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1 
Introduction
The attached document contains proposed text for [1] TS36.101 (UE Radio transmission and reception template) for section 8 (Performance requirements) and Annex (A-F)
2 
Proposal
For section 8 and section Annex it is proposed to re-use text in TR36.803 v0.5.0 {2} with editorial changes to ensure consistency and alignment with other sections 
3 
Conclusion
It is proposed the text proposed in this document can be used for the TS


Reference
[1]  
R4-071603; TS36.101 (UE Radio transmission and reception) template, Motorola
[2] 

R4-071515; TR36.803v0.5.0

----------------    Start of Text proposal     ----------------------------

8
Performance requirement

8.1
General

<Text will be added>

8.1.1
Dual-antenna receiver capability
The requirements are based on UE(s) which utilise dual-antenna receiver. 

8.1.1.2
Antenna correlation and gain imbalance
Dual-antenna receiver would provide lower performance gain at lower frequency (e.g. less than 1 GHz) than at higher frequency, due to the increase in antenna correlation and gain imbalance at lower frequency This need to be accounted in terms of performance requirements 

8.1.1.3
Simultaneous unicast and MBMS operations
Simultaneous support of 2Rx unicast + 2Rx dedicated carrier MBMS would not be desirable from the terminal implementation perspective [R4-0706610]. One solution is that UE demodulation performance requirements could be developed based on 2Rx assumption separately for unicast and MBMS, and additional performance requirements for simultaneous unicast and MBMS operations would be developed assuming 1 Rx unicast + 1 Rx MBMS reception. Another is time-multiplexing solution. However, the final solution would be FFS.
8.1.1.4
Dual-antenna receiver capability in idle mode
Dual-antenna operation in idle mode would impact the UE battery life, while it could reduce the overhead of the common channels, such as P-BCH, D-BCH, PICHand PCH. The UE requirements in idle mode will be developed based on the assumptions listed below 

Table 8.1.1.4-1 Assumptions for developing UE requirements in idle mode

	Event
	Dual-antenna baseline receiver assumption

	P-BCH reception
	Mandatory

	D-BCH reception
	Mandatory

	PICH and PCH reception
	Mandatory

	Measurements for Cell re-selection
	[tbd] 


Annex A (normative): 
Measurement channels 
A.1
General

<Text will be added>
A.2
UL reference measurement channels

<Text will be added>
A.3
DL reference measurement channels

<Text will be added>
Annex B (normative): 
Propagation conditions

B.1
General

<Text will be added>
B.2
Propagation channels
<Text will be added>
B.2.1
Static propagation condition

<Text will be added>
B.2.2
Multi-path fading propagation conditions

The multipath propagation conditions consist of several parts:

· A delay profile in the form of a “tapped delay-line”, characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.

· A Doppler spectrum, characterized by a spectrum shape and a maximum Doppler frequency that is determined from the mobile speed

· A set of correlation matrices defining the correlation between the UE and BS antennas in case of multi-antenna systems.

In this section, a limited set of conditions is defined for each of the parts listed above. Channel models used in performance evaluation are then formed by combining delay profile with a Doppler spectrum, with the addition of correlation properties in case of a multi-antenna scenario.
B.2.2.1
Delay profiles

The following tables define the path delay profiles for the performance requirement 

Table B.2.2.1-1 Extended Pedestrian A model (EPA)
	Excess tap delay [ns]
	Relative power 
[dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	[0
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8


Table B.2.2.1-2 Extended Vehicular A model (EVA)
	Excess tap delay [ns]
	Relative power [dB]

	[0
	0.0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9


Table B.2.2.1-3 Extended Typical Urban model (ETU)
	Excess tap delay [ns]
	Relative power [dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.0

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0


B.2.2.2
Doppler spectrum

The Doppler spectrum is modelled using the well known Clarke or Classical Doppler spectrum [23]. This is the same as the one used for the UTRA performance requirements:
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where 
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where 
[image: image5.wmf]v

 is the speed of the mobile,
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f

 is the carrier frequency and 
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 is the speed of light.

Figure B.2.2.2-1 The Clarke or Classical Doppler spectrum as a function of normalised Doppler frequency.
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The UE speed that the Doppler frequencies will correspond to will vary between the operating bands, where the carrier frequencies at the centre of each uplink and downlink band are used to derive the corresponding UE speeds.

< Text to be added to define the Doppler frequencies used in the performance requirements>

B.2.2.3
Multi-Antenna channel models

< Text to be proposed>

B.2.2.3.1 Correlation Matrix Definitions

The correlation matrices for high correlation for 1x2 and 2x2 respectively are:
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The correlation matrices for medium correlation for 1x2 and 2x2 respectively are:


[image: image11.wmf][

]

[

]

[

]

[

]

÷

÷

ø

ö

ç

ç

è

æ

=

1

5

.

0

5

.

0

1

medium

R



[image: image12.wmf][

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

-

-

=

1

0

7264

.

0

0

0

1

0

7264

.

0

7264

.

0

0

1

0

0

7264

.

0

0

1

medium

R

                                                    

The correlation matrices for low correlation are (no correlation) for 1x2 and 2x2 respectively are:
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B.2.2.3.3 Correlation Matrix Application

<Text to be proposed >

B.2.2.4
Combinations of channel model parameters

Table B.2.2.4-1 defines the set of baseline combinations of channel model parameters 

Table B.2.2.4-1 Combinations of channel model parameters
	Delay spread
	Doppler frequency
	Model
	Comment

	[Low]
	[Low]
	[EPA 5Hz]
	[Low delay spread model representing small cell and indoor cases.]

	[Medium]
	[Low]
	[EVA 5Hz]
	

	[Medium]
	[Medium]
	[EVA 70Hz]
	

	[High]
	[Medium]
	[ETU 70Hz]
	[Represents high delay spread environments, with a delay span of the same order as the cyclic prefix.]

	TBD
	[High]
	TBD
	[A high speed channel model is for further study.]


Annex C (normative): 
Downlink Physical Channels
C.1
General

<Text will be added>

C.2
Set-up
<Text will be added>

C.3
Connection 
<Text will be added>

Annex D (normative): 
Characteristics of the interfering signal

D.1
General

When the channel band width is wider or equal to 5MHz, a 5MHz full band width E-UTRA down link signal and CW signal are used as interfering signals when RF performance requirements for E-UTEA UE receiver are defined. For channels narrower than 5MHz, the band width of interferer should be equal to band width of the received signal.
D.2
Interference signals
Table D.2.1 describes the modulated interferers

Table D.2-1: Description of modulated E-UTRA interferer
	
	Channel bandwidth  

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	RB
	6
	7
	15
	-16
	25
	50
	75
	100

	BWInterferer  
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	5 MHz
	5 MHz
	5 MHz


Annex E (informative): 
EARFCN numbers

E.1
General

<Text will be added>
E.2
List of EARFCN 
Annex F (normative): 
Environmental conditions

F.1
General
This normative annex specifies the environmental requirements of the UE. Within these limits the requirements of the present documents shall be fulfilled.
F.2
Environmental

The requirements in this clause apply to all types of UE(s).

F.2.1
Temperature

The UE shall fulfil all the requirements in the full temperature range of:

Table F.2.1-1

	+15(C to +35(C
	for normal conditions (with relative humidity of 25 % to 75 %)

	-10(C to +55(C
	for extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2)


Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation.

F.2.2
Voltage

The UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not be higher, and the higher extreme voltage shall not be lower than that specified below.

Table F.2.2-1

	Power source
	Lower extreme

voltage
	Higher extreme

voltage
	Normal conditions

voltage

	AC mains
	0,9 * nominal
	1,1 * nominal
	nominal

	Regulated lead acid battery
	0,9 * nominal
	1,3 * nominal
	1,1 * nominal

	Non regulated batteries:

Leclanché / lithium

Mercury/nickel & cadmium
	0,85 * nominal

0,90 * nominal
	Nominal

Nominal
	Nominal

Nominal


Outside this voltage range the UE if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation. In particular, the UE shall inhibit all RF transmissions when the power supply voltage is below the manufacturer declared shutdown voltage.

F.2.3
Vibration

The UE shall fulfil all the requirements when vibrated at the following frequency/amplitudes.

Table F.2.3-1

	Frequency
	ASD (Acceleration Spectral Density) random vibration

	5 Hz to 20 Hz
	0,96 m2/s3

	20 Hz to 500 Hz
	0,96 m2/s3 at 20 Hz, thereafter –3 dB/Octave


Outside the specified frequency range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 25.101 for extreme operation
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