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11
Performance requirement (MBMS)

{Unchanged sections skipped here}

11.3
Demodulation of MTCH and cell identification

11.3.1
Definition and applicability

MBMS combining is not controlled by a network but instead it is autonomously handled by a terminal. UE has to be able to receive MTCH and identify intra-frequency neighbour cells according to the requirements. The receive characteristic of the MTCH combined with cell identification is determined by RLC SDU error rate (RLC SDU ER). 

The requirements and this test apply to Release 6 and later releases for FDD UE that supports MBMS.  
Editor’s note: This test is incomplete.

11.3.2
Minimum requirements

For the parameters specified in Table 11.3.1 the average downlink S-CCPCH_Ec/Ior power ratio shall be below the specified value for the RLC SDU error rate shown in Table 11.3.2. The cell reselection parameters are given in clause in Table 11.2.3.2. The different cells are assumed to be time aligned.

Table 11.3.2.1: Parameters for MTCH demodulation requirements with cell identification

	Parameter
	Unit
	Test 1

	
	
	Stage 1
	Stage 2
	 Stage 2

	Time in each stage
	S
	2
	0.8
	2

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
	-70
	-73
	-70

	Cell1 
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	dB
	-3
	0
	-3

	Cell2 [image: image3.wmf]oc
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	dB
	-3
	0
	-infinity
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	dB
	-infinity
	0
	-3

	Propagation condition
	
	Case1

	MTCH Data Rate
	Kbps
	128

	Number of Radio Links
	
	2
	3
	2


Table 11.3.2.2: Requirements for MTCH detection

	Test Number
	S-CCPCH_Ec/Ior (dB)
	RLC SDU ER

	1
	-5.6
	0.05


Parameters for combined MTCH demodulation and cell identification requirements are defined in Table 11.3.2.3. 

Table 11.3.2.3: Cell reselection parameters
	Parameter
	Unit
	Value

	Serving cell in the initial condition
	
	Cell1

	Neighbour cells
	
	32 intra-frequency neighbour cells are indicated including Cell2 and Cell3 

	Cell_selection_and_reselection_quality_measure
	
	CPICH Ec/N0

	Qqualmin
	dB
	-20

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_
RACH
	dB
	21

	Qhyst2
	dB
	20 dB

	Treselection
	Seconds
	4 

	Sintrasearch
	dB
	not sent

	IE “FACH Measurement occasion info”
	
	not sent


The reference for this requirement is TS 25.101 [1] clause 11.3.1 and TS 25.101 [1] annex A.9.

11.3.3
Test purpose

To verify that the SDU error rate does not exceed the value at the S-CCPCH_Ec/Ior specified in table 11.3.2.2.

11.3.4
Method of test

11.3.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.

Connect the SS and AWGN noise source and fading simulators to the UE antenna connector as shown in Figure A.23.

11.3.4.2
Procedures

1)
The SS configures and activates cell 1 to 3 with RF parameters according to Stage 1 conditions in Table 11.3.2.1 and parameters in tables C.12.1.1, C12.1.2, C12.2.1 and C12.2.2 and starts to monitor cell 1 for random access requests from the UE. The SS broadcast the cell reselection parameters according to table 11.3.2.3.

2)
The UE is switched on.

3)
An RRC connection is setup according to the generic call setup procedure specified in TS 34.108 [3] clause 7.3.5 to place the UE in the CELL_FACH state. The SS waits for this procedure to be completed.

4)
Wait for the MBMS context for the concerned MBMS service has been activated in the UE.

5)
The SS sends a MBMS MODIFIED SERVICES INFORMATION message to notify about the start of an MBMS session. The SS waits for the UE to establish the MTCH according to the activation time. The SS shall transmit invalid MAC headers on MTCH.
6)
The SS activates the UE test loop mode 3 on the MBMS radio bearer on MTCH by sending a “CLOSE UE TEST LOOP” message. The SS waits for the UE to send a “CLOSE UE TEST LOOP COMPLETE” message confirming that the UE test loop mode 3 has been activated.

7)
The SS orders the UE to move to CELL_PCH state by transmitting a PHYSICAL CHANNEL RECONFIGURATION message with the RRC state indicator set to “CELL_PCH”.

8)
The UE send a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message. 
9)
The SS transmits invalid MAC headers sets the test parameters for Cell 1, Cell 2 and Cell 3 as specified in table 11.3.2.1 and Stage 1. The same MTCH data shall be sent in all active cells.

10)
 The SS transmits valid MAC headers and RLC SDUs on the MTCH radio bearer for 2 seconds. The SS counts the number of transmitted RLC SDUs on the MTCH with valid MAC headers (NSS_Stage1).

11)
 The SS transmits invalid MAC headers sets the test parameters for Cell 1, Cell 2 and Cell 3 as specified in table 11.3.2.1 and Stage 2.

12)
 The SS transmits valid MAC headers and RLC SDUs on the MTCH radio bearer for 0.8 seconds. The SS counts the number of transmitted RLC SDUs on the MTCH with valid MAC headers (NSS_Stage2).

13)
 The SS transmits invalid MAC headers sets the test parameters for Cell 1, Cell 2 and Cell 3 as specified in table 11.3.2.1 and Stage 3.

14) The SS transmits valid MAC headers and RLC SDUs on the MTCH radio bearer for 2 seconds. The SS counts the number of transmitted RLC SDUs on the MTCH with valid MAC headers (NSS_Stage3).
15)
 Repeat step 9) to 14) until the confidence level for RLC SDU’s according to annex F.6.1.8.    

16) The SS transmits a PAGING TYPE 1 message to the UE on the PCH and the UE moves to CELL_FACH state, sending a CELL UPDATE message. The SS replies with a CELL UPDATE CONFIRM message.

17) The UE confirms the received C-RNTI to be used in CELL FACH state by transmitting a UTRAN MOBILITY INFORMATION CONFIRM message on the uplink DCCH. 

18) The SS sends a “UE TEST LOOP MODE 3 RLC SDU COUNTER REQUEST” message.
19) The SS waits for the UE to respond by a “UE TEST LOOP MODE 3 RLC SDU COUNTER RESPONSE” message reporting the number of received RLC SDUs on MTCH (NUEOK).

20) The SS in Cell 1 calculates the SDU error rate as:  (Number of SS transmitted RLC SDUs – UE received RLC SDUs) / Number of SS transmitted RLC SDUs; where Number of SS transmitted RLC SDUs = NSS_Stage1 + NSS_Stage2 + NSS_Stage3; and UE received RLC SDUs = NUEOK.

21) The SS in Cell 1 deactivates the UE test loop mode by sending an “OPEN UE TEST LOOP” message. The SS waits for UE to respond by an “OPEN UE TEST LOOP COMPLETE” message.

22) The SS in Cell 1 deactivates the UE radio bearer test mode by sending a “DEACTIVATE RB TEST MODE” message. The SS #1 waits for UE to respond by a “DEACTIVATE RB TEST MODE COMPLETE” message.

23) The SS in Cell 1 terminates the MBMS session.
24)
 The SS in Cell 1 release the RRC connections.

Specific Message Contents
All messages indicated above shall use the same content as described in the default message content in clause 9 of 34.108 [3]. 

11.3.5
Test requirements

For the parameters specified in table 11.3.2.1 the average downlink 
[image: image5.wmf]or

c

I

E

CCPCH

S

_

-

 power ratio shall be below the specified value for the SDU ER shown in table 11.3.2.2.

Table 11.3.2.1: Parameters for MTCH demodulation requirements with cell identification

	Parameter
	Unit
	Test 1

	
	
	Stage 1
	Stage 2
	 Stage 2

	Time in each stage
	S
	2
	0.8
	2

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
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	dB
	-2.0
	1.0
	-infinity
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	dB
	-infinity
	1.0
	-2.0

	Propagation condition
	
	Case1

	MTCH Data Rate
	Kbps
	128

	Number of Radio Links
	
	2
	3
	2


Table 11.3.2.2: Requirements for MTCH detection

	Test Number
	S-CCPCH_Ec/Ior (dB)
	RLC SDU ER

	1
	-5.5
	0.05


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

{End of section 11.3 }

Annex A (informative):
Connection Diagrams

{Unchanged sections skipped here}
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Figure A.22: Connection for single cell tests with Multi-path Fading propagation, transmit diversity and UE receive diversity
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Figure A.23: Connection for three cell tests with Multi-path Fading propagation

Annex C (normative):
Measurement channels

{Unchanged sections skipped here}

C.11.2
DL reference measurement channel for E-DCH tests

On downlink DCH the reference measurement channel according to section C.3.1 is used. On downlink HS-DSCH the fixed reference channel H-Set 1 according to section C.8.1.1 is used.

C.12
  
DL reference parameters for MBMS tests      
C.12.1
MCCH

The parameters for the MCCH demodulation tests are specified in Table C.12.1.1 and Table C.12.1.2.

Table C.12.1.1: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	30

	Channel symbol rate 
	ksps
	15

	Slot Format #i
	-
	2

	TFCI
	-
	ON

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0


Table C.12.1.2: Transport channel parameters for S-CCPCH

	Parameter
	MCCH

	User Data Rate
	7.6 kbps

	Transport Channel Number 
	1 

	Transport Block Size
	72

	Transport Block Set Size
	72

	RLC SDU block size
	4088 

	Transmission Time Interval
	10 ms

	Repetition period
	640 ms

	Modification period
	1280 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	Flexible


C.12.2
MTCH

The parameters for the MTCH demodulation tests are specified in Table C.12.2.1 and Table C.12.2.2.

Table C.12.2.1: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level
	Level

	User Data Rate
	kpbs
	256
	128

	Channel bit rate
	kbps
	960
	480

	Channel symbol rate 
	ksps
	480
	240

	Slot Format #i
	-
	14
	12

	TFCI
	-
	ON
	ON

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0
	0


Table C.12.2.2: Transport channel parameters for S-CCPCH

	Parameter
	MTCH

	User Data Rate
	256 kbps
	128 kbps
40 ms TTI
	128 kbps, 
80 ms TTI

	Transport Channel Number 
	1 
	1
	1 

	Transport Block Size
	2560
	2560
	2560

	Transport Block Set Size
	10240
	5120 
	10240

	Nr of transport blocks/TTI
	4
	2 
	4

	RLC SDU block size
	10160 
	5072 
	10160 

	Transmission Time Interval
	40 ms
	40 ms
	80 ms

	Type of Error Protection
	Turbo
	Turbo
	Turbo

	Rate Matching attribute
	256
	256
	256

	Size of CRC
	16
	16
	16

	Position of TrCH in radio frame
	Flexible
	Flexible
	Flexible


F.1
Acceptable uncertainty of Test System

{Unchanged sections skipped here}

F.1.7
Performance requirement (E-DCH)

Table F.1.7: Maximum Test System Uncertainty for Performance Requirements (E-DCH)

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	10.2.1 Detection of E-DCH HARQ ACK Indicator Channel (E-HICH) Single Link Performance
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±0.6  dB
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±1.0 dB
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               ±0.1 dB
	0.1 dB uncertainty in Ec/Ior ratio
Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
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 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
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 is (0.52 + 0.32) 0.5 = 0.6 dB

	10.3.1 Detection of E-DCH Relative Grant Channel (E-RGCH) Single Link Performance
	Same as 10.2.1
	Same as 10.2.1

	10.4.1 Demodulation of E-DCH Absolute Grant Channel (E-AGCH) Single Link Performance
	Same as 10.2.1
	Same as 10.2.1


F.1.8
Performance requirement (MBMS)

Table F.1.8: Maximum Test System Uncertainty for Performance Requirements (MBMS)

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	11.3 Demodulation of MTCH and cell identification  
	S-CCPCH_Ec/Ior    ±0.1 dB
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 ±1.0 dB
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	0.1 dB uncertainty in 
S-CCPCH_Ec/Ior ratio
Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output.

In addition the same ±0.3 dB 
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 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
[image: image20.wmf]oc

or

I

I

ˆ

 is (0.52 + 0.52 + 0.52 + 0.32) 0.5 = 1.0 dB   


F.2
Test Tolerances (This clause is informative)

{Unchanged sections skipped here
F.2.6
Performance requirements (E-DCH)

Table F.2.6: Test Tolerances for Performance Requirements (E-DCH).

	Clause
	Test Tolerance

	10.2.1 Detection of E-DCH HARQ ACK Indicator Channel (E-HICH) Single Link Performance
	0.6 dB for 
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0.1 dB for Ec/Ior

	10.3.1 Detection of E-DCH Relative Grant Channel (E-RGCH) Single Link Performance
	Same as 10.2.1

	10.4.1 Demodulation of E-DCH Absolute Grant Channel (E-AGCH) Single Link Performance
	Same as 10.2.1


F.2.7
Performance requirements (MBMS)

Table F.2.7: Test Tolerances for Performance Requirements (MBMS).

	Clause
	Test Tolerance

	11.3 Demodulation of MTCH and cell identification  
	0.1 dB  for S-CCPCH_Ec/Ior   

1.0 dB  for 
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F.4
Derivation of Test Requirements (This clause is informative)
{Unchanged sections skipped here}

F.4.6
Performance requirements (E-DCH)

Table F.4.6: Derivation of Test Requirements (Performance tests E-DCH)

	Test 
	Minimum Requirement in TS 25.101
	Test Tolerance
(TT)
	Test Requirement in TS 34.121

	10.2.1 Detection of E-DCH HARQ ACK Indicator Channel (E-HICH) Single Link Performance
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	0.1 dB
for 
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	Formulas:
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	10.3.1 Detection of E-DCH Relative Grant Channel (E-RGCH) Single Link Performance
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	Same as 10.2.1

	10.4.1 Demodulation of E-DCH Absolute Grant Channel (E-AGCH) Single Link Performance
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	Same as 10.2.1


F.4.7
Performance requirements (MBMS)

Table F.4.7: Derivation of Test Requirements (Performance tests MBMS)

	Test 
	Minimum Requirement in TS 25.101
	Test Tolerance
(TT)
	Test Requirement in
 TS 34.121

	11.3 Demodulation of MTCH and cell identification  
	S-CCPCH_Ec/Ior =  5.6 dB

Stage 1:
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Stage 2:
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	Formulas: 
S-CCPCH_Ec/Ior  =  ratio + TT
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F.5
Acceptable uncertainty of Test Equipment (This clause is informative)

{Unchanged sections skipped here}

Table F.6.3.5.4.6 Closed Loop Diversity Performance for test case 9.2.3D demodulation of HS-DSCH (16QAM, H-Set 6)

	Closed Loop Diversity Performance
	Absolute Test requirement

(kbps)
	Relative test requirement

(normalized to ideal=4689 kbps)

No of events/No of samples in %

BL ( (RT)
	Test limit expressed as No of events/min No of samples

(Bad DUT factor)
	Min No of samples

(number of events to pass)

Mandatory if applicable
	Test time in s

Mandatory if fading

Informative and approx. if statistical
	BL

/

RT

	16QAM

 H-Set 6
	
	
	
	
	
	

	Test number
	
	
	
	
	
	

	1

(
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II

= 10 dB)
	PB3
	1154
	75.39% ( (24.61%)
	57/280

(m = 0.679)
	N.A.
	164s (fading)
	RT

	
	
	
	
	
	
	
	


F.5.7
Performance measurements (MBMS)

Table F.5.7.1: Equipment accuracy for performance measurements (MBMS)

	Clause
	Equipment accuracy
	Test conditions

	11.3 Demodulation of MTCH and cell identification  
	S-CCPCH_Ec/Ior     ±0.1 dB 


	


F.6
General rules for statistical testing

{Unchanged sections skipped here}

F.6.1.8
Test conditions for BER, BLER, RLC SDU Error Rate tests

Table F.6.1.8: Test conditions for a single BER/BLER tests

	Type of test

(BER)
	Test requirement (BER/BLER)
	Test limit (BER/BLER)= Test requirement (BER/BLER)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples 
	Prob that good unit will fail

= Prob that bad unit will pass

 [%]
	Bad unit BER/BLER factor M

	Reference Sensitivity Level 
	0.001
	1.234


	345

(22.9s)
	Note 1
	0.2
	1.5



	Maximum Input Level
	0.001
	1.234
	345

(22.9s)
	Note 1
	0.2
	1.5

	Adjacent Channel Selectivity
	0.001
	1.234
	345

(22.9s)
	Note 1
	0.2
	1.5

	Blocking Characteristics

Pass condition

Note 2
	0.001
	1.251
	403

(26.4s)
	Note 1
	0.2
	1.5

	Blocking Characteristics

Fail condition

 Note 2
	0.001
	1.251
	403

(26.4s)
	Note 1
	0.02
	1.5

	Spurious Response
	0.001
	1.234
	345

(22.9s)
	Note 1
	0.2
	1.5

	Intermodulation Characteristics
	0.001
	1.234
	345

(22.9s)
	Note 1
	0.2
	1.5

	HS-SCCH Detection Performance
	0.05
	1.234
	345

(34s)
	Note 1
	0.2
	1.5

	
	0.01
	1.234
	345

(168s)
	Note 1
	0.2
	1.5


Table F.6.1.8-2: Test conditions for BLER tests

	Type of test

(BLER)
	InformationBit rate 
	Test requirement (BER/BLER) 
	Test limit (BER/BLER)= Test requirement (BER/BLER)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples
	Prob that bad unit will pass

= Prob that good unit will fail [%]
	Bad unit BER/BLER factor M

	Demodulation in Static Propagation conditions
	12.2

64

144

384
	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	Note1
	0.2


	1.5

	Demodulation of DCH in Multi-path Fading Propagation conditions
	
	
	
	
	
	
	

	3km/h

(Case 1, Case 2, Case 4)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	8200

8200

8200

8200

8200

16400

16400
	0.2
	1.5

	120 km/h

(Case3)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	205

205

205

205

205

410

410
	0.2
	1.5

	250 km/h

(Case 6)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	100

100

100

100

100

200

200
	0.2
	1.5

	Demodulation of DCH in Moving Propagation conditions
	12.2

64
	0.01

0.01
	1.234
	345

(559.16)


	31400

31400


	0.2
	1.5

	Demodulation of DCH in Birth-Death Propagation conditions
	12.2

64
	0.01

0.01
	1.234
	345

(559.16s)

(559.16s)
	1910

1910
	0.2
	1.5

	Demodulation of DCH in Base Station Transmit diversity modes (3 km/h, case1)
	12.2
	0.01
	1.234
	345

(559.16s)
	8200
	0.2
	1.5

	Demodulation of DCH in closed loop transmit diversity mode (3 km/h, case1)

Mode 1

Mode 2
	12.2

12.2
	0.01

0.01
	1.234
	345

(559.16s)

(559.16s)
	8200

8200
	0.2
	1.5

	Demodulation of DCH in Site Selection Diversity Transmission Power Control mode
	12.2
	0.01
	1.234
	345

(559.16)
	8200
	0.2
	1.5

	Demodulation of DCH in Inter-Cell Soft Handover

(120 km/h, case3)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	205

205

205

205

205

410

410
	0.2
	1.5

	Combining of TPC commands from radio links of different radio link sets
	
	
	
	Not applicable


	
	
	

	Power control in the downlink, constant BLER target
	
	
	
	Not applicable


	
	
	

	Power control in the downlink, initial convergence
	
	
	
	Not applicable


	
	
	

	Power control in the downlink, wind up effects
	
	
	
	Not applicable


	
	
	

	Power control in the downlink, different transport formats
	
	
	
	Not applicable


	
	
	

	Downlink compressed mode
	
	
	
	Not applicable


	
	
	

	Blind transport format detection
	Static

12.2

7.95

1.95

Multipath

12.2

7.95

1.98
	BLER    FDR

10-2        10-4

10-2       10-4

10-2       10-4

10-2        10-4

10-2      10-4

10-2      10-4
	1.234
	345

BLER       FDR

559.16s  932min

559.16s  932min

559.16s  932min

559.16s  932min

559.16s  932min

559.16s  932min


	Note 1 Note 1 Note 1

205

 205

 205
	0.2
	1.5


Table F.6.1.8-3: Test conditions for RLC SDU Error Rate (SDU ER) tests

	Type of test

(BER)
	Test requirement (SDU ER)
	Test limit (SDU ER)= Test requirement (SDU ER)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples 
	Prob that good unit will fail

= Prob that bad unit will pass

 [%]
	Bad unit SDU ER factor M

	Demodulation of MTCH and cell identification  
	0.05
	TBD
	TBD
	TBD
	TBD
	TBD


F.6.1.9
Practical Use (informative)

{Unchanged sections skipped here}
{End of modifications}
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