3GPP TSG-RAN WG4 Meeting #92                                       R4-1909359                            
Ljubljana, SI, 26th– 30th Aug, 2019
Source:
ZTE Corporation

Title:
Clarification on intra-band non-contiguous EN-DC notation
Agenda Item:
7.5.2
Document for:
Approval
1
Introduction

In RAN4#91 meeting, a discussion on intra-band non-contiguous EN-DC notation was raised and no agreement has been achieved [1, 2]. Different scenarios in which the spectrum is contiguous but the NR/LTE carriers are separated by the LTE/NR carriers respectively have been proposed in [1]. In [2], it discussed how to define an EN-DC intra-band combination which contains NR intra-band non-contiguous CA. In this paper, we further discuss the issue of intra-band non-contiguous EN-DC notation.
2 Discussion
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As pointed in [2], the following band combinations in the table below were captured in [3], which contains NR intra-band non-contiguous part in EN-DC intra-band combination.

	DC_(n)41A2A
	DC_(n)41AA
	Rel-15
	Liu, Liehai, Huawei
	liuliehai@huawei.com
	Hisilicon, CATT, CMCC
	Ongoing
	1B_DL_n41(2A)_UL_n41A

1B_DL_41A_n41A_UL_41A_n41A

	DC_(n)41C2A
	DC_(n)41AA
	Rel-15
	Liu, Liehai, Huawei
	liuliehai@huawei.com
	Hisilicon, CATT, CMCC
	Ongoing
	1B_DL_n41(2A)_UL_n41A

1B_DL_41C_n41A_UL_41A_n41A

	DC_(n)41D2A
	DC_(n)41AA
	Rel-15
	Liu, Liehai, Huawei
	liuliehai@huawei.com
	Hisilicon, CATT, CMCC
	Ongoing
	1B_DL_n41(2A)_UL_n41A

1B_DL_41D_n41A_UL_41A_n41A


Fig.1  Intra-band EN-DC with non-contiguous NR part
Intra-band contiguous EN-DC configurations are defined using intra-band contiguous EN-DC bandwidth class notation where the first EN-DC bandwidth class letter indicates the number of contiguous E-UTRA carriers and the second EN-DC bandwidth class letter indicates the number of contiguous NR carriers. Applicable contiguous intra-band EN-DC bandwidth classes are listed in Table 5.3.B-1 of TS 38.101-3.
Table 5.3.B-1: Intra-band contiguous EN-DC bandwidth classes
	Intra-band contiguous EN-DC bandwidth class
	Number of
contiguous CC

	
	E-UTRA
	NR

	AA
	1
	1

	CA
	2
	1

	DA
	3
	1


For intra-band non-contiguous CA configuration, it is noted that NR CA configurations with single bandwidth classes can be represented by a “repetition number” + “BW class”, e.g. CA_n260(4A).
Let’s take (1 LTE CC and 2 NR CCs) as an example to illustrate intra-band non-contiguous CA. In [3], the notation is DC_(n)xA2A, in which (n)x denotes intra-band contiguous part with E-UTRA band x and NR band nx, and EN-DC bandwidth class A2A means the single carrier for E-UTRA (former ‘A’) and the two non-contiguous carriers for NR (latter ‘2A’). In [2], it is suggested that the notation for EN-DC intra-band combinations containing NR intra-band non-contiguous CA should use parenthesis to refer to the NR intra-band non-contiguous CA, i.e., in this case the notation is DC_(n)xA(2A). Both notations in [2] and [3] do not differentiate the scenarios shown in Fig.1.
Another notation to differentiate the scenarios shown in Fig. 1 can be as below.
· (n)xMN denotes EN-DC of “E-UTRA band x with BW class M” + “NR band nx with BW class N”.
· ((n))xMN denotes EN-DC of “NR band nx with BW class M” + “E-UTRA band x with BW class N”.
· Using “_” to separate EN-DC intra-band contiguous part and non-contiguous part with two parts in order.
· The above rules apply only to the cases of EN-DC intra-band combination which contains NR intra-band non-contiguous CA.
With the rules, we have the following notations as for examples for the scenarios in Fig.1.

(a)  DC_((n))xAA_nxA

(b)  DC_(n)xAA_nxA

(c)  DC_nxA_((n))xAA
(d)  DC_nxA_(n)xAA

Based on the above discussion, we have the following observation of 3 notations for EN-DC intra-band combinations containing NR intra-band non-contiguous CA.
Observation 1:
There are 3 notations for EN-DC intra-band combinations containing NR intra-band non-contiguous.
· Notation-1: Shown as in current EN-DC WID [3] with the format of DC_(n)xA2A as an example, in which (n)x denotes intra-band contiguous part with E-UTRA band x and NR band nx, and EN-DC bandwidth class A2A means the single carrier for E-UTRA (former ‘A’) and the two non-contiguous carriers for NR (latter ‘2A’).
· Notation-2: Shown as in [2] with the format of DC_(n)xA(2A) as an example, in which a parenthesis is suggested to refer to the NR intra-band non-contiguous CA part.
· Notation-3: To differentiate the scenarios as shown in Fig. 1, use the following rules.
· (n)xMN denotes EN-DC of “E-UTRA band x with BW class M” + “NR band nx with BW class N”.

· ((n))xMN denotes EN-DC of “NR band nx with BW class M” + “E-UTRA band x with BW class N”.

· Using “_” to separate EN-DC intra-band contiguous part and non-contiguous part with two parts in order.

· The above rules apply only to the cases of EN-DC intra-band combination which contains NR intra-band non-contiguous CA.

Regarding to Notation-3, although the MPR for the four scenarios of EN-DC shown in Fig.1 may be different, however considering that the MPR for intra-band EN-DC is defined by whether it supports dynamic power sharing or not, if we define the four scenarios separately, it will be very complicated for intra-band EN-DC. Furthermore, if we differentiate four scenarios when at the stage of EN-DC combination request, it will also affect the flexibility of the operator’s deployment. If more carriers or more complicated cases are considered in the future, the situation may become even more complicated. Base on the discussion, we have the following proposal.
Proposal 1:
The notation for EN-DC intra-band combinations containing NR intra-band non-contiguous CA should use the above ‘Notation-2’, i.e. a parenthesis is suggested to refer to the NR intra-band non-contiguous CA part, such as DC_(n)xA(2A).
3
Conclusion

In this contribution, the notation of intra-band non-contiguous EN-DC is discussed. We have the following observation and proposal.

Observation 1:
There are 3 notations for EN-DC intra-band combinations containing NR intra-band non-contiguous.
· Notation-1: Shown as in current EN-DC WID [3] with the format of DC_(n)xA2A as an example, in which (n)x denotes intra-band contiguous part with E-UTRA band x and NR band nx, and EN-DC bandwidth class A2A means the single carrier for E-UTRA (former ‘A’) and the two non-contiguous carriers for NR (latter ‘2A’).
· Notation-2: Shown as in [2] with the format of DC_(n)xA(2A) as an example, in which a parenthesis is suggested to refer to the NR intra-band non-contiguous CA part.
· Notation-3: To differentiate the scenarios shown in Fig. 1, use the following rules.
· (n)xMN denotes EN-DC of “E-UTRA band x with BW class M” + “NR band nx with BW class N”.

· ((n))xMN denotes EN-DC of “NR band nx with BW class M” + “E-UTRA band x with BW class N”.

· Using “_” to separate EN-DC intra-band contiguous part and non-contiguous part with two parts in order.

· The above rules apply only to the cases of EN-DC intra-band combination which contains NR intra-band non-contiguous CA.

Proposal 1:
The notation for EN-DC intra-band combinations containing NR intra-band non-contiguous CA should use the above ‘Notation-2’, i.e. a parenthesis is suggested to refer to the NR intra-band non-contiguous CA part, such as DC_(n)xA(2A).
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