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1.0 Abstract
In order to progress the work for the HPUE we propose to focus on a possible HPUE architecture to specify the RF requirements. A text proposal for Section 6.1 transmitter and Section 7.1 receiver for TR36.837 is provided 
2.0 Introduction 
At RAN#55 the HPUE work item was agreed.  The agreed completion date for the core parts is RAN#58 (December 2012). This document will discuss and provide recommendations for some of the transmitter and receiver characteristics for the LTE HPUE in order to progress the work and meet the RAN time plan. A text proposal for Section 6.1 transmitter and Section 7.1 receiver for TR36.837 is provided 
3.0 Discussion
The LTE specification for HPUE Class 1 (vehicular mobile form factor) is expected to follow the general methodology in 3GPP TS36.101 for a Class 3 (handheld form factor) as closely as possible except where variations are warranted.  

So that we can address these requirements we focus on a possible UE architecture in order to analyse the potential RF requirements. In order to minimize implementation complexity and utilise the Power Class 3 eco-system it is proposed that changes to the baseband IC and RF IC should be minimized and only changes to the discrete RF combining front end elements are considered. This follows the same approach as the single band LTE devices concept that is used to support multi-band operation where the complexity of multi band support is addressed in the RF combining front end. 
[image: image1.emf]RFIC

Rx Proc

Rx

2

path

Tx

1

path

BB filter

TX Proc.

BB filter

BB filter

D/A

A/D

A/D

L

2

LNA

LNA

L

1

Inter-stage 

RF Filter ?

Inter-stage 

RF Filter ?

Inter-stage 

RF Filter ?

Driver 

Baseband 

Duplex RF filter

28 dBmPA

RF combining / handset antenna

Rx

2

Tx/ Rx

1

Tx  / Rx

1

Rx

2

Duplex RF filter

35+dBm PA

High power LNA ?

RF Filter ?

RF Filter ?

RF Filter ?

RF Filter 

Switch

RF combining

vehicle 

antenna

Conceptual 

architecture for 

Handheld form 

factor

Re-use of Power Class 3 baseband and 

RFIC for HPUE (vehicular form factor) 

Baseband 

RFIC

Duplex RF filter Switch


Figure 3-1; B14 RF architecture IC and RF IC for Power Class 1 and 3
The alignment of implementation assumptions for the RF combining front end would be similar to the methodology and components as used for the LTE base station i.e. only the RF overall performance requirements are specified and assumptions for the RF combining elements are vendor specific. 

The reason for this difference is that a conventional miniature Class 3 SAW handset duplexer filter cannot be used for the HPUE as they will not support the higher power rating/linearity or achieve the necessary filter attenuation and isolation between Tx and Rx ports due to the increase in Tx power from +23dBm to [+33] dBm for a class 1 vehicular terminal.  
[image: image2.emf]SAW size ~ 3 x 2.5 x 0.7 mm

Ceramic size ~42mm x 19mm x 10mm


Figure 3-2; Typical B14 duplex filter for Power Class 1 (Ceramic) and Power Class 3 (SAW)
For the transmitter the key parameters which are affected by the increase in transmitter power are the RF spectrum emissions and associated tighter filtering requirements.  To support this level of transmit power [+33dBm] and required linearity, larger (e.g. 42mm x 19mm x 10mm) ceramic or cavity filters will need to be used which have a different level of performance than the typical miniature low power SAW filters used for Power Class 3 terminals. In this case it should also be noted that the normal goals of a class 3 device in terms of size weight and battery are not key driver for vehicular deployment
For the receiver the key parameter that is affected by the increase in Tx power is RFSENS due to the possible increase in Tx noise at the receive frequency due to the higher transmit power. Receiver performance can also be affected due to a higher Tx leakage signal which can impact the blocking performance unless additional TX- Rx filter isolation or high power LNA is provided. It should also be noted that the normal goals of a class 3 device in terms of size, weight and battery are not key driver for vehicular deployment. 
4.0 Conclusion
Currently TR 36.837v.2.0 indicates a number of open issues which are related to the Tx RF requirements, such as output power dynamics, Transmit signal quality, and output RF spectrum emission and transmit intermodulation products.  

In order to address these requirements we propose to focus on a possible UE architecture to consider the potential RF requirements. Based on this example in order to minimize implementation complexity it is recommended that changes to the baseband IC and RF IC should be minimized. 
5.0 Text proposal for TR36.837 section 6 and section 7 
A text proposal is proposed below for subclause 6.1 (Tx General) and subclause 7.1 (Rx General) of TR36.837 
<< Text proposal – Start >>
6
B14 HPUE transmitter characteristics 

6.1
General
The LTE specification for HPUE Class 1 (vehicular mobile form factor) is expected to follow the general methodology in 3GPP TS36.101 for a Class 3 (handheld form factor) as closely as possible except where variations are warranted.  

So that we can address these requirements we focus on a possible UE architecture in order to analyse the potential RF requirements. In order to minimize implementation complexity and utilise the Power Class 3 eco-system it is proposed that changes to the baseband IC and RF IC should be minimized and only changes to the discrete RF combining front end elements are considered. This follows the same approach as the single band LTE devices concept that is used to support multi-band operation where the complexity of multi band support is addressed in the RF combining front end. 
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Figure 6-1; B14 RF architecture IC and RF IC for Power Class 1 and 3

The alignment of implementation assumptions for the RF combining front end would be similar to the methodology and components as used for the LTE base station i.e. only the RF overall performance requirements are specified and assumptions for the RF combining elements are vendor specific. 

The reason for this difference is that a conventional miniature Class 3 SAW handset duplexer filter cannot be used for the HPUE as they will not support the higher power rating/linearity or achieve the necessary filter attenuation and isolation between Tx and Rx ports due to the increase in Tx power from +23dBm to [+33] dBm for a class 1 vehicular terminal.  
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Figure 6-2; Typical B14 duplex filter for Power Class 1 (Ceramic) and Power Class 3 (SAW)
For the transmitter the key parameters which are affected by the increase in transmitter power are the RF spectrum emissions and associated tighter filtering requirements.  To support this level of transmit power [+33dBm] and required linearity, larger (e.g. 42mm x 19mm x 10mm) ceramic or cavity filters will need to be used which have a different level of performance than the typical miniature low power SAW filters used for Power Class 3 terminals. In this case it should also be noted that the normal goals of a class 3 device in terms of size weight and battery are not key driver for vehicular deployment
6.2
Transmit power

<< Text proposal – End >>

<< Text proposal – Start >>
7

B14 HPUE receiver characteristics 

7.1
General
The LTE specification for HPUE Class 1 (vehicular mobile form factor) is expected to follow the general methodology in 3GPP TS36.101 for a Class 3 (handheld form factor) as closely as possible except where variations are warranted.  
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Figure 7-1; B14 RF architecture IC and RF IC for Power Class 1 and 3

The alignment of implementation assumptions for the RF combining front end would be similar to the methodology and components as used for the LTE base station i.e. only the RF overall performance requirements are specified and assumptions for the RF combining elements are vendor specific. 

The reason for this difference is a conventional miniature Class 3 SAW handset duplexer filter cannot be used for the HPUE as they will not support the higher power rating/linearity or achieve the necessary filter attenuation and isolation between Tx and Rx ports due to the increase in Tx power from +23dBm to [+33] dBm for a class 1 vehicular terminal.  
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Figure 7-2; Typical duplex filter for Power Class 1 (Ceramic) and Power Class 3 (SAW)
For the receiver, the key parameter that is affected by the increase in Tx power is RFSENS due to the possible increase in Tx noise at the receive frequency due to the higher transmit power. Receiver performance can also be affected due to a higher Tx leakage signal which can impact the blocking performance unless additional Tx- Rx filter isolation or high power LNA is provided. It should also be noted that the normal goals of a class 3 device, in terms of size, weight and battery, are not key driver for vehicular deployment. 
7.2
Diversity characteristics

7.3
Reference sensitivity power level
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