[bookmark: _Hlk7194408]3GPP TSG RAN WG1 Meeting #107bis			     R1-2200231
Electronic Meeting, January 17th  – 25th , 2022

Source:	NTT DOCOMO, INC.
Title:	Remaining issues on Channel access mechanism for NR in FR2-2
[bookmark: Source]Agenda Item:	8.2.6
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
The status report [1] has declared that RAN1 completed its work for NR 52.6-71GHz WI. This contribution describes our view on the maintenance for channel access mechanism for NR in FR2-2. 

2. Discussion
2.1. Channel access type indication in fallback DCI
For 52.6 – 71 GHz unlicensed band operation, three types of channel access procedures are supported; Type 1 (LBT with random back-off without CWS adjustment), Type 2 (LBT without random back-off) and Type 3 (no LBT). To determine a type to be used for UL transmission at UE, gNB needs to indicate which type to be used by DCI. For non-fallback DCI formats, RAN1 has agreed the following already:
	Agreement
For Non-Fallback DCI formats, for FR2-2 operation, for the configuration of the ChannelAccess-CPext field in DCI to indicate the channel access type only, new tables are introduced indicating channel access types for FR2-2, with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”.



A remaining issue is how to support the indication by fallback DCI formats. Our best preference is to support the same manner as non-fallback DCI formats, i.e. having two bits for the indication of channel access type even in fallback DCI formats. In the previous e-meetings, some companies argued that only one bit with Type 1 and Type 3 indication is sufficient for fallback DCI formats since Type 2 channel access procedure is an optional capability. However, we would like to point out that which type of LBT is mandatory/optional and which type of LBT is deemed beneficial for operation would depend on multiple aspects, e.g., local regulation, interference condition, etc. As fallback DCIs can be used for RRC_CONNECTED UEs, which can indicate its support of both Type 1 and Type 2 channel access procedures, we believe in some situations two-bit indication would be beneficial even for fallback DCI formats. 

Meanwhile, if only one bit is deemed necessary for channel access type indication in fallback DCI formats, we prefer to define the configurable (or variable) association between each entry and indicated channel access type. For example, depending on which type(s) of channel access procedure the UE supports and/or region, an association between an entry and the exact channel access type to be indicated (or, the table defining the associations itself) can be adapted to another association which can be more proper.  

Proposal 1: For channel access type indication by fallback DCI formats, adapt either of the following TP:
· TP Alt-1: Support 2-bit indication to cover all the three channel access types
· TP Alt-2:  Support 1-bit indication, and the association between entries and the indicated types to be configurable

TP Alt-1:
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<Unchanged parts omitted>
7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
…
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for FR1 or Table 7.3.1.1.1-4B for FR2-2, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise.
…
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
…
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for FR1 or Table 7.3.1.1.1-4B for FR2-2, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise
…
Table 7.3.1.1.1-4: Channel access type & CP extension for DCI format 0_0 and DCI format 1_0 for frequency range 1
	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



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 sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

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

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



Table 7.3.1.1.1-4B: Channel access type for DCI format 0_0 and DCI format 1_0 for frequency range 2-2
	Bit field mapped to index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213

	2
	Type 3 channel access defined in clause 4.4.3 of 37.213


<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.212 --------------------------



TP Alt 2: 
	-------------------------- Start of Text Proposal for TS 38.212 --------------------------
<Unchanged parts omitted>
7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
…
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for FR1, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, or 1 bit indicating channel access type as defined in Table 7.3.1.1.1-4B or Table 7.3.1.1.1-4C depending on [RRC parameter] for FR2-2, for operation in a cell with shared spectrum channel access; 0 bit otherwise.
…
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
…
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for FR1 or Table 7.3.1.1.1-4B for FR2-2, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, or 1 bit indicating channel access type as defined in Table 7.3.1.1.1-4B or Table 7.3.1.1.1-4C depending on [RRC parameter] for FR2-2, for operation in a cell with shared spectrum channel access; 0 bit otherwise
…
Table 7.3.1.1.1-4: Channel access type & CP extension for DCI format 0_0 and DCI format 1_0 for frequency range 1
	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



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 sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

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

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



Table 7.3.1.1.1-4B: Channel access type for DCI format 0_0 and DCI format 1_0 for frequency range 2-2
	Bit field mapped to index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 3 channel access defined in clause 4.4.2 of 37.213



Table 7.3.1.1.1-4C: Channel access type for DCI format 0_0 and DCI format 1_0 for frequency range 2-2
	Bit field mapped to index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213



<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.212 --------------------------



2.2. Details of L3-RSSI measurement and reporting
On L3-RSSI measurement and reporting, the following is the latest agreement, which still has a few FFS points:
	Agreement:
Support extending Rel.16 L3-RSSI to unlicensed operation in FR2-2
· Introduce RRC configuration for reference SCS, measurement duration, and measurement bandwidth
· Extend the reference SCS/CP field (ref-SCS-CP-r16) and measurement duration field (measDurationSymbols-r16) in RMTC-Config
· FFS value range and valid combinations for ref-SCS-CP-r16 and measDurationSymbols-r16
· Introduce parameter in RMTC-Config to indicate the measurement bandwidth
· FFS: Value range for measurement bandwidth
· For the QCL Type-D of L3-RSSI measurement, down-select one or both of the following alternatives
· Alt 1: gNB configures the beam when configures the L3-RSSI measurement
· Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET



Regarding ref-SCS-CP-r16, since any SCS supported in FR2-2 may be used for the actual operation with shared spectrum channel access, we believe all the supported SCSs (i.e., 120, 480 and 960 kHz SCS) should be supported. 

Regarding measDurationSymbols-r16 and its valid combination with SCS, we think it would be sufficient to follow Rel-16 NR-U, where 1, 14, 28, 42 and 70 symbols can be used without limiting the applicable SCS. That is, by reusing the existing number of symbols, any new SCS among 120, 480 and 960 kHz can be configured with any number of configurable symbols. So far we do not see the need to change this principle even in FR2-2. 

Regarding QCL Type-D of L3-RSSI measurement, we believe Alt 1 would be beneficial. Which direction a UE wants to sense (or which direction NW/gNB wants the UE to sense) would vary depending on the situation and/or actual condition of e.g., interference around the UE. It should be configurable even for L3-level functionality. 

To summarize, we propose the following:

Proposal 2: For L3-RSSI measurement and reporting:
· On ref-SCS-CP, all the SCSs supported in FR2-2 should be configurable
· On measDurationSymbols, all the existing number of symbols should be kept, and no limitation on the combination with ref-SCS-CP is needed
· On QCL Type-D of L3-RSSI measurement, support Alt 1


1. Conclusion
TBD
Proposal 1: For channel access type indication by fallback DCI formats, adapt either of the following TP:
· TP Alt-1: Support 2-bit indication to cover all the three channel access types
· TP Alt-2:  Support 1-bit indication, and the association between entries and the indicated types to be configurable

TP Alt-1:
	-------------------------- Start of Text Proposal for TS 38.212 --------------------------
<Unchanged parts omitted>
7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
…
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for FR1 or Table 7.3.1.1.1-4B for FR2-2, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise.
…
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
…
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for FR1 or Table 7.3.1.1.1-4B for FR2-2, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise
…
Table 7.3.1.1.1-4: Channel access type & CP extension for DCI format 0_0 and DCI format 1_0 for frequency range 1
	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



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 sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

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

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



Table 7.3.1.1.1-4B: Channel access type for DCI format 0_0 and DCI format 1_0 for frequency range 2-2
	Bit field mapped to index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213

	2
	Type 3 channel access defined in clause 4.4.3 of 37.213


<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.212 --------------------------



TP Alt 2: 
	-------------------------- Start of Text Proposal for TS 38.212 --------------------------
<Unchanged parts omitted>
7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
…
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for FR1, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, or 1 bit indicating channel access type as defined in Table 7.3.1.1.1-4B or Table 7.3.1.1.1-4C depending on [RRC parameter] for FR2-2, for operation in a cell with shared spectrum channel access; 0 bit otherwise.
…
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
…
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for FR1 or Table 7.3.1.1.1-4B for FR2-2, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, or 1 bit indicating channel access type as defined in Table 7.3.1.1.1-4B or Table 7.3.1.1.1-4C depending on [RRC parameter] for FR2-2, for operation in a cell with shared spectrum channel access; 0 bit otherwise
…
Table 7.3.1.1.1-4: Channel access type & CP extension for DCI format 0_0 and DCI format 1_0 for frequency range 1
	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



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 sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

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

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



Table 7.3.1.1.1-4B: Channel access type for DCI format 0_0 and DCI format 1_0 for frequency range 2-2
	Bit field mapped to index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 3 channel access defined in clause 4.4.2 of 37.213



Table 7.3.1.1.1-4C: Channel access type for DCI format 0_0 and DCI format 1_0 for frequency range 2-2
	Bit field mapped to index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213



<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.212 --------------------------




Proposal 2: For L3-RSSI measurement and reporting:
· On ref-SCS-CP, all the SCSs supported in FR2-2 should be configurable
· On measDurationSymbols, all the existing number of symbols should be kept, and no limitation on the combination with ref-SCS-CP is needed
· On QCL Type-D of L3-RSSI measurement, support Alt 1
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