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Introduction
[bookmark: _Ref129681832]In this contribution, we discuss some issues related to the channel access procedures in NR-U Rel-16 as captured by the latest draft specifications. We propose some corrections/modifications in the form of TPs targeting respective subclauses to ensure the accuracy and completeness of the final NR-U Rel-16 specifications.
Discussion
Determination of LBT type and CPE for UL in Semi-static channel access mode 

In the previous RAN1#103-e, three different options were discussed and explained by the editor for clarifying the determination of LBT type and CPE for scheduled UL transmissions within gNB semi-static channel occupancy. The options were summarized as follows: 
“Option 1:
FBE and LBE procedures are mixed up in both 212 and 37.213. FBE parameters are re-interpreted from LBE.
An entry of Table 7.3.1.1.1-4  or Table 7.3.1.1.2-35, indicated by the filed in DCI, point to clause 4.2.1.2.1 or 4.2.1.2.3 in 38.212.
Option 2:
Decouple FBE and LBE in both 212 and 37.213.
New Table 7.3.1.1.1-4A for FBE is introduced
TP for 212 that when semi-static configured, LBT field would point to the new table.
An entry of Table 7.3.1.1.1-4A, indicated by the filed in DCI, point to clause 4.3 in 37.213.
Option 3:
Couple FBE and LBE in 38.213 by “reinterpreting the parameters”
TP adds Notes at the end of Table 7.3.1.1.1-4  and Table 7.3.1.1.2-35 (see example below) such that an entry in a Table for FBE would point to clause 4.3 in 37.213.”

In our view, we prefer Option 3 since Option 2, although cleaner for the spec, would introduce new combinations of the LBT type and CPE values that have not been agreed in the WI, and it would also go against the agreement made in the WI phase on reinterpreting the LBE indication fields for FBE operation. Therefore, we propose to adopt the following TPs into the respective specifications in accordance with Option 3:  

	*** <Beginning of Text Proposal 1> ***
1. [bookmark: _Toc28873168][bookmark: _Toc35593626][bookmark: _Toc44669034][bookmark: _Hlk26519519]4.3	Channel access procedures for semi-static channel occupancy
*** Unchanged text is omitted ***
-	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 ,  or the UL transmission is burst is scheduled by a DCI wherein the ChannelAccess-CPext-CAPC field indicates Type 2C UL channel access procedure, 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 ,  or the UL transmission is burst is scheduled by a DCI or RAR UL grant wherein the ChannelAccess-CPext field indicates Type 1 or Type 2A UL channel access procedure or by a DCI wherein the ChannelAccess-CPext-CAPC field indicates Type 1 or Type 2A UL channel access procedure, 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.
*** Unchanged text is omitted ***
*** <End of Text Proposal 1> ***



	[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc36045947][bookmark: _Toc36046207][bookmark: _Toc36046353][bookmark: _Toc45209270][bookmark: _Toc51852444][bookmark: _Toc58250810]*** <Beginning of Text Proposal 2> ***
7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
*** Unchanged text is omitted ***
Table 7.3.1.1.1-4: Channel access type & CP extension for DCI format 0_0 and DCI format 1_0
	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
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2

	1
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3

	2
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1

	3
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0

	If the higher layer parameter ChannelAccessMode-r16=”semistatic” is provided, the UE performs the UL channel access procedure corresponding to the indicated Type2C-ULChannelAccess or Type2A-ULChannelAccess as defined in [clause 4.3 in 37.213].


[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271][bookmark: _Toc51852445][bookmark: _Toc58250811]
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
*** Unchanged text is omitted ***
Table 7.3.1.1.2-35: Allowed entries for DCI format 0_1, configured by higher layer parameter ul-AccessConfigListDCI-0-1
	Entry index
	Channel Access Type 
	The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, 38.211]
	CAPC

	0
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	1

	1
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	2

	2
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	3

	3
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	4

	4
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	1

	5
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	2

	6
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	3

	7
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	4

	8
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	1

	9
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	2

	10
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	3

	11
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	4

	12
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	1

	13
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	2

	14
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	3

	15
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	4

	16
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	1

	17
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	2

	18
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	3

	19
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	4

	20
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	1

	21
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	2

	22
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	3

	23
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	4

	24
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	1

	25
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	2

	26
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	3

	27
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	4

	28
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	1

	29
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	2

	30
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	3

	31
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	4

	32
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	1

	33
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	2

	34
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	3

	35
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	4

	36
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	1

	37
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	2

	38
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	3

	39
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	4

	40
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	1

	41
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	2

	42
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	3

	43
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	4

	If the higher layer parameter ChannelAccessMode-r16=”semistatic” is provided, the UE ignores the indicated CAPC and performs the UL channel access procedure corresponding to the indicated Type2C-ULChannelAccess, Type2A-ULChannelAccess or Type1-ULChannelAccess as defined in [clause 4.3 in 37.213].


*** Unchanged text is omitted ***
[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358][bookmark: _Toc45209275][bookmark: _Toc51852449][bookmark: _Toc58250815]7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
*** Unchanged text is omitted ***
Table 7.3.1.2.2-6: Allowed entries for DCI format 1_1, configured by higher layer parameter ul-AccessConfigListDCI-1-1
	Entry index
	Channel Access Type 
	The CP extension Text  index defined in Clause 5.3.1 of [4, TS 38.211]

	0
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0

	1
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2

	2
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0

	3
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2

	4
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0

	5
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1

	6
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3

	7
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0

	8
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1

	9
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2

	10
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3

	If the higher layer parameter ChannelAccessMode-r16=”semistatic” is provided, the UE performs the UL channel access procedure corresponding to the indicated Type2C-ULChannelAccess, Type2A-ULChannelAccess or Type1-ULChannelAccess as defined in [clause 4.3 in 37.213].



*** Unchanged text is omitted ***
*** <End of Text Proposal 2> ***



Proposal 1: Support Option 3 from the RAN1#103-e for determination of LBT type and CPE for UL in semi-static channel occupancy access mode.

[bookmark: _GoBack]Proposal 2：Adopt TP1 and TP2 into section 4.3 of TS 37.213 and TS 38.212, respectively.

Clarification on uplink multiple channel access
In TS37.213, the multiple channel access mechanism for uplink is defined for the set of channels which is a subset of one of the sets of channel frequencies defined in clause 5.7.4 in TS36.104. It is aligned with bonded channels on which multi-channel operation option 2 for LBE device is allowed. The bonded 40MHz, 80MHz and 160MHz channels are plotted in the Figure 1.
[image: ]
Figure 1	Channel Bonding for option 2 multiple channel operation
If a UE is scheduled with a PUSCH within the bonded channels (blue box in the figure), the mechanism defined in section 4.1.2.0.4 can be used. However, if a UE is scheduled a PUSCH across the bonded channels (red box in the figure), it is not clear how to perform type 1 channel access on the channels overlapped with the scheduled channels.  We propose to use similar scheme as eLAA that UE should perform individual type 1 channel access on each of the channels overlapped scheduled PUSCH if type 1 channel access is indicated in the UL grant of the PUSCH.
Proposal 3: UE should perform individual type 1 channel access on each of the channels overlapped scheduled PUSCH if these channels are not a subset of one of the sets of channel frequencies defined in clause 5.7.4 in [2].
 *** <Beginning of Text Proposal 3> ***
[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  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 .
-	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.if the channel frequencies of set of channels  is not a subset of one of the sets of channel frequencies defined in clause 5.7.4 in [2], the UE may transmit UL transmissions on the set of channels  only if UE has accessed each channel  using Type 1 channel access procedure as described in clause 4.2.1.1.  
*** <End of Text Proposal 3> ***

Conclusions
Based on the discussion, the following proposals are made:
Proposal 1: Support Option 3 from the RAN1#103-e for determination of LBT type and CPE for UL in semi-static channel occupancy access mode.
Proposal 2：Adopt TP1 and TP2 into section 4.3 of TS 37.213 and TS 38.212, respectively.

Proposal 3: UE should perform individual type 1 channel access on each of the channels overlapped scheduled PUSCH if these channels are not a subset of one of the sets of channel frequencies defined in clause 5.7.4 in [2].


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