3GPP TSG-RAN WG4 (Radio) Meeting #74	R4-150477
Athens, Greece, 9 – 13 February 2015

[bookmark: Source]Agenda Item:	7.23.2
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Source: 	Alcatel-Lucent, AT&T
[bookmark: Title]Title: 	Required BS studies of Harmonics and Intermodulation Products caused by LTE Advanced 4DL/1UL Carrier Aggregation with 3 or 4 bands
[bookmark: DocumentFor]Document for:	Discussion


1.	Introduction
6 WI proposals to support the LTE Advanced (LTE-A) 4DL/1UL Carrier Aggregation (CA) with 3 or 4 bands were approved in RAN#66 [1-6]. One objective of the WIs is to specify the band-combination specific Radio Frequency (RF) requirements for the new inter-band CA scenarios. Base Station (BS) studies required to be performed on the new inter-band CA scenarios are the impacts of harmonics and InterModulation Distortion (IMD) products caused by LTE-A BS supporting 4DL CA configurations to the receiver of own or different BS.
In this contribution, we provide an analysis on the required BS studies of harmonics and IMD products for the 6 WI proposals approved in RAN#66 on LTE-A 4DL/1UL CA with 3 or 4 bands.

2.	Discussion
As we discussed in the past, harmonics and IMD are measured as the ratio in power levels between the distortion signal and the input signal in units of dBc. The magnitudes of the harmonics and IMD depend on the characteristics of the non-linear element, and the magnitude normally decreases as the order of the harmonics and IMD increases. For this reason, lower order harmonics and IMD products are considered the most damaging to wireless systems, while the higher order harmonics and IMD products are generally less damaging. Therefore, we have been focusing our investigation on the 2nd and 3rd order harmonics and IMD products caused by BS transmission of the component carriers (CC) in the CA configurations under study.
Note that there is not any additional 2nd and 3rd order harmonics and IMD products caused by BS transmission of the CC in a 4DL CA configuration when compared to the constituent 3 DL CA configurations, provided that the 4DL CA configuration does not use a larger carrier channel bandwidth or aggregated channel bandwidth in any of the CA bands when compared to the constituent 3 DL CA configurations. Therefore, no additional BS study of 2nd and 3rd harmonics and IMD products will be required for a 4DL CA configuration, if it does not use a larger carrier channel bandwidth or aggregated channel bandwidth in any of the CA bands when compared to the constituent 3 DL CA configurations, and the BS studies of 2nd and 3rd harmonics and IMD products for all the constituent 3 DL CA configurations have been performed.
In the following, we provide an overview on the required BS studies of harmonics and IMD products for the 6 WI proposals approved in RAN#66 on LTE-A 4DL/1UL CA with 3 or 4 bands, considering the BS studies that have been performed for the constituent 3 DL CA configurations.

2.1	Band (2 + 2 + 12 + 30)
The CA scenario is provided in Table 1 below [1]:
Table 1 – Interband 4 Band CA Scenario (single uplink)
	CA Scenario

	DL BAND #1
(carrier BW)
	DL BAND #2
(carrier BW)
	DL BAND #3
(carrier BW)
	DL Band #4
	UL BAND #1
(carrier BW)
	UL BAND #2
(carrier BW)
	UL BAND #3
(carrier BW)
	UL Band #4
(carrier BW)

	2+2+12+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	12
(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20)
	12
 (5,10)
	30
(5,10)



Note: Band 2 is to be considered for contiguous use.

For the constituent 3 DL CA configurations:
1.	Band (2 + 12 + 30) is already specified with the same CC channel bandwidth in each CA band.
2.	Band (2 + 2 + 12) is specified but only for non-contiguous CC in Band 2.
3.	Band (2 + 2 + 30) is not specified.
Therefore, the required BS studies of harmonics and IMD products for this WI are:
1.	Band (2 + 2 + 12) for contiguous CC in Band 2.
2.	Band (2 + 2 + 30) for contiguous CC in Band 2.

2.2	Band (2 + 2 + 5 + 30)
The CA scenario is provided in Table 2 below [2]:
Table 2 – Interband 4 Band CA Scenario (single uplink)
	CA Scenario

	DL BAND #1
(carrier BW)
	DL BAND #2
(carrier BW)
	DL BAND #3
(carrier BW)
	DL Band #4
	UL BAND #1
(carrier BW)
	UL BAND #2
(carrier BW)
	UL BAND #3
(carrier BW)
	UL Band #4
(carrier BW)

	2+2+5+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	5
(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20)
	5
 (5,10)
	30
(5,10)



Note: Band 2 is to be considered for contiguous use.

For the constituent 3 DL CA configurations:
1.	Band (2 + 5 + 30) is already specified with the same CC channel bandwidth in each CA band.
2.	Band (2 + 2 + 5) is specified but only for non-contiguous CC in Band 2.
3.	Band (2 + 2 + 30) is not specified.
Therefore, the required BS studies of harmonics and IMD products for this WI are:
1.	Band (2 + 2 + 5) for contiguous CC in Band 2.
2.	Band (2 + 2 + 30) for contiguous CC in Band 2.

2.3	Band (2 + 2 + 29 + 30)
The CA scenario is provided in Table 3 below [3]:
Table 3 – Interband 4 Band CA Scenario (single uplink)
	CA Scenario

	DL BAND #1
(carrier BW)
	DL BAND #2
(carrier BW)
	DL BAND #3
(carrier BW)
	DL Band #4
	UL BAND #1
(carrier BW)
	UL BAND #2
(carrier BW)
	UL BAND #3
(carrier BW)
	UL Band #4
(carrier BW)

	2+2+29+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	29
(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20and )
	29
N/A
	30
(5,10)



Note: Band 2 is to be considered for contiguous use.

For the constituent 3 DL CA configurations:
1.	Band (2 + 29 + 30) is already specified with the same CC channel bandwidth in each CA band.
2.	Band (2 + 2 + 29) is already specified with the same CC channel bandwidth in each CA band.
3.	Band (2 + 2 + 30) is not specified.
Therefore, the required BS studies of harmonics and IMD products for this WI are:
1.	Band (2 + 2 + 30) for contiguous CC in Band 2.

2.4	Band (2 + 4 + 12 + 30)
The CA scenario is provided in Table 4 below [4]:
Table 4 – Interband 4 Band CA Scenario (single uplink)
	CA Scenario

	DL BAND #1
(Carrier BW)
	DL BAND #2
(Carrier BW)
	DL BAND #3
(Carrier BW))
	DL Band #4
(Carrier BW)
	UL BAND #1
(Carrier BW)
	UL BAND #2
(Carrier BW)
	UL BAND #3
(Carrier BW)
	UL Band #4
(Carrier BW)

	2+4+12+30
	2
(5,10,15,20)
	4
(5,10,15,20)
	12
(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	4
(5,10,15,20)
	12
 (5,10)
	30
(5,10)



For the constituent 3 DL CA configurations:
1.	Band (2 + 4 + 12) is already specified with the same CC channel bandwidth in each CA band.
2.	Band (2 + 12 + 30) is already specified with the same CC channel bandwidth in each CA band.
3.	Band (4 + 12 + 30) is already specified with the same CC channel bandwidth in each CA band.
4.	Band (2 + 4 + 30) is not specified.
Therefore, the required BS studies of harmonics and IMD products for this WI are:
1.	Band (2 + 4 + 30).

2.5	Band (2 + 4 + 5 + 30)
The CA scenario is provided in Table 5 below [5]:
Table 5 – Interband 4 Band CA Scenario (single uplink)
	CA Scenario

	DL BAND #1
(Carrier BW)
	DL BAND #2
(Carrier BW)
	DL BAND #3
(Carrier BW))
	DL Band #4
(Carrier BW)
	UL BAND #1
(Carrier BW)
	UL BAND #2
(Carrier BW)
	UL BAND #3
(Carrier BW)
	UL Band #4
(Carrier BW)

	2+4+5+30
	2
(5,10,15,20)
	4
(5,10,15,20)
	5
(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	4
(5,10,15,20)
	5
 (5,10)
	30
(5,10)



For the constituent 3 DL CA configurations:
1.	Band (2 + 4 + 5) is already specified with the same CC channel bandwidth in each CA band.
2.	Band (2 + 5 + 30) is already specified with the same CC channel bandwidth in each CA band.
3.	Band (4 + 5 + 30) is already specified with the same CC channel bandwidth in each CA band.
4.	Band (2 + 4 + 30) is not specified.
Therefore, the required BS studies of harmonics and IMD products for this WI are:
1.	Band (2 + 4 + 30).

2.6	Band (2 + 4 + 29 + 30)
The CA scenario is provided in Table 6 below [6]:
Table 6 – Interband 4 Band CA Scenario (single uplink)
	CA Scenario

	DL BAND #1
(carrier BW)
	DL BAND #2
(carrier BW)
	DL BAND #3
(carrier BW)
	DL Band #4
	UL BAND #1
(carrier BW)
	UL BAND #2
(carrier BW)
	UL BAND #3
(carrier BW)
	UL Band #4
(carrier BW)

	2+4+29+30
	2
(5,10,15,20)
	4
(5,10,15,20)
	29
(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	4
(5,10,15,20)
	29
N/A
	30
(5,10)



For the constituent 3 DL CA configurations:
1.	Band (2 + 4 + 29) is already specified with the same CC channel bandwidth in each CA band.
2.	Band (2 + 29 + 30) is already specified with the same CC channel bandwidth in each CA band.
3.	Band (4 + 29 + 30) is already specified with the same CC channel bandwidth in each CA band.
4.	Band (2 + 4 + 30) is not specified.
Therefore, the required BS studies of harmonics and IMD products for this WI are:
1.	Band (2 + 4 + 30).

3.	Conclusions
In this contribution, we have provided an overview on the required BS studies of harmonics and IMD products for the 6 WI proposals approved in RAN#66 on LTE-A 4DL/1UL CA with 3 or 4 bands, considering the BS studies that have been performed for the constituent 3 DL CA configurations.
As a summary, the following BS studies of harmonics and IMD products are required to complete the 6 WIs:
1.	Band (2 + 2 + 5) for contiguous CC in Band 2.
2.	Band (2 + 2 + 12) for contiguous CC in Band 2.
3.	Band (2 + 2 + 30) for contiguous CC in Band 2.
4.	Band (2 + 4 + 30).
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