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1. Introduction
[bookmark: _Hlk8767404]In RAN4#106bis-e meeting, to align with the discussion on the new dual SUL CA combination notations, a WF on the notation for single CA combinations was approved in [1] with the proposal as below. 
Proposal: Notations for single SUL CA combinations are revised as below for the three example band combinations. Further clarification and explanation on notation in the specifications can be considered.
	CA configuration
	Existing notation
	Proposed notation
	Note

	Intra-band contiguous
	SUL_n41C-n80A
	CA_n41C_n80A
	For the two NUL carriers within CA_n41C-n80A, the SUL band n80 is corresponding to one of them in one cell.

	Intra-band non-contiguous
	SUL_n41(2A)-n99A
	CA_n41(2A)_n99A
	For the two NUL carriers within CA_n41(2A)-n99A, the SUL band n99 is corresponding to one of them in one cell.

	Inter-band
	CA_n1A_SUL_n78A-n80A
	CA_n1A_n78A-n80A
	For the two NUL carriers within CA_n1A_n78A-n80A, the SUL band n80 is corresponding to n78 in one cell.



In RAN4#107 meeting, three corresponding CRs were approved in [2-4] for introducing new notation for single SUL CA combinations in R16, R17 and R18 respectively. In this paper, we discuss how the notation modification affects RAN5 spec.

2. Discussion
According to PRD21, there are four types of configurations related to SUL band, in which 33 configurations are SUL band combination in FR1, 17 configurations are SUL band combination with intra-band contiguous CA, 5 configurations are SUL band combinations with intra-band non-contiguous CA, and 26 configurations are SUL band combination with inter-band CA. Based on the WF in [1], the notation for the three types of “SUL FR1 with IB cont CA”, “SUL FR1 with IB non-cont CA” and “SUL FR1 with inter-band CA” should be modified accordingly.
[image: ]
Furthermore, for intra-band CA with SUL band, though the WF in [1] proposed to use “_” instead of “-” between NR CA band and SUL band, however with the proposal in the CRs [2-4], it is proposed that “-” would be better from the NR band pairing with SUL band perspective.
Observation 1: The notation modification of SUL CA configuration in the core spec will also affect the current RAN5 specifications.
Proposal 1: In PRD21, the configurations types of “SUL FR1 with IB cont CA”, “SUL FR1 with IB non-cont CA” and “SUL FR1 with inter-band CA” should be modified with the notations as following.

	SUL configuration with CA
	Current notation
	Modified notation

	Intra-band contiguous CA
	SUL_n41C-n80A
	CA_n41C-n80A

	Intra-band non-contiguous CA
	SUL_n41(2A)-n99A
	CA_n41(2A)-n99A

	Inter-band CA
	CA_n1A_SUL_n78A-n80A
	CA_n1A_n78A-n80A



The modification of SUL CA band combination notation will also affect the current RAN5 specs. 
For TS 38.521-1, currently there is no SUL band combination with intra-band non-contiguous CA completed in the spec, thus only two types of “SUL FR1 with IB cont CA” and “SUL FR1 with inter-band CA” configurations needs to be modified. The tables for delta TIB in clause 6.2C and the tables for delta RIB in clause 7.3C should also be modified accordingly.
Table 5.2C-3: Operating SUL band combination with intra-band contiguous CA in FR1 (TS 38.521-1)
	NR Band combination for SUL
	NR Band
(Table 5.2-1)

	SULCA_n41-n83
	n41, n83

	SULCA_n78-n80
	n78, n80

	SULCA_n78-n84
	n78, n84

	SULCA_n79-n83
	n79, n83

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier is 0 us.
NOTE 2:	For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory.



Table 5.2C-4: Operating SUL band combination with inter-band CA in FR1 (TS 38.521-1)
	NR Band combination for SUL
	NR Band
(Table 5.2-1)

	CA_n1_SUL_n78-n80
	n1, n78, n80

	CA_n1_SUL_n78-n84
	n1, n78, n84

	CA_n3_SUL_n78-n80
	n3, n78, n80

	CA_n28_SUL_n41-n83
	n28, n41, n83

	CA_n28_SUL_n79-n83
	n28, n79, n83

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier is 0 us.
NOTE 2:	For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory.



Table 5.5C-3: Supported channel bandwidths per SUL band combination with intra-band contiguous CA (TS 38.521-1)
	SUL band combination with CA
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	SULCA_n41C-n83A
	SUL_n41A-n83A
	n41
	CA_n41C_BCS1
	0

	
	
	n83
	5, 10, 15, 20, 30
	

	SULCA_n78C-n80A
	SUL_n78A-n80A
	n78
	CA_n78C_BCS1
	0

	
	
	n80
	5, 10, 15, 20, 25, 30, 40
	

	SULCA_n78C-n84A
	SUL_n78A-n84A
	n78
	CA_n78C_BCS1
	0

	
	
	n84
	5, 10, 15, 20, 25, 30, 40, 50
	

	SULCA_n79C-n83A
	SUL_n79A-n83A
	n79
	CA_n79C_BCS0
	0

	
	
	n83
	5, 10, 15, 20, 30
	

	NOTE 1:	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.



Table 5.5C-4: Supported channel bandwidths per SUL band combination with inter-band CA 
(TS 38.521-1)
	SUL band combination with CA
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n1A_SUL_n78A-n80A
	SUL_n78A-n80A
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n80
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1A_SUL_n78A-n84A
	SUL_n78A-n84A
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n84
	5, 10, 15, 20, 25, 30, 40, 50
	

	CA_n3A_SUL_n78A-n80A
	SUL_n78A-n80A
	n3
	5, 10, 15, 20, 25, 30, 40
	0

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n80
	5, 10, 15, 20, 25, 30, 40
	

	CA_n28A_SUL_n41A-n83A
	SUL_n41A-n83A
	n28
	5, 10, 15, 20, 30
	0

	
	
	n41
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	

	
	
	n83
	5, 10, 15, 20, 30
	

	CA_n28A_SUL_n79A-n83A
	SUL_n79A-n83A
	n28
	5, 10, 15, 20, 30
	0

	
	
	n79
	40, 50, 60, 80, 100
	

	
	
	n83
	5, 10, 15, 20, 30
	

	NOTE 1:	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.




Table 6.2C.2-2: ΔTIB,c for SUL band combination (Three bands) (TS 38.521-1)
	Band combination for SUL
	NR Band
	ΔTIB,c (dB)

	CA_n1_SUL_n78-n80
	n1
	0.6

	
	n78
	0.8

	
	n80
	0.6

	CA_n1_SUL_n78-n84
	n1
	0.6

	
	n78
	0.8

	
	n84
	0.6

	CA_n3_SUL_n78-n80
	n3
	0.6

	
	n78
	0.8

	
	n80
	0.6

	CA_n28_SUL_n41-n83
	n28
	0.3

	
	n41
	0.3

	
	n83
	0.3

	[bookmark: OLE_LINK205][bookmark: OLE_LINK206]CA_n28_SUL_n79-n83
	n28
	0.5

	
	n79
	0.8

	
	n83
	0.5



Table 7.3C.0.3.2.2-1: ΔRIB,c due to SUL (three bands) (TS 38.521-1)
	Band combination for SUL
	NR Band
	ΔRIB,c (dB)

	CA_n1_SUL_n78-n80
	n1
	0.2

	
	n78
	0.5

	CA_n1_SUL_n78-n84
	n1
	0.2

	
	n78
	0.5

	CA_n3_SUL_n78-n80
	n3
	0.2

	
	n78
	0.5

	CA_n28_SUL_n41-n83
	n28
	0.2

	CA_n28_SUL_n79-n83
	n28
	0.2

	
	n79
	0.5



Proposal 2: In TS 38.521-1, the notations for “SUL FR1 with IB cont CA” and “SUL FR1 with inter-band CA” should be modified as above.
For TS 38.508-2, only the tables of Supported SUL configurations with intra-band contiguous CA and Supported SUL configurations with inter-band CA will be affected.
Table A.4.3.2C.3-2: Supported SUL configurations with Intra-band contiguous CA (TS 38.508-2)
	NR SUL configuration / Item
(Note 1)
	Release
	Supported
	Supported SUL configuration in UL

	Supported Bandwidth Combination Set(s)
	Supported ULTxSwitching Band Pair
(Note 2, 3)

	SULCA_n41C-n83A
	Rel-17
	
	
	
	

	SULCA_n78C-n80A
	Rel-17
	
	
	
	

	SULCA_n78C-n84A
	Rel-17
	
	
	
	

	SULCA_n79C-n83A
	Rel-17
	
	
	
	

	Note 1:	Notation used for SUL configurations is according to TS 38.101-1 [23] Table 5.5C-3,. e.g. ‘SULCA_n41C-n83A’ indicates SUL operation on NR bands n41 and n83 with DL CA Bandwidth Class C on band n41.
Note 2:	The ULTxSwitching capability can be reported on SUL band combinations. The UE supplier shall indicate SUL band pairs on which it supports ULTxSwitching. For this release of specification valid choices are ’N’ and ‘nX-nY’, where both nX and nY are NR bands. For example, for SUL_n78A-n80A, N would mean not supporting ULTxSwitching, ‘n78-n80’ would mean supporting of ULTxSwitching on this band pair.
Note 3:	ULSwitching(Table A.4.3.2C.2-1) shall return all supported SUL Configurations where at least one SUL band pair was declared in column “Supported ULTxSwitching Band Pair".


 
Table A.4.3.2C.3-3: Supported SUL configurations with Inter-band CA (TS 38.508-2)
	NR SUL configuration / Item
(Note 1)
	Release
	Supported
	Supported SUL configuration in UL
	Supported Bandwidth Combination Set(s)
	Supported ULTxSwitching Band Pair
(Note 2, 3)

	CA_n1A_SUL_n78A-n80A
	Rel-17
	
	
	
	

	CA_n1A_SUL_n78A-n84A
	Rel-17
	
	
	
	

	CA_n3A_SUL_n78A-n80A
	Rel-17
	
	
	
	

	CA_n28A_SUL_n41A-n83A
	Rel-17
	
	
	
	

	[bookmark: OLE_LINK228]CA_n28A_SUL_n79A-n83A
	Rel-17
	
	
	
	

	Note 1:	Notation used for SUL configurations is according to TS 38.101-1 [23] Table 5.5C-4. e.g. ‘CA_n1A_SUL_n78A-n84A’ indicates SUL operation on NR bands n1, n78 and n84 with DL CA Bandwidth Class A on bands n1 and n78.
Note 2:	The ULTxSwitching capability can be reported on SUL band combinations. The UE supplier shall indicate SUL band pairs on which it supports ULTxSwitching. For this release of specification valid choices are ’N’ and ‘nX-nY’, where both nX and nY are NR bands. For example, for SUL_n78A-n80A, N would mean not supporting ULTxSwitching, ‘n78-n80’ would mean supporting of ULTxSwitching on this band pair.
Note 3:	ULSwitching(Table A.4.3.2C.2-1) shall return all supported SUL Configurations where at least one SUL band pair was declared in column “Supported ULTxSwitching Band Pair".



Proposal 3: In TS 38.508-2, the notations for the “supported SUL configurations with Intra-band contiguous CA” and the “supported configurations with Inter-band CA” should be modified as above.

3. Conclusion
In this proposal, we discuss the issue related to the notation modification of SUL CA configurations. Based on the discussion, we have the following observation and proposals.
Observation 1: The notation modification of SUL CA configuration in the core spec will also affect the current RAN5 specifications.
Proposal 1: In PRD21, the configurations types of “SUL FR1 with IB cont CA”, “SUL FR1 with IB non-cont CA” and “SUL FR1 with inter-band CA” should be modified with the notations as following.

	SUL configuration with CA
	Current notation
	Modified notation

	Intra-band contiguous CA
	SUL_n41C-n80A
	CA_n41C_n80A

	Intra-band non-contiguous CA
	SUL_n41(2A)-n99A
	CA_n41(2A)-n99A

	Inter-band CA
	CA_n1A_SUL_n78A-n80A
	CA_n1A_n78A-n80A



Proposal 2: In TS 38.521-1, the notations for “SUL FR1 with IB cont CA” and “SUL FR1 with inter-band CA” should be modified as above.
Proposal 3: In TS 38.508-2, the notations for the “supported SUL configurations with Intra-band contiguous CA” and the “supported configurations with Inter-band CA” should be modified as above.
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