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1. Introduction
At the RAN#94-e meeting, status report [1] on supporting NR from 52.6 GHz to 71 GHz was approved and regarded as a completed work from RAN1 perspective.
In this contribution, we discuss the remaining issues for NR in FR2-2. 

2. Discussion
2.1. The number of CCs for CA/DC with multi-slot PDCCH monitoring
In UE feature session, RAN1 agreed the following capabilities at the last e-meeting:
	24. NR_ext_to_71GHz
	24-11a
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells
	24-4 or 24-5
	Yes
	N/A
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells is not supported
	Per BC
	N/A
	N/A
	N/A
	Candidate values: {[4,] 5, …, , 16}

This FG is a working assumption 
	Optional with capability signaling 

	24. NR_ext_to_71GHz
	24-11c
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 15 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	N/A
	N/A
	N/A
	Candidate values for pdcch-BlindDetectionCA-R15: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[4,] 5, …, 16}

This FG is a working assumption
	Optional with capability

	24. NR_ext_to_71GHz
	24-11d
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 16 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 16 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	N/A
	N/A
	N/A
	Candidate values for pdcch-BlindDetectionCA-R16: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[3,] 4, 5, …, 16}

This FG is a working assumption
	Optional with capability

	24. NR_ext_to_71GHz
	24-11e
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17, Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17, Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	N/A
	N/A
	N/A
	Candidate values for pdcch-BlindDetectionCA-R15: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R16: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16+ pdcch-BlindDetectionCA-R17: {[4,] 5, …, 16}

This FG is a working assumption
	Optional with capability



The reason why they are still WA would be RAN1 couldn’t reach a consensus on the minimum number of CCs to be reported with the capabilities above. We strongly prefer to keep the minimum values as captured above, especially for FG24-11a and FG24-11c (i.e., CA with Rel-17 PDCCH monitoring only, or with Rel-15 and Rel-17 PDCCH monitoring) based on the following two reasons. 
Firstly, considering that Rel-17 multi-slot PDCCH monitoring has been well-designed to avoid increasing UE implementation complexity compared to the one in Rel-15, we believe many details of Rel-17 multi-slot PDCCH monitoring should follow the ones in Rel-15 PDCCH monitoring as much as possible. In Rel-15, any UE supporting CA can support 4 or more CCs for monitoring a maximum number of BDs and non-overlapped CCEs. With the fact, we do not see any reason to reduce the minimum number for Rel-17 multi-slot PDCCH monitoring. 
The second reason is that we believe reducing the numbers would result in serious degradation of the whole Rel-17 NR performance in FR2-2. As per the following agreement in RAN4 [1], mandatory channel bandwidth is actually up to 400 MHz in FR2-2. Therefore, even with 4 CCs, the whole bandwidth that can be assigned to a UE is up to 1600 MHz, which is smaller than the mandatory channel bandwidth supported by IEEE 802.11ad/ay devices (i.e., 2160 MHz). If UE implements smaller number of CCs only, the available bandwidth would decrease further. It is very far from a competitive design against 802.11ad/ay, which we believe is an important target in this WI. 
	Mandatory channel bandwidth
· Agreement:
· 120 kHz: mandatory (100 MHz, 400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz), optional (800MHz, 1600 MHz, 2000 MHz)



Based on the two reasons above, we support to keep the current minimum number of CCs for each FGs above. 

Proposal 1: Support to keep the current minimum number of CCs for FG24-11a/c/d/e

1. 
2. 
2.1. 
2.2. 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, as we propose in [2]. 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.

Proposal 2: For channel access type indication by fallback DCI formats, adapt either of the following TPs:
· TP#1 Alt-1: Support 2-bit indication to cover all the three channel access types, as in R1-2207380
· TP#1 Alt-2: Support 1-bit indication, and the association between entries and the indicated types to be configurable, where default table covers Type 1 and Type 3
· Reason for change: Details of channel access type indication via fallback DCI is not clear
· Summary of change: Clarify the number of bits, and association between each entry and channel access type
· Consequence if not approved: Any uplink transmission granted by fallback DCI cannot be transmitted

TP#1 Alt-1:
	[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc36045947][bookmark: _Toc36046207][bookmark: _Toc36046353][bookmark: _Toc45209270][bookmark: _Toc51852444][bookmark: _Toc90994130][bookmark: _Hlk92800968]-------------------------- 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#1 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 – number of bits determined by the following:
-	2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access in FR1.
-	1 bit indicating channel access type as defined in Table 7.3.1.1.1-4B or Table 7.3.1.1.1-4C if [RRC parameter] is configured, or as defined in Table 7.3.1.1.1-4B if [RRC parameter] is not configured, for operation in a cell with shared spectrum channel access in FR2-2; 
-	0 bit otherwise.
…
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
…
-	ChannelAccess-CPext – number of bits determined by the following:
-	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 in FR2.
-	1 bit indicating channel access type as defined in Table 7.3.1.1.1-4B or Table 7.3.1.1.1-4C if [RRC parameter] is configured, or as defined in Table 7.3.1.1.1-4B if [RRC parameter] is not configured, for operation in a cell with shared spectrum channel access in FR2-2.
-	; 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 in FR1
	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 --------------------------



1. 
2. 
2.1. 
2.2. 
2.3. Spatial domain filter to be used for sensing prior to PUCCH/SRS
RAN1 agreed an agreement below at the RAN1#106bis-e meeting:
	Agreement:
· When UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, support the following behaviors
· If the UE is indicated to transmit with a beam corresponding to a certain SRI, the UE can use the same beam for sensing
· Assuming Rel.17 unified TCI framework, if the UE is indicated to transmit with a beam corresponding to a certain unified TCI, the UE can use the reception beam corresponding to the TCI for sensing
· FFS: The case when UE does not indicate a capability for beam correspondence
· Note: The UE should meet local regulatory requirements



With above, the following are described in 38.214 [3] and 37.213 [4], respectively:
	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc106695601]5.1.5	Antenna ports quasi co-location
[bookmark: _Hlk498589824][bookmark: _Hlk513025570][…]
[bookmark: _Hlk89426999][bookmark: _Hlk87011475]A UE that has indicated a capability beamCorrespondenceWithoutUL-BeamSweeping set to '1', as described in [13, TS 38.306], can determine a spatial domain filter to be used while performing the applicable channel access procedures described in [16, TS 37.213] prior to a UL transmission on the channel as follows:
-	if UE is indicated with an SRI corresponding to the UL transmission, the UE may use a spatial domain filter that is same as the spatial domain transmission filter associated with the indicated SRI,
-	if UE is configured with TCI-State configurations with DLorJointTCIState or UL-TCIState, the UE may use a spatial domain transmit filter that is same as the spatial domain receive filter the UE may use to receive the DL reference signal associated with the indicated TCI state.
[…]



	[bookmark: _Toc106011668]4.4	Channel access procedures for frequency range 2-2
[…]
If a UE indicates a capability for beam correspondence without the uplink beam sweeping and if the UE selects the same sensing beam(s) as the transmission beam(s), the spatial domain filter for sensing beam is determined as described in Clause 5.1.5 of [8].
[…]



We believe that when RAN1 agreed the agreement above, companies did not consider limiting type(s) of UL transmission to which the agreed behavior is applied. In other words, it was intended to apply the agreement to all possible UL transmissions, not only PUSCH, but also PUCCH or SRS. However, extracting the specifications above, the behavior seems to be applied to PUSCH only when configuring Rel-15/16 spatial relation framework since the yellow-highlighted part describes SRI only. Note that the cyan-highlighted part when configuring Rel-17 unified TCI framework can be applied to PUCCH and SRS as well as PUSCH in our understanding. To fix this issue, we propose a CR in R1-2207381 [5].

Proposal 3: Adopt the CR proposed in R1-2207381

3. Conclusion
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