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1. Introduction
This contribution presents the information received on the additional losses that a device supporting carrier aggregation of Band 8 and Band 20 may incur. It also proposes the corresponding relaxations.
The information has been gathered from a number of sources to have a good representation of the different designs and related aspects like cost/size/performance.

2. Discussion
For a device to support carrier aggregation of Band 8 and Band 20, a new RF device needs to be incorporated in order to allow for simultaneous operation for a single antenna device. In particular for this band combination it is reported that a diplexer design is not enough to separate the two bands and filters need to be used in form of a quadplexer design incorporating likely SAW/BAW/FBAR filters so that the antenna is shared and the RF separation between paths is maintained.
The likely implementation is presented in Figure 1.
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Figure 1. Simplified representation of the implementation of CA of Band 8 and Band 20 for 1UL.
As this is A3 configuration it is not required to take into account additional filtering considerations to minimize IMD as they are not causing any issue.
 From investigation with different filter vendors and UE manufacturers status of the art has been provided making focus on the understanding on new burdens that this design implies to current UE design which was not designed to support CA.

The following table captures the additional insertion losses that the new design may need to support in relative comparison to the design of a Release 8 device supporting each bands in single mode case.

Proposed values are already accounting for ETC if not mentioned otherwise, since the additional losses are based on current duplexer data in the design which already accounts for ETC.

Table 1. Insertion losses for a quadplexer design for Band 8 and Band 20.

	E-UTRA bands
	IL (dB) Vendor 1
	IL (dB) Vendor 2
	IL (dB) Vendor 3
	
[image: image2.wmf]IL

 (dB)

	8
	0.2/0.3
	[0.8]
	[0.5]-[1.0]
	[0.5/0.53]-> [0.7]

	20
	0.2/0.3
	[0.8]
	[0.5]-[1.0]
	[0.5/0.53]-> [0.7]


Note1: values in brackets mean that they need to be confirmed and ETC conditions checked.

Note2: Tx and Rx paths show similar reported attenuation.

Given the nature of these bands to serve as coverage bands, and considering the time scales for deployment of this carrier combination, it is deemed important to progress the specification of this band combination based on the above values. In light to the above values and that the complexity of the implementation of this band combination is similar to A1 combination; the following values are proposed to be agreed in RAN4:
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_8A-20A
	8
	0.3

	
	20
	0.3


	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_8A-20A
	8
	0

	
	20
	0


The relaxations are similar to A1 configurations for the case of 1UL (no aggregation in UL).

It is assumed that the above relaxations apply when Band 8 and Band 20 are aggregated in the device, while additional relaxations due to the implementation of several band combinations and/or when this band combination is shared across other band combinations is FFS.

3. Conclusions

Insertion losses and relaxations are agreed above are adopted.
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