures
[bookmark: OLE_LINK170][bookmark: OLE_LINK171]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:
· CCA time before transmission shall be no less than 18 μs
· No additional CCA required if the gap from the preceding transmission within the COT is at most 18 μs. Additional CCA of at least 18 μs is required immediately before transmitting otherwise

It can be observed that the current specifications in Section 4.3 of TS 37.213 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 18 μs instead of 9 μs of sensing is required immediately before the DL/UL transmission starts when an additional CCA is necessary. Therefore, we propose to adopt the following TP#1 and TP#2 to address these issues.  

Proposal 1: Adopt TP#1 into Section 4.3 of TS 37.213 and TP#2 into Table 7.3.1.1.1-4A in TS 38.212 to capture the updated requirements for an FBE device operating in the 5 GHz bands in China. 

	===========Start of TP#1 for TS 37.213 v16.5.0===========
[bookmark: _Toc28873168][bookmark: _Toc35593626][bookmark: _Toc44669034][bookmark: _Toc51607183][bookmark: _Toc57990393][bookmark: _Hlk26519519]4.3	Channel access procedures for semi-static channel occupancy
[bookmark: _Hlk61425851]Channel assess 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 TP#1 for TS 37.213 v16.5.0===========


     

	=====================Start of TP#2 for TS 38.212 v16.5.0===================
<Unchanged parts are 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 TP#2 for TS 38.212 v16.5.0===================



1.2 Impact on dynamic channel access procedures
The main updated requirements for an LBE device operating in the 5 GHz bands in China that are different from ETSI BRAN regulations in EN 301 893 and seem to impact the current 3GPP specifications can be summarized as follows:
· Idle channel assessment of at least 27 μs before transmitting on a channel
· When a device operates on multiple 20 MHz channels, idle channel assessment of at least 27 μs for each channel frequency to be used is required. 
· Although, the respective clause recites that the COT consists of one or more transmissions by the initiating device and zero or multiple transmissions by one or more responding devices, requirements for additional channel assessments between such transmissions were not stated. 

It can be observed as such that the impact on the 3GPP specifications is limited to the channel access procedures used for initiating a channel occupancy, i.e., Type 1 DL/UL channel access procedures and Type 2 DL/UL channel access procedures (in the case of multi-channel access) for which a minimum sensing duration of 25 μs is currently required. Therefore, we propose to adopt the following TP#3 and TP#4 to address these issues with minimal specification impact.

We note that regardless of capturing the updated requirements for operating in China, modifications to the use of ‘ Type 2 channel access’ on a channel as part of the UL multi-channel access procedures seem to be necessary for the following reasons:
1- Aligning with the specifications of the DL Type B multi-channel access procedures in which no reference is made to the DL Type 2 channel access procedures
2- It is not clear what type (2A/2B/2C) of Type 2 channel access procedures should be used when UL is scheduled or configured by gNB on a channel 
3- To avoid modifying the current description of UL Type 2A which is used for many other cases and would entail modifications to related conditions, dynamic indications, and CPE calculations        

Proposal 2: Adopt TP#3 into TS 37.213 to capture the updated requirements for an LBE initiating device operating in the 5 GHz bands in China. 

Proposal 3: Adopt TP#4 into TS 37.213 to capture the updated requirements for an LBE initiating device operating on multiple channels in the 5 GHz bands in China. 


	==============================End of TP#3 for TS 37.213 v16.5.0====================
[bookmark: _Toc524694427][bookmark: _Toc28873130][bookmark: _Toc35593588][bookmark: _Toc44668996][bookmark: _Toc51607145][bookmark: _Toc57990355]4.1.1	Type 1 DL channel access procedures
<Unchanged parts are omitted>
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 . The duration  unless longer sensing duration is required (e.g. by level of regulation), in which case . 
<Unchanged parts are omitted>
[bookmark: _Toc524694441][bookmark: _Toc28873157][bookmark: _Toc35593615][bookmark: _Toc44669023][bookmark: _Toc51607172][bookmark: _Toc57990382]4.2.1.1	Type 1 UL channel access procedure
<Unchanged parts are omitted>
A UE may transmit the transmission using Type 1 channel access procedure 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 described below. 
1)	set , where  is a random number uniformly distributed between 0 and , and go to step 4;
2)	if  and the UE 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 a UE has not transmitted a UL transmission on a channel on which UL transmission(s) are performed after step 4 in the procedure above, the UE may transmit a transmission on the channel, if the channel is sensed to be idle at least in a sensing slot duration  when the UE is ready to transmit the transmission and if the channel has been sensed to be idle during all the slot durations of a defer duration  immediately before the transmission. If the channel has not been sensed to be idle in a sensing slot duration  when the UE first senses the channel after it is ready to transmit, or if the channel has not been sensed to be idle during any of the sensing slot durations of a defer duration  immediately before the intended transmission, the UE 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  . The duration  unless longer sensing duration is required (e.g. by level of regulation), in which case .
<Unchanged parts are omitted>

==============================End of TP#3 for TS 37.213 v16.5.0===================





	==============================Start of TP#4 for TS 37.213 v16.5.0===================
[bookmark: _Toc524694436][bookmark: _Toc28873146][bookmark: _Toc35593604][bookmark: _Toc44669012][bookmark: _Toc51607161][bookmark: _Toc57990371]4.1.6.2	Type B multi-channel access procedure 
A channel  is selected by the eNB/gNB as follows:
-	the eNB/gNB selects  by uniformly randomly choosing  from  before each transmission on multiple channels , or
-	the eNB/gNB selects  no more frequently than once every 1 second,
where  is a set of channels on which the eNB/gNB intends to transmit, , and  is the number of channels on which the eNB intends to transmit. 
To transmit on channel 
-	the eNB/gNB shall perform channel access on channel  according to the procedures described in clause 4.1.1 with the modifications described in clause 4.1.6.2.1 or 4.1.6.2.2.
To transmit on channel , 
-	for each channel , the eNB/gNB shall sense the channel  for at least a sensing interval  immediately before the transmitting on channel , and the eNB/gNB may transmit on carrier  immediately after sensing the channel  to be idle for at least the sensing interval . The channel  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 channel  in given interval . The sensing interval  unless longer sensing interval is required (e.g. by level of regulation), in which case .
The eNB/gNB shall not transmit a transmission on a channel , , 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 channel .
For the procedures in this clause, the channel frequencies of the set of channels  selected by gNB, is a subset of one of the sets of channel frequencies defined in [6]. 
<Unchanged parts are omitted>
[bookmark: _Toc28873156][bookmark: _Toc35593614][bookmark: _Toc44669022][bookmark: _Toc51607171][bookmark: _Toc57990381]4.2.1.0.4	Channel access procedures for UL multi-channel transmission(s)
If a UE 
-	is scheduled to transmit on a set of channels , and if Type 1 channel access procedure is indicated by the UL scheduling grants for the UL transmissions on the set of channels , and if the UL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels  , or
-	intends to perform an uplink transmission on configured resources on the set of channels  with Type 1 channel access procedure, and if UL transmissions are configured to start transmissions on the same time all channels in the set of channels , and 
if the channel frequencies of set of channels  is a subset of one of the sets of channel frequencies defined in clause 5.7.4 in [2]
-	the UE may transmit on channel  immediately after sensing the channel  to be idle for at least a sensing interval using Type 2 channel access procedure as described in clause 4.2.1.2, 
-	if Type 2 channel access procedurethe sensing is performed on channel immediately before the UE transmission on channel , , and
-	if the UE has accessed channel  using Type 1 channel access procedure as described in clause 4.2.1.1, 
-	where channel  is selected by the UE uniformly randomly from the set of channels  before performing Type 1 channel access procedure on any channel in the set of channels ., and 
-    where the channel  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 channel  in given interval ; the sensing interval  unless longer sensing interval is required (e.g. by level of regulation), in which case ,  
-	if a UE is configured without intra-cell guard band(s) on a UL bandwidthpart as described in clause 7 in [8], the UE may not transmit on a channel  within the bandwidth of the carrier, if the UE fails to access any of the channels of the UL bandwidthpart.
-	otherwise, the UE may not transmit on channel  within the bandwidth of a carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured by UL resources.
<Unchanged parts are omitted>

==============================End of TP#4 for TS 37.213 v16.5.0===================

	



Conclusion

Proposal 1: Adopt TP#1 into Section 4.3 of TS 37.213 and TP#2 into Table 7.3.1.1.1-4A in TS 38.212 to capture the updated requirements for an FBE device operating in the 5 GHz bands in China. 

Proposal 2: Adopt TP#3 into TS 37.213 to capture the updated requirements for an LBE initiating device operating in the 5 GHz bands in China. 

Proposal 3: Adopt TP#4 into TS 37.213 to capture the updated requirements for an LBE initiating device operating on multiple channels in the 5 GHz bands in China. 
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