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1 Introduction
For LTE-NR DC/CA representation, some general agreements have been achieved in [1] and the related notations for CA/DC have already been captured in the current RAN4 specifications. Some examples for CA and EN-DC acronym for more complex cases were presented in [2]. In this proposal, we will further discuss the representation of NR CA & EN DC.
2 Discussion
In [2], the acronyms of CA and EN-DC are categorized into intra band contiguous, intra band non-contiguous and inter-band cases. It is summarized as shown in Table 1. However, some acronyms have not been mentioned yet. In this paper, we would like to extend the notation in Table 1 especially for the cases with more than 2CC.
Table 1  NR CA and EN DC Acronyms
	Type
	Example
	Note

	CA
	Intraband contiguous
	CA_nX(D,250) 
	3CC NR CA with maximum 250 MHz aggregated BW, CA_n78(D,250,BCSx) incase other BCS than 0

	
	Intraband non-contiguous example 1
	CA_nX(8xA,100)
	non-contiguous CA with 8 single carrier sub-blocks of 100 MHz BW

	
	Intraband non-contiguous example 2
	CA_nX((2xA,100)-(C,150)-(A,100))
	non-contiguous CA with 4 sub-block. 3 single carrier sub-blocks of 100 MHz BW and one 2CC CA limited to 150 MHz BW

	
	Interband alt 1
	CA_nX(A,50)-nY(A,50) 
	50 MHz maximum BW capability for bands X and Y

	
	Interband alt 2
	CA_nXA-nYA
	full BW support on all bands

	EN-DC
	Intraband contiguous
	DC_(n)X(B,20)
	2 CC EN-DC with maximum 20 MHz aggregated BW

	
	Intraband non-contiguous
	DC_(n)X(2xA)
	non-contiguous EN-DC with 2 sub-blocks

	
	Interband
	DC_XA-nYA
	 


For intra band contiguous EN-DC, the current specification has already introduced the notation of 2CC, e.g. DC_(n)71B as follows,
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_(n)71B
	71
	663 MHz
–
698 MHz
	617 MHz
–
652 MHz
	FDD

	
	n71
	
	
	


For intra band contiguous EN-DC when aggregated with more than 2CC, we propose to use the following notation such as,
DC_(x-nx-x)((A,20)-(B,100)-(A,20)), which means (x-nx-x) is the intra band contiguous EN-DC with 1 CC of maximum 20MHz in Band x, 2CC of maximum 100MHz in Band nx, and 1CC of maximum 20MHz in Band x. We can also denote as DC_(xA-nxB-xA) for simplicity. Alternatively, in addition to DC_(n)xB, for intra band contiguous EN-DC with 2CC, DC_(xA-nxA) can also be denoted.
For intra band non-contiguous EN-DC, in order to differentiate with the contiguous case, the bracket “( )” in the acronym is not suggested to use. Let’s take 3-sub block non-contiguous EN-DC as an example. Suppose the first sub block is single carrier in E-UTRA with maximum 20MHz, the second sub block is a 2-carrier in NR with maximum 100MHz, and the last sub block is again single carrier in E-UTRA with maximum 20MHz. Then we can denote this case as DC_x(A,20)-nx(B,100)-x(A,20), or DC_xA-nxB-xA for simplicity.
For inter band EN-DC, the notation can be reused as in the intra band non-contiguous case. We can differentiate these two cases by different band number. For example, DC_x(A,20)-ny(B,100)-z(A,20) denotes inter band EN-DC with Band x of single carrier in E-UTRA with maximum 20MHz, Band ny of 2-carrier in NR with maximum 100Mhz, and Band z of single carrier in E-UTRA with maximum 20MHz. DC_xA-nyB-zA is for simplicity.
In addition to the above mentioned EN-DC cases, it is noted that some requirements regarding to NR-NR DC support have also been proposed by some operators recently. To meet such requirements, we see that the above notations for EN-DC can also be applied to NR-NR DC cases. The difference between EN-DC and NR-NR DC is that all frequency bands for NR-NR DC come from NR bands with prefix “n”. For example, DC_nx(B, 100)-ny(B, 100).
With regards to NR CA intra band non-contiguous notation, some concerns were raised in the previous RAN4 meeting that for a CA configuration of multiple non-contiguous carriers, such as 8*100MHz non-contiguous carriers for CA_n257A. It would be quite complicated to denote it as CA_n257A-CA_n257A-CA_n257A-CA_n257A-CA_n257A-CA_n257A-CA_n257A-CA_n257A. To simplify the notation, it can be abbreviated as CA_n257(8*A, 100). 
Table 2 summarizes the notations for CA, EN-DC and NR-NR DC with examples.
Table 2  Example notations for NR CA, EN-DC and NR-NR DC
	Representation type
	Example
	Corresponding functionality

	NR CA
	Intra band
	Contiguous
	
	CA_nx(D,250) 
	3CC CA with maximum 250 MHz aggregated BW, CA_n78(D,250,BCSx) in case other BCS than 0.

	
	
	Non-contiguous
	Same block type
	CA_nx(8*A,100)
	Non-contiguous CA with 8 single carrier sub-blocks of 100 MHz BW.

	
	
	
	Different block type
	CA_nx((2*A,100)-(C,150)-(A,100))
	Non-contiguous CA with 4 sub-block. 3 single carrier sub-blocks of 100 MHz BW and one 2CC CA limited to 150 MHz BW.

	
	Inter band
	
	Non-full BW support
	CA_nx(A,50)-ny(A,50) 
	50 MHz maximum BW capability for bands nx and ny.

	
	
	
	Full BW support
	CA_nxA-nyA
	Full BW support on all bands.

	EN-DC
	Intra band
	Contiguous
	2CC
	DC_(n)x(B,20)
	2 CC EN-DC with maximum 20 MHz aggregated BW.

	
	
	
	More than 2CC
	DC_(x-nx-x)((A,20)-(B,100)-(A,20))
	Intra band contiguous EN-DC with 1 CC of maximum 20MHz in Band x, 2CC of maximum 100MHz in Band nx, and 1CC of maximum 20MHz in Band x.

	
	
	Non-contiguous
	2 sub-block with same type
	DC_(n)x(2*A)
	Non-contiguous EN-DC with 2 sub-blocks.

	
	
	
	More than 2 sub-block with different block type
	DC_x(A,20)-nx(B,100)-x(A,20)
	3-sub block non-contiguous EN-DC. The first sub block is single carrier in E-UTRA with maximum 20MHz, the second sub block is a 2-carrier in NR with maximum 100MHz, and the last sub block is again single carrier in E-UTRA with maximum 20MHz.

	
	Inter band
	
	
	DC_xA-nyA
	Inter band EN-DC with 1 CC in E-UTRA band x, and 1CC in NR band ny.

	NR-NR DC
	Intra band
	Contiguous
	
	DC_(nx)((A,100)-(C,200))
	NR-NR intra band contiguous DC with 1CC of maximum 100MHz and 2CC of maximum 200MHz.

	
	
	Non-contiguous
	
	DC_nx(A,100)-nx(C,200)
	NR-NR intra band non-contiguous DC with 1CC of maximum 100MHz and 2CC of maximum 200MHz.

	
	Inter band
	
	
	DC_nxA-nyA
	NR-NR inter band DC with 1CC in band nx and 1CC in band ny.


Proposal 1   Notations for NR CA, EN-DC and NR-NR DC are suggested to introduce as in Table 2.
3 Conclusion

In this paper, we extend the acronyms of NR CA and EN DC proposed in [2]. Based on the discussion, we have the following proposal.
Proposal 1   Notations for NR CA, EN-DC and NR-NR DC are suggested to introduce as in Table 2.
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