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1
Introduction

In this contribution we provide a text proposal on the antenna performance and implications on the conductive requirements for the configuration CA_8A-28A that was postponed to Rel-14. We start the cover part by a discussion on a full-band quadplexer supporting the Band (8+28) combination to demonstrate possible filter capability (this discussion is not included in the text proposal). 
2
Filter capability
The main challenge for the band combination is achieving sufficient antenna OTA for support simultaneous operation in both bands. Achieving sufficient conductive performance is less challenging.
B28 has been implemented by using a split-duplexer architecture due to limitation in present filter capability and the emission limit for protecting broadcast below 710 MHz in Japan. However, full-band implementations are actually possible were it not for the emission requirement. Figure 1 shows the passband traces (ambient temperature) for a quadplexer implementation in FBAR technology covering the entire range of both B8 and B28. 
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Figure 1: pass-band response for a Band (8+ 28) quadplexer.
Anticipated IL at ETC (-20 C - +80 C) for B28 TX, B28 RX, B8 TX and B8 RX are 3.4 dB, 3.6 dB, 3.4 dB and 3.5 dB, respectively (obtained by reading 5 MHz outside the passbands). The broadband response is shown in Figure 2
The broadband response is shown in Figure 2.
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Figure 2: pass-band response for a Band (8+ 28) quadplexer.
The problem for a full-band implementation is the emissions requirement below 710 MHz applicable for 5 and 10 MHz carriers above 718 MHz when NS_17 is indicated:
6.6.3.3.10 
Minimum requirement (network signalled value “NS_17”) 

When “NS_17” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.10-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.10-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	5, 10 MHz
	
	

	470 ≤ f ≤ 710
	-26.2
	6 MHz
	1

	NOTE 1:
Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.


No A-MPR is allowed, which means that a dedicated TX filter covering 718-748 MHz is needed for meeting the above emissions requirement. This filter is normally part of a standard split-duplexer implementation of Band 28, but would be needed as an additional component (possibly part of multiplexer covering B28B) if CA_8-28 is supported by a Band (8+28) full-band quadplexer. The latter architecture may be an alternative implementation to the anticipated dual quadplexer arrangement based on B28A and B28B. 
3
Issues related to UE antenna performance for CA_8-28

In [1] issues were raised with the antenna performance achievable for the two constituent bands when these are operated in CA. While it is possible to achieve sufficient performance in the full range 703-960 MHz with a single antenna for single-band operation, but support of CA with adequate performance across this range is challenging from an antenna-design standpoint.
It has been proposed to limit the Pcell operation to Band 8 to facilitate antenna design. However, only conductive requirements are specified in 36.101, and the improvement of these by an introduction of a Pcell restriction is limited if any. Potential OTA requirements for the band combination may be affected by such a restriction, but would nevertheless limit network operation and penalize future antenna designs that could potentially achieve sufficient performance in both bands. At any rate, E-UTRAN could restrict Pcell to B8 were it understood that most UE antenna designs were optimized for B8 operation. It is therefore proposed not to restrict Pcell operation to Band 8
Recognizing the antenna-performance challenges for the CA_8-28 configuration, it may be beneficial not to optimize the conductive requirements ΔTIB,c and ΔRIB,c down to the last 0.1 dB but to give some headroom in the conductive requirements for the antenna designers to achieve sufficient OTA performance. 
4
Proposal

It is proposed that the text proposal below is incorporated in the latest version of 36.714-02-01. The text proposal only covers antenna-related issues and the possible implication on the specification of the conductive requirements.
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TEXT PROPOSAL:

<start of text proposal>
6.x.4
Antenna-related issues for the UE

Issues have been raised with the antenna performance achievable for the two constituent bands when these are operated in CA. While it is possible to achieve sufficient performance in the full range 703-960 MHz with a single antenna for single-band operation, but support of CA with adequate performance across this range is challenging from an antenna-design standpoint.

One way could to limit the Pcell operation to one of the bands at the expense of the antenna performance in other band supporting the Scell; the Pcell would be restricted such that sufficient antenna performance can be achieved in both bands in some designs. However, only conductive requirements are specified in 36.101, and the improvement on these by an introduction of a Pcell restriction is limited if any. Potential OTA requirements for the band combination may be affected by such a restriction, but would nevertheless limit network operation and penalize future antenna designs that could potentially achieve sufficient performance in both bands. At any rate, E-UTRAN could restrict Pcell to e.g. B8 were it understood that most UE antenna designs were optimized for B8 operation. It is therefore proposed not to restrict Pcell operation to any of the constituent bands.
Recognizing the antenna-performance challenges for the CA_8-28 configuration, it may be beneficial not to optimize the conductive requirements ΔTIB,c and ΔRIB,c using the “shared-pain principle” or any other predefined rule, but to give some headroom in the conductive requirements for the antenna designers to achieve sufficient OTA performance. 
6.x.5
∆TIB and ∆RIB values
In deriving the ΔTIB,c and ΔRIB,c  for Band (8 + 28) headroom is given for additional IL needed for optimization of the OTA performance for the band combination in view of the large frequency range needed (703-960 MHz) for supporting the band combination. 
< text to be added >

Table 6.x.5-1: ΔTIB,c for 2DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_8A-28A
	8
	TBD

	
	28
	TBD


Table 6.x.5-2: ΔRIB,c for 2DL aggregation

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

	CA_8A-28A
	8
	TBD

	
	28
	TBD


<end of text proposal>
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