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3GPP TS 25.306: "UE Radio Access capabilities definition".
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ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".

[4]
3GPP TS 25.307: "Requirements on User Equipments (UEs) supporting a release-independent frequency band".
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3GPP TS 25.346: "Introduction of the Multimedia Broadcast/Multicast Service (MBMS) in the Radio Access Network (RAN)".
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3.1
Definitions

For the purposes of the present document, the following definitions apply:
Power Spectral Density: The units of Power Spectral Density (PSD) are extensively used in this document. PSD is a function of power versus frequency and when integrated across a given bandwidth, the function represents the mean power in such a bandwidth. When the mean power is normalised to (divided by) the chip-rate it represents the mean energy per chip. Some signals are directly defined in terms of energy per chip, (DPCH_Ec, Ec, and P-CCPCH_Ec) and others defined in terms of PSD (Io, Ioc, Ior and Îor). There also exist quantities that are a ratio of energy per chip to PSD (DPCH_Ec/Ior, Ec/Ior etc.). This is the common practice of relating energy magnitudes in communication systems. 

It can be seen that if both energy magnitudes in the ratio are divided by time, the ratio is converted from an energy ratio to a power ratio, which is more useful from a measurement point of view. It follows that an energy per chip of X dBm/3.84 MHz (3.84 Mcps TDD option) or X dBm/1.28 MHz (1.28 Mcps TDD option) can be expressed as a mean power per chip of X dBm. Similarly, a signal PSD of Y dBm/3.84 MHz (3.84 Mcps TDD option) or Y dBm/1.28 MHz (1.28 Mcps TDD option) can be expressed as a signal power of Y dBm.
Maximum Output Power: This is a measure of the maximum power the UE can transmit (i.e. the actual power as would be measured assuming no measurement error) in a bandwidth of at least (1+  times the chip rate of the radio access mode. The period of measurement shall be a transmit timeslot excluding the guard period. 

Mean Power: When applied to a CDMA modulated signal this is the power (transmitted or received) in a bandwidth of at least (1+  times the chip rate of the radio access mode. The period of measurement shall be a transmit timeslot excluding the guard period unless otherwise stated.

RRC Filtered Mean Power: The mean power as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.

Nominal Maximum Output Power: This is the nominal power defined by the UE power class. The period of measurement shall be a transmit timeslot excluding the guard period.

Received Signal Code Power (RSCP): Given only signal power is received, the RRC filtered mean power of the received signal after despreading and combining.

Interference Signal Code Power (ISCP): Given only interference power is received, the RRC filtered mean power of the received signal after despreading to the code and combining. Equivalent to the RSCP value but now only interference is received instead of signal

NOTE 1:
The RRC filtered mean power of a perfectly modulated CDMA signal is 0.246 dB lower than the mean power of the same signal.

NOTE 2:
The roll-off factor  is defined in section 6.8.1.
MBSFN-only UE:  A UE operable in receive mode only (for the purpose of MBSFN reception).
<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ACIR
Adjacent Channel Interference Ratio

ACLR
Adjacent Channel Leakage power Ratio

ACS
Adjacent Channel Selectivity

BS
Base Station

BER
Bit Error Ratio

BLER
Block Error Ratio

CQI
Channel Quality Indicator

CW
Continuous wave (unmodulated signal)

DL
Down link (forward link)

DTX
Discontinuous Transmission
DPCH
Dedicated physical channel

DPCH_Ec
Average energy per PN chip for DPCH
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The ratio of the average energy per PN chip of the DPCH to the total transmit power spectral density of the downlink at the BS antenna connector
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The ratio of the sum of DPCH_Ec for one service in case of multicode to the total transmit power spectral density of the downlink at the BS antenna connector

E-DCH
Enhanced Dedicated Channel

E-AGCH
E-DCH Absolute Grant Channel

E-HICH
E-DCH HARQ ACK Indicator Channel
EIRP
Effective Isotropic Radiated Power

FDD
Frequency Division Duplexing

FER
Frame Error Ratio

Fuw
Frequency of unwanted signal. This is specified in bracket in terms of an absolute frequency(s) or frequency offset from the assigned channel frequency.

Hybrid ARQ
Hybrid Automatic Repeat reQuest

HSDPA
High Speed Downlink Packet Access

HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
High Speed Shared Control Channel
IMB
Integrated Mobile Broadcast
Ioc
The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of a band limited white noise source (simulating interference from other cells) as measured at the UE antenna connector.

Ior
The total transmit power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the downlink signal at the BS antenna connector
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The received power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the downlink signal as measured at the UE antenna connector

MBSFN         
MBMS over a Single Frequency Network
[image: image4.wmf]OCNS


Orthogonal Channel Noise Simulator, a mechanism used to simulate the users or control signals on the other orthogonal channels of a downlink link.

P-CCPCH
Primary Common Control Physical Channel

PCH
Paging Channel
PPM
Parts Per Million

RACH
Random Access Channel
RSSI
Received Signal Strength Indicator

R
Number of information bits per second excluding CRC bits successfully received on HS-DSCH by a HSDPA capable UE.

RU
Resource Unit

SCTD
Space Code Transmit Diversity

SIR
Signal to Interference ratio

TDD
Time Division Duplexing

TPC
Transmit Power Control

UE
User Equipment

UL
Up link (reverse link)

UTRA
UMTS Terrestrial Radio Access

<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
4
General

4.1
Relationship between Minimum Requirements and Test Requirements
The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification 34.122 Annex F defines Test Tolerances. These Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the Minimum Requirements in this specification to create Test Requirements. The measurement results returned by the test system are compared - without any modifications - against the Test Requirements as defined by the shared risk principle.

The Shared Risk principle is defined in ETR 273 Part 1 sub-part 2 section 6.5.

4.2
Power Classes

For UE power classes 1 and 4, a number of RF parameter are not specified. It is intended that these are part of a later release.

4.3
Control and monitoring functions

This requirement verifies that the control and monitoring functions of the UE prevent it from transmitting if no acceptable cell can be found by the UE. 

4.3.1
Minimum requirement

The power of the UE, as measured with a thermal detector, shall not exceed -30dBm if no acceptable cell can be found by the UE.

4.4
RF requirements in later releases

The standardisation of new frequency bands may be independent of a release. However, in order to implement a UE that conforms to a particular release but supports a band of operation that is specified in a later release, it is necessary to specify some extra requirements. TS 25.307 [4] specifies requirements on UEs supporting a frequency band that is independent of release.

NOTE:
For terminals conforming to the 3GPP release of the present document, some RF requirements in later releases may be mandatory independent of whether the UE supports the bands specified in later releases or not. The set of requirements from later releases that is also mandatory for UEs conforming to the 3GPP release of the present document is determined by regional regulation.
4.5
Applicability of requirements for MBSFN-only UEs

Only relevant sections are applicable to MBSFN-only UE operation (which also includes IMB [5]). Furthermore, for the case of IMB, only the 3.84Mcps TDD option shall apply.
<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
7.5
Adjacent Channel Selectivity (ACS)

Adjacent Channel Selectivity is a measure of a receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receiver filter attenuation on the adjacent channel(s).

7.5.1
Minimum Requirement

7.5.1.1
3.84 Mcps TDD Option

The ACS shall be better than the value indicated in Table 7.4 for the test parameters specified in Table 7.5 where the BER shall not exceed 0.001

Table 7.4: Adjacent Channel Selectivity (3.84 Mcps TDD Option)

	Power Class
	Unit
	ACS

	2
	dB
	33

	3
	dB
	33

	Note: For the case of an MBSFN-only UE, no power class may be applicable.  In this case the same ACS requirement of 33dB shall apply.


Table 7.5: Test parameters for Adjacent Channel Selectivity (3.84 Mcps TDD Option)

	Parameter
	Unit
	Level
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	dB
	0

	Îor
	dBm/3.84 MHz
	-91

	Ioac mean power (modulated)
	dBm
	-52

	Fuw offset
	MHz
	+5 or -5


7.5.1.2
1.28 Mcps TDD Option

The UE shall fulfil the minimum requirement specified in Table 7.4A for all values of an adjacent channel interferer up to –25 dBm.

However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5A where the BER shall not exceed 0.001.
Table7.4A: Adjacent Channel Selectivity (1.28 Mcps TDD Option)

	Power Class
	Unit
	ACS

	2
	dB
	33

	3
	dB
	33

	Note: For the case of an MBSFN-only UE, no power class may be applicable.  In this case the same ACS requirement of 33dB shall apply.


Table 7.5A: Test parameters for Adjacent Channel Selectivity (1.28 Mcps TDD Option)

	Parameter
	Unit
	Case 1
	Case 2
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	dB
	0
	0

	Îor
	dBm/1.28MHz
	-91
	-62

	Ioac mean power (modulated)
	dBm
	-54
	-25

	Fuw offset
	MHz
	+1.6 or -1.6
	+1.6 or -1.6


7.5.1.3
7.68 Mcps TDD Option

The ACS shall be better than the value indicated in Table 7.4B for the test parameters specified in 7.5B where the BER shall not exceed 0.001

Table 7.4B: Adjacent Channel Selectivity (7.68 Mcps TDD Option)
	Power Class
	Unit
	ACS

	2
	dB
	33

	3
	dB
	33

	Note: For the case of an MBSFN-only UE, no power class may be applicable.  In this case the same ACS requirement of 33dB shall apply.


Table 7.5B: Test parameters for Adjacent Channel Selectivity (7.68 Mcps TDD Option)
	Parameter
	Unit
	Level
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	dB
	0

	Îor
	dBm/7.68 MHz
	-91

	Ioac mean power (modulated)
	dBm
	-52

	Fuw offset (3.84 Mcps Modulated)
	MHz
	+7.5 or -7.5

	Fuw offset (7.68 Mcps Modulated)
	MHz
	+10 or -10


<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
10.1.2
MBSFN capable UE

This requirement is applicable for UEs that are capable of receiving MBSFN. 

10.1.2.1
3.84 Mcps TDD Option
10.1.2.1.1
Non-IMB
The test is only applicable for UEs with at least two receiver antenna connectors where the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated.
For the parameters specified in Table 10.4C, the measured average downlink S-CCPCH_Ec/Ior power ratio shall be below the specified value for the RLC_SDU_ER shown in Table 10.4D. 

Table 10.4C: Test parameters for MCCH detection

	Parameters
	Unit
	Test 1

	Ioc
	dBm/3.84 MHz
	-60
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	dB
	12

	Number of Interfering codes/timeslot
	-
	7 × SF16

	MCCH Data Rate
	kbps
	7.2

	Propagation condition
	-
	Extended delay spread (see Appendix B)

	Slot Format #i
	-
	20


Table 10.4D: Test requirements for MCCH detection (at least two receiver antennas)

	Test Number
	S-CCPCH_Ec/Ior (dB)
	RLC_SDU_ER

	1
	-19.29
	0.01


10.1.2.1.2
IMB
The test is only applicable for UEs with at least two receiver antenna connectors where the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated.
For the parameters specified in Table 10.4DA, the measured average downlink S-CCPCH_Ec/Ior power ratio shall be below the specified value for the RLC_SDU_ER shown in Table 10.4DB.

Table 10.4DA: Test parameters for MCCH detection

	Parameters
	Unit
	Test 1

	
	
	

	
	
	

	
	
	

	
	
	


Table 10.4DB: Test requirements for MCCH detection (at least two receiver antennas)

	Test Number
	S-CCPCH_Ec/Ior (dB)
	RLC_SDU_ER

	1
	[…]
	[0.01]


<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
10.2.2
MBSFN capable UE

This requirement is applicable for UEs that are capable of receiving MBSFN. 

10.2.2.1
3.84 Mcps TDD Option
10.2.2.1.1
Non-IMB
The test is only applicable for UEs with at least two receiver antenna connectors where the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated.
For the parameters specified in Table 10.10A the average downlink power ratio shall be below the specified value for the RLC SDU ER shown in Table 10.10B. 

Table 10.10A: Parameters for MTCH detection

	Parameters
	Unit
	Test 1

	Ioc
	dBm/3.84 MHz
	-60

	((S-CCPCH_Ec)/Ior per active timeslot
	dB
	0

	MTCH Data Rate
	kbps
	512

	Propagation condition
	-
	Extended delay spread (see Appendix B)

	Number of Radio Links
	-
	1

	S-CCPCH Modulation
	-
	16QAM


Table 10.10B: Test requirements for MTCH detection (at least two receiver antennas)

	Test Number
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 (dB)
	RLC SDU ER

	1
	14.58
	0.1


10.2.2.1.2
IMB
The test is only applicable for UEs with at least two receiver antenna connectors where the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated.
For the parameters specified in Table 10.10AA the average downlink power ratio shall be below the specified value for the RLC SDU ER shown in Table 10.10AB. 

Table 10.10AA: Parameters for MTCH detection

	Parameters
	Unit
	Test 1

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table 10.10AB: Test requirements for MTCH detection (at least two receiver antennas)

	Test Number
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 (dB)
	RLC SDU ER

	1
	[…]
	[0.1]


<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
10.2.3
MBSFN TDD & FDD same platform sharing
This test case is to ensure that a simulataneous demodulation of MTCH and FDD transmission is possible for a MBSFN TDD UE sharing the same platform with a FDD UE. The test is only applicable for TDD UEs with at least two receiver antenna connectors where the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated.

10.2.3.1
3.84 Mcps TDD Option
10.2.3.1.1
Non-IMB
For the parameters specified in Table 10.10G the average downlink Îor power shall be below the specified value for the RLC SDU ER shown in Table 10.10H.

Table 10.10G: Parameters for MTCH detection sharing same platform with FDD

	Parameters
	Unit
	Test 1
	Test 2

	FDD UE Tx Pwr
	dBm/ 3.84 MHz
	Nominal Maximum Output Power
	Nominal Maximum Output Power

	Ioc
	dBm/ 3.84 MHz
	-infinity
	-infinity

	((S-CCPCH_Ec)/Ior per active timeslot
	dB
	0
	0

	MTCH Data Rate
	kbps
	512
	512

	Number of interfering codes/timeslot
	-
	0
	0

	Propagation condition
	-
	Extended Delay Spread (see Appendix B)
	Extended Delay Spread (see Appendix B)

	Number of Radio Links
	-
	1
	1

	S-CCPCH Modulation
	-
	16QAM
	16QAM

	TDD operating frequencies
	MHz
	1900-1920
	2570-2620

	FDD operating band
	-
	Band I
	Band VII

	TDD/FDD carrier frequencies
	-
	Applicable for all combinations of TDD and FDD carrier frequencies except for combinations where the carrier frequency separation is less than 15 MHz
	Applicable for all combinations of TDD and FDD carrier frequencies except for combinations where the carrier frequency separation is less than 15 MHz


Table 10.10H: Test requirements for MTCH detection sharing same platform with FDD (TDD UE has at least two receiver antennas)

	Test Number
	Îor (dBm)
	RLC SDU ER

	1
	-83.42
	0.1

	2
	-83.42
	0.1


10.2.3.1.2
IMB
[Editor’s note: FFS]

<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
A.2.9
DL reference measurement channel (12.2 kbps) for MBSFN only UEs

A.2.9.1
3.84 Mcps TDD Option
A.2.9.1.1
Non-IMB
TableA.8C

	Parameter
	Value

	Information data rate
	12.2 kbps

	RU´s allocated
	2 RU

	Midamble
	320 chips

	Interleaving
	20 ms

	Power control
	0 Bit/user

	TFCI
	16 Bit/user

	Repetition level at code rate 1/3: FACH of the MTCH
	29%
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[Figure of reference measurement channel - FFS]

Figure A.8CA
<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
A.4
Downlink reference parameter for MBMS tests

A.4.1
MCCH

A.4.1.1
3.84 Mcps TDD Option
A.4.1.1.1
Non-IMB
The parameters for the MCCH demodulation tests are specified in Table A.41 and Table A.42.

Table A.41: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level
	Level

	Channel bit rate
	kbps
	22.8
	22.8

	Channel symbol rate 
	ksps
	11.4
	11.4

	Slot Format #i
	-
	3
	20

	TFCI
	-
	ON
	ON


Table A.42: Transport channel parameters for S-CCPCH

	Parameter
	MCCH

	User Data Rate
	7.2 kbps

	Number Transport Channel 
	1 

	Transport Block Size
	581

	Transport Block Set Size
	581

	RLC SDU block size
	4088 

	Transmission Time Interval
	80 ms

	Repetition period
	640 ms

	Modification period
	1280 ms

	Type of Error Protection
	Turbo

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16


A.4.1.1.2
IMB
The parameters for the MCCH demodulation tests are specified in Table A.41A and Table A.42A.

Table A.41A: Physical channel parameters for S-CCPCH frame type 1
	Parameter
	Unit
	Level

	
	
	

	
	
	


Table A.42: Transport channel parameters for S-CCPCH frame type 1
	Parameter
	MCCH

	
	

	
	

	
	

	
	

	
	


<<<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>
A.4.2
MTCH

A.4.2.1
3.84 Mcps TDD Option
A.4.2.1.1
Non-IMB
The parameters for the MTCH demodulation tests are specified in Table A.45 and Table A.46.

Table A.45: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level
	Level
	Level

	User Data Rate
	kpbs
	512
	256
	128

	Modulation
	-
	16QAM
	QPSK
	QPSK

	Channel bit rate
	kbps
	1547.8
	388.8
	388.8

	Channel symbol rate 
	ksps
	386.95
	194.4
	194.4

	Slot Format #i
	-
	23 and 22
	3 and 0
	3 and 0

	TFCI
	-
	ON
	ON
	ON

	Physical resources
	-
	16 codes x SF16

1 timeslot/ frame
	16 codes x SF16

1 timeslot/ frame
	16 codes x SF16

1 timeslot/ frame


Table A.46: Transport channel parameters for S-CCPCH

	Parameter
	MTCH

	User Data Rate
	512 kbps
	256 kbps
	128 kbps

	Number of Transport Channel 
	1
	1 
	1

	Transport Block Size
	2561
	2561
	2561

	Transport Block Set Size
	40976
	10244
	5122 

	Nr of transport blocks/TTI
	16
	4
	2 

	RLC SDU block size
	40688
	10160 
	5072 

	Transmission Time Interval
	80ms
	40 ms
	40 ms

	Type of Error Protection
	Turbo
	Turbo
	Turbo

	Coding Rate
	1/3
	1/3
	1/3

	Rate Matching attribute
	256
	256
	256

	Size of CRC
	16
	16
	16

	Puncturing limit
	0.52
	1.0
	1.0


A.4.2.1.2
IMB
The parameters for the MTCH demodulation tests are specified in Table A.45A and Table A.46A.

Table A.45A: Physical channel parameters for S-CCPCH frame type 2
	Parameter
	Unit
	Level

	
	
	

	
	
	

	
	
	


Table A.46A: Transport channel parameters for S-CCPCH frame type 2
	Parameter
	MTCH
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