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 Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK1][bookmark: OLE_LINK16]In this contribution, we will provide text proposals to update channel access procedure associated to LBE and FBE in the current TS 37.213 based on the regulation for operation in 2400MHz, 5100MHz and 5800MHz bands specified by Ministry of Industry and Information Technology of the People's Republic China (MIIT) [1].
 Discussion
 Updating on channel access procedure for Load Based Equipment (LBE)
The regulation of channel access of 5GHz bands for LBE in China is different from that of ETSI BRAN EN 301 893, the main difference is that the time of idle channel assessment is not less than 27us before transmission in a channel or multiple channels. Such difference mainly impacts on Type 1 DL/UL channel access procedure, multi-channel access procedure for DL/UL as specified in TS 37.213. In order to reflect this regional limitation on channel access, we think that it should be considered to be captured in the existing specs, just like regional (such as Japan) limitation on channel occupancy time. Therefore, we propose to adopt the following TP to add regional (China) limitation on channel access with minimal specification impact.
Proposal 1: Adopt TP#1 into Section 4.1.1 and Section 4.2.1.1 and Section 4.1.6.2 and Section 4.2.1.0.4 of TS 37.213 to capture the regulation for LBE operating in the 5GHz bands in China. 

	============= Start of TP#1 for TS 37.213 v16.5.0 [2] ============
[bookmark: _Toc66718935][bookmark: _Toc28873130][bookmark: _Toc35593588][bookmark: _Toc524694427][bookmark: _Toc44668996][bookmark: _Toc51607145]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]-	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 . 
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;
============= Unchanged parts are omitted ===============
The defer duration  consists of duration  immediately followed by  consecutive sensing slot durations , and  includes an idle sensing slot duration  at start of . In China, the duration Tf = 18us.
============= Unchanged parts are omitted ===============

[bookmark: _Toc28873157][bookmark: _Toc524694441][bookmark: _Toc51607172][bookmark: _Toc35593615][bookmark: _Toc66718962][bookmark: _Toc44669023]4.2.1.1	Type 1 UL channel access procedure
This clause describes channel access procedures by a UE where the time duration spanned by the sensing slots that are sensed to be idle before a UL transmission(s) is random. The clause is applicable to the following transmissions:
-	PUSCH/SRS transmission(s) scheduled or configured by eNB/gNB, or 
-	PUCCH transmission(s) scheduled or configured by gNB, or
-	Transmission(s) related to random access procedure.
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;
============= Unchanged parts are omitted ===============
The defer duration  consists of duration  immediately followed by  consecutive slot durations where each slot duration is , and  includes an idle sensing slot duration  at start of . In China, the duration Tf = 18us.
============= Unchanged parts are omitted ===============

[bookmark: _Toc35593604][bookmark: _Toc524694436][bookmark: _Toc51607161][bookmark: _Toc44669012][bookmark: _Toc66718951][bookmark: _Toc28873146]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 . In China, at least a sensing interval Tmc=27us.
============= Unchanged parts are omitted ===============

[bookmark: _Toc28873156][bookmark: _Toc66718961][bookmark: _Toc51607171][bookmark: _Toc44669022][bookmark: _Toc35593614]4.2.1.0.4	Channel access procedures for UL multi-channel transmission(s)
============= Unchanged parts are omitted ===============
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  using Type 2 channel access procedure as described in clause 4.2.1.2. 
-	if Type 2 channel access procedure 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 .
-	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.

In China, the sensing interval Tmc used in Type 2 channel access procedure is replaced from 25us to 27us.

============= End of TP#1 for TS 37.213 ============




 Updating on channel access procedure for Frame Based Equipment (FBE)
The regulation of channel access of 5GHz bands for FBE in China is different from that of ETSI BRAN EN 301 893, the main differences are as follows:
(1) The time of idle channel assessment is not less than 18us before transmission in a channel or multiple channels.
(2) The gap between transmissions is larger than 18us, an additional idle channel assessment should be performed.
Such difference mainly impacts on channel access procedures for semi-static channel occupancy as specified in Section 4.3 of TS 37.213. In order to reflect this regional limitation on channel access, we think that it should be considered to be captured in the existing specs, just like regional (such as Japan) limitation on channel occupancy time. Therefore, we propose to adopt the following TP to add regional (China) limitation on channel access with minimal specification impact.
Proposal 2: Adopt TP#2 into Section 4.3 of TS 37.213 to capture the regulation for FBE operating in the 5GHz bands in China. 

	============= Start of TP #2 for TS 37.213 v16.5.0 [2] ============
[bookmark: _Toc44669034][bookmark: _Toc28873168][bookmark: _Toc35593626][bookmark: _Toc66718973][bookmark: _Toc51607183]4.3	Channel access procedures for semi-static channel occupancy
============= Unchanged parts are omitted ===============
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  except in China, the gap between the DL transmission burst(s) and previous DL transmission burst is more than 18us.
-	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  except in China, the gNB may transmit DL transmission burst(s) within the channel occupancy time without sensing the channel if the gap between the DL transmission burst(s) and previous transmission burst is at most 18us.
-	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. However, in China, if the gap between the UL transmission bursts is at most 18us, the UE may transmit UL transmission burst after an earlier UL transmission burst 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. However, in China, if the gap between the UL transmission bursts is more than 18us, the UE may transmit UL transmission burst after an earlier UL transmission burst 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#2 for TS 37.213 ============



 Conclusion
In this contribution, we share some our views on channel access mechanism for 52.6 GHz to 71GHz and provide the following observations and proposals:
Proposal 1: Adopt TP#1 into Section 4.1.1 and Section 4.2.1.1 and Section 4.1.6.2 and Section 4.2.1.0.4 of TS 37.213 to capture the regulation for LBE operating in the 5GHz bands in China. 
Proposal 2: Adopt TP#2 into Section 4.3 of TS 37.213 to capture the regulation for FBE operating in the 5GHz bands in China. 
 Reference
[1] [bookmark: _GoBack]Notice on Matters of Radio Administration Bureau Concerning 2400Mhz, 5100MHz and 5800MHz bands, MIIT, February, 2021
[2] 37.213 g50, NR; Physical layer procedures for shared spectrum channel access (Release 16)

1

4

image3.png




image4.png




image5.png




image6.png




image7.png
cW,




image8.png
N=0




image9.png




image10.png




image11.png




image12.png




image13.png




image14.png




image15.png




image16.png




image17.png




image18.png




image19.png
c; €C




image20.png




image21.png




image22.png
c; #¢;




image23.png




image24.png
25us




image25.png




image26.png




image27.png
i % j




image28.png




image29.png
16us




image30.png
16us.




image31.png
25us




image32.png
T. = max(0.05T, , 100us)




image1.png
1ms




image2.png
1/20




