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Introduction

This contribution is concerned with the format into which minimum antenna performance requirements could be introduced in the UE specification TS25.101. 
A general method for measuring antenna efficiency and appropriate performance metrics have been devised by COST 273 (commissioned by RAN4), and are captured in a TR (the latest version in [1]). The next step for RAN4 is to decide on how the performance metrics should be introduced in the abovementioned specification. The proposed metrics are the Total Radiated Power (TRP) and Mean Effective Gain (MEG) on the transmitter side, and their counterparts for the receiving end. Agreed values of all these are still TBD. 
A phased approach is suggested wherein the TRP (transmitter) and TRS (receiver) requirements are introduced first. The format of the requirements could be very similar to those of the maximum output power and the sensitivity requirements, respectively.    
Introducing antenna requirements: TRP and TRS as the first step
There are still open issues about the MEG metric so it is proposed to introduce the TRP and TRS (Total Radiated Sensitivity) first. These two latter parameters can then be replaced by MEG on the transmitter and receiver sides, respectively. Note that the measurement method would be the same, MEG values are obtained by post-processing TRP measurement values. 

The TRP value is the average of the UE radiated power taken over the complete sphere. Requirements can be specified both for the free-space case and with UE positioned in a talk position with respect to a measurement phantom. Hence one may assess the amount of radiated power in the presence of a user taking into account mismatch and antenna losses.   
The TRP should be specified much like the maximum radiated power in Section 6.2 of 25.101, with requirements for different Power Classes and operating bands. A proposed format is shown in the last section below, which is based on an excerpt from TS 25.101 v 6.8.0. The TRS requirement is introduced much like the sensitivity requirements (Section 7.3 of 25.101). 
Note that we do not explicitly put any requirements on the antenna efficiency, which would also include a characterisation of the power at the antenna port and hence increase the measurement uncertainty (the efficiency a quotient of two measured values).  
MEG concepts later on

From an operator and a system perspective, it would be desirable to replace the TRP and TRS parameters with the MEG related counterparts MERP (Mean Effective Radiated Power) and MERS (Sensitivity). 

The MEG efficiency measure does also account for a typical propagation channel, both the power angular distribution (PAD) of the incident waves and the polarization (the cross-polarisation ratio XPR of the channel).  However, agreement on the PAD and XPR functions has not yet been reached within the COST273 community. A number of PAD options with corresponding XPR functions are discussed in the TR [1].    
TRP and TRS in 25.101

A proposed format for introducing TRP and TRS is shown below. The tolerance for the TRP is also included; as a first stab the tolerance for the maximum output power has been retained. 
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6.1
General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. Transmitter characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore also included. [It is recognised that different requirements and test methods are likely to be required for the different types of UE.] 
6.2
Transmit power

6.2.1
UE maximum output power

The following Power Classes define the nominal maximum output power. The nominal power defined is the broadband transmit power of the UE, i.e. the power in a bandwidth of at least (1+α) times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot.

Table 6.1: UE Power Classes

	Operating Band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 4

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	+33
	+1/-3
	+27
	+1/-3
	+24
	+1/-3
	+21
	+2/-2

	Band II
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band III
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band IV
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band V
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band VI
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2


NOTE:
The tolerance allowed for the nominal maximum output power applies even for the multi-code DPDCH transmission mode.
6.2.2 UE transmitted radiated power (speech mode)
Minimum requirements on the transmitted radiated power (TRP) for the power classes defined in Table 6.1 are specified in Table 6.X. The power defined is the broadband transmit power of the UE, i.e. the power in a bandwidth of at least (1+α) times the chip rate of the radio access mode.   
Table 6.X: UE Transmitted Radiated Power

	Operating Band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 4

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	TBD
	+1/-3
	TBD
	+1/-3
	TBD
	+1/-3
	TBD
	+2/-2

	Band II
	-
	-
	-
	-
	TBD
	+1/-3
	TBD
	+2/-2

	Band III
	-
	-
	-
	-
	TBD
	+1/-3
	TBD
	+2/-2

	Band IV
	-
	-
	-
	-
	TBD
	+1/-3
	TBD
	+2/-2

	Band V
	-
	-
	-
	-
	TBD
	+1/-3
	TBD
	+2/-2

	Band VI
	-
	-
	-
	-
	TBD
	+1/-3
	TBD
	+2/-2


---------------------------------------------------------------------------------------------------------------------------------------------
7.3
Reference sensitivity level

The reference sensitivity level <REFSENS> is the minimum mean power received at the UEantenna port at which the Bit Error Ratio (BER) shall not exceed a specific value. The antenna performance requirement <TRS> is the minimum total radiated sensitivity referred to the UE antenna port at which the BER shall not exceed a specific value.
7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.2.

Table 7.2: Test parameters for reference sensitivity

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	I, VI
	dBm/3.84 MHz
	-117
	-106.7

	II
	dBm/3.84 MHz
	-115
	-104.7

	III
	dBm/3.84 MHz
	-114
	-103.7

	IV
	dBm/3.84 MHz
	-117
	-106.7

	V
	dBm/3.84 MHz
	-115
	-104.7

	NOTE 1.
For Power class 3 this shall be at the maximum output power

NOTE 2.
For Power class 4 this shall be at the maximum output power


.

7.3.2
Minimum requirement on the total radiated sensitivity (speech mode)
The BER shall not exceed TBD for the parameters specified in Table 7.X. The methods used to arrive at these results can be optimized for measurement time by using a channel other than the 12.2 kbps DL reference channel.
Table 7.X: Test parameters for total radiated sensitivity
	Operating Band
	Unit
	DPCH_Ec <TRS> 
	<REFÎor>

	I, VI
	dBm/3.84 MHz
	TBD
	TBD

	II
	dBm/3.84 MHz
	TBD
	TBD

	III
	dBm/3.84 MHz
	TBD
	TBD

	IV
	dBm/3.84 MHz
	TBD
	TBD

	V
	dBm/3.84 MHz
	TBD
	TBD

	NOTE 1.
For Power class 3 this shall be at the maximum output power

NOTE 2.
For Power class 4 this shall be at the maximum output power


