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1	Introduction 

NR CA combinations with SUL band was first introduced in Rel-16 and the basket approach has been taken for introducing new SUL combinations since then. Not until Rel-18, all the SUL band combinations were limited with only one SUL cell. Owing to the demand on aggregating more than one SUL cell in an NR band combination, in RAN #98-e meeting, a new basket work item on “NR CA band combinations with two SUL cells in Rel-18” was proposed [1]. Despite there was a concern on the notation for the initially proposed configurations with NR intra-band CA pairing with two SUL bands to form aggregation of two SUL cells, the work item was proceeded with approval, leaving the notation concern as an open issue to be resolved in the working group. In last RAN4 meeting, there were discussions and proposals on how the known notation issue may potentially be resolved which however did not reach any agreement [2-3]. In this contribution, we provide alternative solution on the notations for SUL CA combinations for consideration.              
2 Discussion

The issue with the notation for the configurations with NR intra-band CA pairing with two SUL bands was first raised during the new work item email discussions in RAN #98-e meeting [4] and was further highlighted in last RAN4 meeting [2]. One of the particular proposed configurations is CA_n78C paring with n80 and n84 to form the CA of two SUL cells and the notation used by the proponent company was as follow, 
CA_SUL_n78A-n80A_SUL_n78A-n84A (with UL SUL_n78A-n80A, SUL_n78A-n84A, CA_n78C)
The main issue with this notation is that it is unclear whether there are two contiguous or two non-contiguous carriers in Band n78, despite in this proposed configuration it could be indirectly identified by one of the UL configurations, CA_n78C, as two contiguous carriers in Band n78. However, this notation scheme would not be sustainable as intra-band UL CA may not always be supported. For example, if CA_n78C or CA_n78(2A) would not be specified in the UL, it would not be possible to figure out what the DL configuration is in n78.

Observation 1: The main issue with the current notation for intra-band CA with two SUL cells is that it is unclear whether there are two contiguous or two non-contiguous carriers in the NR band DL configuration.

To resolve this DL configuration ambiguity issue, the following alternative notations were proposed in last RAN4 meeting [2-3].

	CA Notation
	DL Configuration
	Reference

	CA_n78C_SUL_n80A-n84A
	Contiguous
	[2]

	CA_n78(2A)_SUL_n80A-n84A
	Non-contiguous
	[2]

	CA_C_SUL_n78A-n80A_SUL_n78A-n84A
	Contiguous
	[3]

	CA_NC_SUL_n78A-n80A_SUL_n78A-n84A
	Non-contiguous
	[3]



Table 2-1 Alternative notations for intra-band CA with two SUL cells
Though the notations proposed in [2] already explicitly indicate the DL CA configuration, there is a separate concern bought up in [3] that whether n80 and n84 would belong to only one SUL cell or two separate SUL cells, despite single SUL cell containing more than one SUL band has not yet been specified. It seems like the intention of having two “SUL” prefixes in the current notation was to address the above concern. On the other hand, the notations proposed in [3] though provide the indication on the DL configuration as either contiguous or non-contiguous, the clarify of the CA bandwidth class in the contiguous configuration is still missing.

We tend to agree with the assessment in [2] that the SUL band can already be indicated based on the band number, therefore, the pairing of an SUL band and an NR band without the “SUL” prefix in the notation does not really lose the clarify that the combination is an NR SUL cell. On the other band, to avoid the concern that an NR SUL cell may contain more than one SUL bands in future, we can use “_” instead of “SUL” as the indication of separate NR SUL cell. For example, in the above CA configuration having CA_n78C paring with n80 and n84 as aggregation of two NR SUL cells, the notation can be written as,

CA_n78C_SUL_n80A_n84A or CA_n78C-n80A_n84A

Similarly, for inter-band CA pairing with two SUL bands as aggregation of two NR SUL cells, such as CA_n41A-n79A paring with n95 and n98, the notation can be written as,

CA_SUL_n41A-n95A_n79A-n98A or CA_n41A-n95A_n79A-n98A

Based on this thought process, we propose the following notation options for SUL CA combinations for consideration which also include the existing CA configurations with only one SUL band.

	NR CA
	SUL
	SUL CA Notation
	Number of
SUL Cells

	
	
	Option 1
	Option 2
	

	CA_n41C
	n80
	CA_SUL_41C-n80A1
	CA_41C-n80A
	1

	CA_n41(2A)
	n99
	CA_SUL_n41(2A)-n99A2
	CA_n41(2A)-n99A
	1

	CA_n1A-n78A
	n80
	CA_n1A_SUL_n78A-n80A3
	CA_n1A_n78A-n80A
	1

	CA_n78C
	n80, n84
	CA_n78C_SUL_n80A_n84A
	CA_n78C-n80A_n84A
	2

	CA_n41A-n79A
	n95, n98
	CA_SUL_n41A-n95A_n79A-n98A
	CA_n41A-n95A_n79A-n98A
	2

	NOTE 1: The existing notation is SUL_41C-n80A.
NOTE 2: The existing notation is SUL_41(2A)-n99A.
NOTE 3: Same as existing notation



Table 2-2 Proposed notations for SUL CA combinations

For the existing configurations SUL_41C-n80A and SUL_n41(2A)-n99A, we think prefix “CA” should be added as by nature they are CA combinations where the notation should follow the CA convention.

Proposal: RAN4 to consider the notations in Table 2-2 for SUL CA combinations.

3	Conclusion

In this contribution, we provide alternative solution on the SUL CA combination notations for consideration. 

Proposal: RAN4 to consider the notations in the table below for SUL CA combinations.




	NR CA
	SUL
	SUL CA Notation
	Number of
SUL Cells

	
	
	Option 1
	Option 2
	

	CA_n41C
	n80
	CA_SUL_41C-n80A1
	CA_41C-n80A
	1

	CA_n41(2A)
	n99
	CA_SUL_n41(2A)-n99A2
	CA_n41(2A)-n99A
	1

	CA_n1A-n78A
	n80
	CA_n1A_SUL_n78A-n80A3
	CA_n1A_n78A-n80A
	1

	CA_n78C
	n80, n84
	CA_n78C_SUL_n80A_n84A
	CA_n78C-n80A_n84A
	2

	CA_n41A-n79A
	n95, n98
	CA_SUL_n41A-n95A_n79A-n98A
	CA_n41A-n95A_n79A-n98A
	2

	NOTE 1: The existing notation is SUL_41C-n80A.
NOTE 2: The existing notation is SUL_41(2A)-n99A.
NOTE 3: Same as existing notation



4	References

RP-223553 “NR CA band combinations with two SUL cells in Rel-18” CMCC, China Telecom, 3GPP TSG RAN Meeting #98-e, December 12th – 16th, 2022
R4-2300417 “Double SUL Acronym”, Nokia, 3GPP TSG RAN WG4 Meeting #106, Athens, Greece, February 27th – March 3rd, 2023
R4-2302066 “On the notation of two SUL cells”, Huawei, HiSilicon, 3GPP TSG RAN WG4 Meeting #106, Athens, Greece, February 27th – March 3rd, 2023
RP-223448 Email discussion summary for [98e-08-R18-RAN4-SpectrumRelated]”, RAN4 Chair, 3GPP TSG RAN Meeting #98-e, December 12th – 16th, 2022

Apple Inc.
Apple Inc.
