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1. Introduction
In the RAN#98-e meeting, the New WID on NR CA band combination with two SUL cells [1] was approved.
In this contribution, we are going to discuss the notation of the CA band combination with two SUL cells.
2. Discussion
The NR operating bands for SUL are as follows.
Table 1 Operating bands for SUL
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n89
	824 MHz – 849 MHz
	N/A
	SUL

	n95
	2010 MHz – 2025 MHz
	N/A
	SUL

	n98
	1880 MHz – 1920 MHz
	N/A
	SUL


In NR, the simplest SUL band combination includes one NR band and one SUL band in one serving cell, and the notation is SUL_nXA-nYA, where nX is the NR band, and nY is the SUL band. 
Besides, SUL band combinations with intra-band non-contiguous and contiguous CA are also supported, and the notation is SUL_nX(2A)-nYA and SUL_nXC-nYA, separately. 
Similarly, SUL band combination with inter-band CA illustrated as CA_nZA_SUL_nXA-nYA, where nX and nZ are NR bands, and nY is SUL band. In the case of intra-band and inter-band CA with SUL band specified in Rel-16/17, only one SUL band is supported, one cell with SUL band, and the other cell without SUL band.
Observation 1: In the notation of SUL band combinations with inter-band CA, CA_nZA_SUL_nXA-nYA, NR band nZ and SUL band nY belong to separate cells.   
Observation 2: In the notations of SUL band combinations with intra-band CA, SUL_nXC-nYA, and, inter-band CA, CA_nZA_SUL_nXA-nYA, NR band nX and SUL band nY belong to one cell .   
It is beneficial for operators to utilize more SUL bands that are not with very large spectrum and deployed previously in 4G and 3G, to satisfy the UL usage demand in 5G, i.e. NR CA configurations with two SUL band combinations. In such CA configuration, each of the cells comprises one NR band and one SUL band, rather than two SUL band and one NR band in one cell. Thus 
Observation 3: In NR CA configuration with two SUL cells, each of the cells comprises one NR band and one SUL band, rather than two SUL band and one NR band in one cell.
For an inter-band CA BC with two SUL cells of SUL_n41A-n95A and SUL_n79A-n98A, one cell comprises NR band n41 and SUL band n95, and the other cell comprises NR band n79 and SUL band n98. The notation of CA_SUL_n41A-n95A_SUL_n79A-n98A illustrates the carrier aggregation relationship of the two cells with separate SUL bands. In other words, the notation of CA_n79A_SUL_n41A-n95A-n98A is unwanted, because one cell includes only one SUL band.
Observation 4: The notation of CA_n79A_SUL_n41A-n95A-n98A is unwanted for the CA BC with two SUL cells of SUL_n41A-n95A and SUL_n79A-n98A because one cell includes only one SUL band.
As for the notation for CA BC with two SUL cells of SUL_n78A-n80A and SUL_n78A-n84A, considering the spectrum deployment of operators, it is possible that the n78A in the two SUL cells are contiguous with 100MHz + 60MHz, resulting in contiguous CA with two SUL cells. According to the analysis above, the notation of CA_SUL_n78C-n80A-n84A could be interpreted as the two SUL bands of n80 and n84A in one cell. Thus, the typical illustration for contiguous CA n78C cannot be in the notation for intra-band CA BC with SUL_n78A-n80A and SUL_n78A-n84A. The deployment of band n78 contiguous uplink spectrum can be reflected in uplink CA configuration for CA_SUL_n78A-n81A_SUL_n78A-n84A, as shown in Table 2 according to operators’ request. 
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	NR CA configuration
	Uplink CA configuration or SUL configuration

	CA_SUL_n78A-n81A_SUL_n78A-n84A
	SUL_n78A-n81A
SUL_n78A-n84A
CA_n78C

	
	SUL_n78A-n81A
SUL_n78A-n84A
CA_n78(2A)

	CA_SUL_n78A-n80A_SUL_n78A-n84A
	SUL_n78A-n80A   
SUL_n78A-n84A
CA_n78C

	
	SUL_n78A-n80A   
SUL_n78A-n84A
CA_n78(2A)



As an alternative notation to CA_SUL_n78A-nXA_SUL_n78A-nYA, the contiguity of n78 can be reflected in the NR CA configuration column. Considering the duplex mode of TDD for band n78, the contiguity of two carriers in uplink and downlink are same.
Table 3 NR inter-band CA with two SUL
	NR CA configuration
	Uplink CA configuration or SUL configuration

	CA_C_SUL_n78A-n81A_SUL_n78A-n84A
	SUL_n78A-n81A
SUL_n78A-n84A
CA_n78C

	CA_NC_SUL_n78A-n81A_SUL_n78A-n84A
	SUL_n78A-n81A
SUL_n78A-n84A
CA_n78(2A)

	CA_ C_SUL_n78A-n80A_SUL_n78A-n84A
	SUL_n78A-n80A   
SUL_n78A-n84A
CA_n78C

	CA_NC_SUL_n78A-n80A_SUL_n78A-n84A
	SUL_n78A-n80A   
SUL_n78A-n84A
CA_n78(2A)



Proposal: For the notation on the CA BC with two SUL cells of SUL_n78A-nXA and SUL_n78A-nYA 
Alt.1: The notation is CA_SUL_n78A_n80A _SUL_n78A-n84A and the contiguity of n78 spectrum in the two SUL cells is reflected in uplink CA configuration with CA_n78C to satisfy the deployment of the band.
Alt.2: The contiguity of n78 is reflected in the NR CA configuration column as CA_C_SUL_n78A-nXA_SUL_n78A-nYA and CA_NC_SUL_n78A-nXA_SUL_n78A-nYA.
3. Conclusions
In this contribution, we focus on the notation and uplink configuration of the CA band combination with two SUL cells, with the following observations and proposal:
Observation 1: In the notation of SUL band combinations with inter-band CA, CA_nZA_SUL_nXA-nYA, NR band nZ and SUL band nY belong to separate cells.   
Observation 2: In the notations of SUL band combinations with intra-band CA, SUL_nXC-nYA, and, inter-band CA, CA_nZA_SUL_nXA-nYA, NR band nX and SUL band nY belong to one cell .  
Observation 3: In NR CA configuration with two SUL cells, each of the cells comprises one NR band and one SUL band, rather than two SUL band and one NR band in one cell.
Observation 4: The notation of CA_n79A_SUL_n41A-n95A-n98A is unwanted for the CA BC with two SUL cells of SUL_n41A-n95A and SUL_n79A-n98A because one cell includes only one SUL band.
Proposal: For the notation on the CA BC with two SUL cells of SUL_n78A-nXA and SUL_n78A-nYA 
Alt.1: The notation is CA_SUL_n78A_n80A _SUL_n78A-n84A and the contiguity of n78 spectrum in the two SUL cells is reflected in uplink CA configuration with CA_n78C to satisfy the deployment of the band.
Alt.2: The contiguity of n78 is reflected in the DL CA configuration as CA_C_SUL_n78A-nXA_SUL_n78A-nYA and CA_NC_SUL_n78A-nXA_SUL_n78A-nYA .
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