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1. Motivation
NR CA band combinations with SUL band were introduced from Rel-16. In Rel-16, intra-band CA with SUL band combination was supported, and the CA configuration was extended to inter-band CA with SUL band combination in Rel-17. 

With fast deployment of 5G in China, more spectrum currently utilized by GSM, UMTS and LTE will be evolved into NR deployment recently. As an example, 1.9GHz and 2GHz TDD bands are previously used by 4G and 3G, which are specified as NR TDD bands n39 and n34 in Rel-15 and also specified as SUL bands n98 and n95 in Rel-16 and Rel-17 respectively. The spectrum for these two bands themselves are not very large, thus single SUL band may not fully comply with the fast increased UL usage demanded by the operator. Therefore, NR CA configurations with two SUL band combinations, i.e. two SUL bands in two cells together with other TDD NR band(s), are emerging as a prospective solution for operators. Similarly, 700MHz, 850MHz, 900MHz, 1.8GHz and 2.1GHz bands defined as SUL bands n83, n89, n81, n80 and n84 in which 2 SUL bands in conjunction with NR TDD bands, e.g. n78, n79 are highly interested by operators holding the spectrum to boost the wide band UL performance.
It is known that SUL band combination includes one SUL band and one NR band in a single cell. Aggregating a SUL band combination with another NR band and follow CA framework to specify the band combination specific requirements was already supported in previous SUL basket WI. However, the current SUL basket WI only considers one SUL band. To address the specific spectrum demand by operators, we propose to have a dedicated spectrum WI for NR CA combinations with dual SUL bands that follow CA framework specified by both RAN1 and RAN4 specifications.
In addition, since both SUL bands and NR TDD bands could support different power classes, the requirements for NR CA with dual SUL bands should cover at least PC3 and PC2 cases in Rel-18. The supported UL configurations include two SUL bands in two separate cells which depend on the requests by operators. 
In the following Figure, one example is given for CA with dual SUL bands, i.e. CA_SUL_n41A-n98A_SUL_n79A-n95A. With four uplink carriers, in theory, there can be 6 uplink configurations in total including 4 uplink CA configurations and 2 SUL combinations as listed in the following table.

	NR CA

configuration
	Uplink CA

configuration

	CA_SUL_n41A-n98A_SUL_n79A-n95A
	SUL_n41A-n98A    

SUL_n79A-n95A
CA_n41A-n95A

CA_n41A-n79A 

CA_n79A-n98A
CA_n98A-n95A


Among the 6 uplink configurations:

· SUL_n41A-n98A, SUL_n79A-n95A, CA_n41A-n79A are already supported in existing spec
· CA_n41A-n95A, CA_n79A-n98A, CA_n98A-n95A: one uplink is transmitted in one cell, can follow CA framework specified by both RAN1 and RAN4 specifications. However, since n41 and n79 have 100MHz large bandwidth, compared to concurrent transmission on n41+n95 or n79A-n98A, 2 layer UL MIMO transmission on n41/n79 can bring more benefits on UL performance. Hence, from practical deployment request perspective, we can save some efforts to consider only CA_n98A-n95A. 
Hence, we proposed UL configurations for CA_SUL_n41A-n98A_SUL_n79A-n95A can be reduced as following table:
	NR CA

configuration
	Uplink CA

configuration

	CA_SUL_n41A-n98A_SUL_n79A-n95A
	SUL_n41A-n98A    

SUL_n79A-n95A
CA_n41A-n95A

CA_n41A-n79A 

CA_n79A-n98A
CA_n98A-n95A


The following figure illustrates how the UL symbols are transmitted in the proposed band combination CA_SUL_n41A-n98A_SUL_n79A-n95A. 
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Figure 1: CA_SUL_n41A-n98A_SUL_n79A-n95A
In addition to the above example band combination, we also propose the following combinations in the new WID on NR CA band combinations with dual SUL bands. Following the above analysis, the UL configurations are reduced to 4 in each band combination.
	NR CA

configuration
	Uplink CA

configuration
	Power Class

	CA_SUL_n41A-n95A_SUL_n79A-n98A
	SUL_n41A-n95A

SUL_n79A-n98A

CA_n41A-n79A

CA_n95A-n98A
	PC3, PC2

	CA_SUL_n41A-n98A_SUL_n79A-n95A
	SUL_n41A-n98A    

SUL_n79A-n95A

CA_n41A-n79A

CA_n95A-n98A
	PC3, PC2

	CA_SUL_n41A-n83A_SUL_n79A-n98A
	SUL_n41A-n83A    

SUL_n79A-n98A

CA_n41A-n79A

CA_n83A-n98A
	PC3, PC2

	CA_SUL_n41A-n83A_SUL_n79A-n95A
	SUL_n41A-n83A    

SUL_n79A-n98A

CA_n41A-n79A

CA_n83A-n95A
	PC3, PC2


2. Conclusions
In this contribution, we presented motivations for supporting NR CA band combinations with dual SUL bands in Rel-18. Supporting NR CA band combinations with dual SUL bands is very important for operators to use the refarming bands to improve UL performance efficiently. A corresponding work item proposal is given in RP-223075. 
