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1.
Introduction

This document is related to the RAN4 aspects of the study item “Further advancements for E-UTRA”. The purpose of this document is to gather the key RAN4 aspects related to UE in terms of RF aspects  

This document focuses on the following issues; 
· Support of wider bandwidths

· Support of carrier aggregation for both contiguous and non contiguous component carrier

In this document, only a very preliminary analysis is provided to suggest areas of RAN4 focus. It is expected the main area from a RAN4 perspective would be support of wider or Very Large (VF) bandwidths and other enhanced features  

Annex A provides a text proposal for the UE TR proposal in R4-  

2.
RX
characteristic  
In this section we have deliberately chosen to align with the UE specification TS36.101 since the impact of Very Large bandwidths would have an impact in many areas of the Tx / Rx characteristics.  
A terminal may simultaneously receive one or multiple component carriers depending on its capabilities: We propose to analyse 3 generic aggregation scenarios;
· Intra band contiguous component carrier (CC) aggregation

· Intra band non - contiguous component carrier (CC) aggregation

· Inter band contiguous component carrier (CC) aggregation

Table 2-1 illustrates various Rx architectures options for the three scenarios

	Rx Characteristics

	Option 
	 Description (Rx architecture)
	Intra Band aggregation 
	Inter Band aggregation

	
	
	 Contiguous (CC) 
	Non contiguous (CC) 
	Non contiguous (CC) 

	A
	Single (RF + FFT + baseband) with BW>20MHz
	Yes
	 
	 

	B
	Multiple (RF + FFT + baseband) with BW≤20MHz
	Yes
	Yes
	Yes


Table 2-1: Possible UE Architecture for the three aggregation scenarios

Option A
· UE may adopt a single wideband-capable (i.e., >20MHz) RF front end (i.e., mixer, AGC, ADC) and a single FFT, or alternatively multiple “legacy” RF front ends (<=20MHz) and FFT engines. The choice between single or multiple transceivers comes down to the comparison of power consumption, cost, size, and flexibility to support other aggregation types.
Option B
-
In this case, using a single wideband-capable RF front end is undesirable in the case of Intra band non contiguous CC due to the unknown nature of the signal on the “unusable” portion of the band. In the case non adjacent Inter separate RF front end are necessary 

2.1
General
In order to define the consider the applicable Tx characteristic a number of working assumptions will be needed to ensure the feature is applicable in terms of UE implementation. Current REL8 working assumption has assumed some constraints due to complexity and battery saving 
LTE-A extends the evolution of REL8 features to high data rates and multi-antenna solutions. In order not to constrain the deployment of these advanced features it is proposed that a new class of terminal could be considered as baseline where the PA desense coupling and antenna isolation are less of a challenge than a handset form factor for multi-TX antenna solutions.  
One new form factor that could be consider is Customer Premise Equipment (CPE) which would have the ability to initial these new features such as 2 Tx  antenna port and 4 Rx antenna port as a baseline work assumption in order to address the Tx characteristics.  
2.2 Receiver Sensitivity 
The current reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel
For LTE-A

· Should this be applicable to all ports

· Sensitivity defined per single CC or multiple CC. 
2.3 MSD (Maximum sensitivity reduction) 
For LTE-A

-
For intra and inter CC operation. 
-
TX should be single RB, full allocation (single or multiple CC)?
2.4
Selectivity
ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
For LTE-A
-
Based on single and/or multiple CC channel bandwidths 
-
Need to define power allocation and distribution for RB single and/or multiple CC

Channel bandwidths due to UE Rx operating point (AGC) 
2.5 Blocking performance
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. 
· In-band blocking

· Out of -band blocking
· Narrow band blocking

For LTE-A
· Based on single and/or multiple CC channel bandwidths
·  Power allocation for RB single and/or multiple CC channel bandwidths 
· Per Rx antenna ports or across all antenna ports
· Need to define power allocation and distribution for RB single and/or multiple CC Channel bandwidths due to UE Rx operating point (AGC) 
2.6 Spurious response

Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit is not met.
2.7 Intermodulation performance
Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.

For LTE-A
· Based on single and/or multiple CC channel bandwidths
·  Power allocation for RB single and/or multiple CC channel bandwidths 
· Per Rx antenna ports or across all antenna ports
2.8
Spurious emission 
The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.

2.9
Summary 

This document is related to the RAN4 aspects of the study item “Further advancements for E-UTRA”. The purpose of this document is to gather the key RAN4 aspects related to UE in terms of RF aspects  

In this document, only a very preliminary analysis is provided to suggest areas of RAN4 focus. It is suggested that some of the issue could be included in RAN4 LTE –A TR . 













