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11
Performance requirement (MBMS)

11.1
General

The performance requirements for the UE in this subclause are specified for the propagation conditions specified in Annex D.2 and the Downlink Physical channels specified in Annex E.5B.

Unless otherwise stated the receiver characteristics are specified at the antenna connector of the UE. For UEs with more than one receiver antenna connector the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections below.

For MBMS test cases which require invalid MAC header to be transmitted during the test, the configuration of invalid MAC header for MTCH transmission shall use the value “1111” for the MBMS-Id field. The UE shall discard PDU’s with this invalid MAC header according TS 25.321[13] section 10.
A UE with one antenna connector may also fulfill the enhanced performance requirements Type 1. The levels of the test signal are applied to the single antenna connector as defined in the respective sections below.
11.2
Demodulation of MTCH

11.2.1
Definition and applicability

The receive characteristic of the MTCH is determined by RLC SDU error rate (RLC SDU ER). RLC SDU ER is specified for each individual data rate of the MTCH. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.

The requirements and this test apply to Release 6 and later releases for all types of UTRA for the FDD UE  that support MBMS.

11.2.2
Minimum requirement

 For the parameters specified in Table 11.2.2.1 the average downlink S-CCPCH_Ec /Ior power ratio shall be below the specified value for the RLC SDU ER shown in Table 11.2.2.2.

Table 11.2.2.1: Parameters for MTCH detection

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Phase reference
	-
	
	P-CPICH
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	dBm/3.84 MHz
	-60
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or

I

I

ˆ


	dB
	-3
	-3
	-3

	MTCH Data Rate
	
	128 kbps
	256 kbps
	128 kbps

	Transmission Time Interval
	ms
	40
	40
	80

	Propagation condition
	
	VA3

	Number of Radio Links p
	
	3 
	3
	3

	Delay of Radio Link 2 compared with Radio Link 1
	
	160ms
	20 ms
	20 ms

	Delay of Radio Link 3 compared with Radio Link 1
	
	1240ms
	40.67 ms 

(1 TTI + 1 slot)
	80.67 ms
 (1 TTI + 1 slot)


Table 11.2.2.2: Test requirements for MTCH detection

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

	1
	-4.9
	0.1

	2
	-5.6
	0.1

	3
	-8.5
	0.1


11.2.3
Test Purpose

The aim of the test is to verify that the RLC SDU error rate (RLC SDU ER) for each individual data rate of the MTCH channel does not exceed 0.1. The test shall be performed in CELL_PCH state only.

11.2.4
Method of test

11.2.4.1
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.
1)
Connect the SS and AWGN noise source and fading simulator to the UE antenna connector as shown in Figure A.23.
2)
The DL Reference Measurement Channel parameters are defined in Annex C.12.1.

3)
The configuration for the downlink channel for each radio link is defined in Annex.E.5B. The Ior of cell 2 and cell 3 are set to 10 dB lower than cell 1.
4)
The same MTCH data shall be sent in all radio links during the test.

5)
The UE is switched on.

6)
The UE is interested in the broadcast service provided by the SS, this service is included in the MBMS_ACTIVATED_SERVICES variable.

7)
Set up a call according to the generic call setup procedure in TS34.108 [3] clause 7.3.10 and enter the UE into loopback test mode 3 with transition to the CELL_PCH state. See TS 34.108 and TS 34.109 for details regarding loopback test mode 3 for MBMS.

8)
Setup the test parameter for Test 1-3 as specified in Table 11.2.5.1 and 11.2.5.2. Set up fading simulator as per the fading condition VA3, which is described in table D.2.2.1C.

9)
Switch on the fading simulator.
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], with the exceptions stated in clause 7.3.10 of 34.108 [3], and with the following exceptions:
Contents of PHYSICAL CHANNEL RECONFIGURATION message: AM (Step 7)
	Information Element
	Value/remark

	UTRAN DRX cycle length coefficient
	7


11.2.4.2
Procedure

1)
Initiate the variables NSS_ACC to 0.
2)
SS shall start the test by sending valid MAC headers and RLC SDUs on the MTCH radio bearer for [10] seconds on each Radio Link. The delays of Radio Link 2 and 3 compared with Radio Link 1 are specified in Table 11.2.5.1. SS stores the count of transmitted RLC SDU blocks on the MTCH with valid MAC headers in the variable NSS and adds it to NSS_ACC.

3)
The SS transmits invalid MAC headers on the MTCH and sets Ior of cell 2 and cell 3 to 10dB lower than cell 1.
4)
SS shall transmit a PAGING TYPE 1 message specified in TS 34.108 [3] clause 7.3.10.4 to place the UE in CELL_FACH state.
5)
UE shall move to CELL_FACH state by sending a CELL_UPDATE message. On reception of the CELL UPDATE message the SS shall transmit 3 identical CELL UPDATE CONFIRM message.
6)
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.

7)
SS shall send a “UE TEST LOOP MODE 3 RLC SDU COUNTER REQUEST” message and wait for the UE to respond with a “UE TEST LOOP MODE 3 RLC SDU COUNTER RESPONSE” reporting the received RLC SDU counter value. Store this counter in the variable NUEOK.
8)
SS shall compute the RLC SDU error rate by the following:

The RLC SDU error rate = (NSS_ACC – NUEOK) / NSS_ACC

NUEOK: UE received RLC SDUs as reported in the “UE TEST LOOP MODE 3 RLC SDU COUNTER RESPONSE” message in step 7.


NSS_ACC: Accumulated sum of NSS tested so far.
9)
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”.
10)
The UE send a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message.
11)
The SS puts Ior of cell 2 and cell 3 back to test parameter specified in Table 11.2.5.1.12)
Repeat steps 2) to 11) until the statistical significance according to Annex to F.6.4.4 is achieved. 

13)
End the RRC connection according to the generic call setup procedure specified in TS 34.108 [3] clause 7.3.10.

NOTE:
In the Step 5 and 13 above, the 3 identical CELL UPDATE CONFIRM messages are transmitted with the same RRC message sequence number. Transmitting 3 identical CELL UPDATE CONFIRM messages is done to increase the probability of correct message reception at the UE.

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], with the exceptions stated in clause 7.3.10 of 34.108[3] , and with the following exceptions:

SYSTEM INFORMATION BLOCK TYPE5 

	Information Element
	Value/remark

	- PICH Power offset
	-2 dB 


Content of CELL UPDATE CONFIRM message for CELL_FACH (Step 5 and Step 13)

	Information Element
	Value/remark

	RRC transaction identifier
	0

	Activation time
	Not Present

	New C-RNTI
	0000000000000001 B

	RRC State indicator
	CELL_FACH


Contents of PHYSICAL CHANNEL RECONFIGURATION message: AM (Step 9)
	Information Element
	Value/remark

	UTRAN DRX cycle length coefficient
	7


{Unchanged sections clipped here}
11.2A
Demodulation of MTCH - Enhanced Performance Requirements Type 1

11.2A.1
Definition and applicability

The receive characteristic of the MTCH is determined by RLC SDU error rate (RLC SDU ER). RLC SDU ER is specified for each individual data rate of the MTCH. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.

The requirements and this test apply to Release 7 and later releases for all types of UTRA for the FDD UE  that support MBMS and enhanced receiver type 1.

11.2A.2
Minimum requirement

For the parameters specified in Table 11.2A.2.1 the average downlink S-CCPCH_Ec /Ior power ratio shall be below the specified value for the RLC SDU ER shown in Table 11.2A.2.2.

Table 11.2A.2.1: Parameters for MTCH detection

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
	-60
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	dB
	-3
	-3
	-3

	MTCH Data Rate
	
	128 kbps
	256 kbps
	128 kbps

	Transmission Time Interval
	ms
	40
	40
	80

	Propagation condition
	
	VA3

	Number of Radio Links p
	
	3 
	3
	3

	Delay of Radio Link 2 compared with Radio Link 1
	
	160ms
	20 ms
	20 ms

	Delay of Radio Link 3 compared with Radio Link 1
	
	1240ms
	40.67 ms 

(1 TTI + 1 slot)
	80.67 ms
 (1 TTI + 1 slot)


Table 11.2A.2.2: Test requirements for MTCH detection for UE supporting the enhanced performance requirements type1

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

	1
	-7.7
	0.1

	2
	-8.7
	0.1

	3
	-11.5
	0.1


11.2A.3
Test Purpose

The aim of the test is to verify that the RLC SDU error rate (RLC SDU ER) for each individual data rate of the MTCH channel does not exceed 0.1. The test shall be performed in CELL_PCH state only. 

11.2A.4
Method of test

11.2A.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.
1)
Connect the SS and AWGN noise source and fading simulators to the UE antenna connector as shown in Figure A.25.
2)
The DL Reference Measurement Channel parameters are defined in Annex C.12.1.

3)
The configuration for the downlink channel for each radio link is defined in Annex.E.5B. The Ior of cell 2 and cell 3 are set to 10 dB lower than cell 1.
4)
The same MTCH data shall be sent in all radio links during the test.

5)
The UE is switched on.

6)
The UE is interested in the broadcast service provided by the SS, this service is included in the MBMS_ACTIVATED_SERVICES variable.

7)
Set up a call according to the generic call setup procedure in TS34.108 [3] clause 7.3.10 and enter the UE into loopback test mode 3 with transition to the CELL_PCH state. See TS 34.108 and TS 34.109 for details regarding loopback test mode 3 for MBMS.

8)
Setup the test parameter for Test 1-3 as specified in Table 11.2A.5.1 and 11.2A.5.2. Set up fading simulators as per the fading condition VA3, which is described in table D.2.2.1C.

9)
Switch on the fading simulator.
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], with the exceptions stated in clause 7.3.10 of 34.108 [3], and with the following exceptions:
Contents of PHYSICAL CHANNEL RECONFIGURATION message: AM (Step 7)
	Information Element
	Value/remark

	UTRAN DRX cycle length coefficient
	7


11.2A.4.2
Procedure

1)
Initiate the variables NSS_ACC to 0.
2)
SS shall start the test by sending valid MAC headers and RLC SDUs on the MTCH radio bearer for [10] seconds on each Radio Link. The delays of Radio Link 2 and 3 compared with Radio Link 1 are specified in Table 11.2A.5.1. SS stores the count of transmitted RLC SDU blocks on the MTCH with valid MAC headers in the variable NSS and adds it to NSS_ACC.

3)
The SS transmits invalid MAC headers on the MTCH and sets Ior of cell 2 and cell 3 to 10dB lower than cell 1.
4)
SS shall transmit a PAGING TYPE 1 message specified in TS 34.108 [3] clause 7.3.10.4 to place the UE in CELL_FACH state.
5)
UE shall move to CELL_FACH state by sending a CELL_UPDATE message. On reception of the CELL UPDATE message the SS shall transmit 3 identical CELL UPDATE CONFIRM message.
6)
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. 

7)
SS shall send a “UE TEST LOOP MODE 3 RLC SDU COUNTER REQUEST” message and wait for the UE to respond with a “UE TEST LOOP MODE 3 RLC SDU COUNTER RESPONSE” reporting the received RLC SDU counter value. Store this counter in the variable NUEOK.
8)
SS shall compute the RLC SDU error rate by the following:

The RLC SDU error rate = (NSS_ACC – NUEOK) / NSS_ACC

NUEOK: UE received RLC SDUs as reported in the “UE TEST LOOP MODE 3 RLC SDU COUNTER RESPONSE” message in step 7.


NSS_ACC: Accumulated sum of NSS tested so far.
9)
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”.
10)
The UE send a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message.
11)
The SS puts Ior of cell 2 and cell 3 back to test parameter specified in Table 11.2A.5.1.12)
Repeat steps 2) to 11) until the statistical significance according to Annex to F.6.4.4 is achieved. 

13)
End the RRC connection according to the generic call setup procedure specified in TS 34.108 [3] clause 7.3.10.

NOTE:
In the Step 5 and 13 above, the 3 identical CELL UPDATE CONFIRM messages are transmitted with the same RRC message sequence number. Transmitting 3 identical CELL UPDATE CONFIRM messages is done to increase the probability of correct message reception at the UE.

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], with the exceptions stated in clause 7.3.10 of 34.108 [3], and with the following exceptions:

SYSTEM INFORMATION BLOCK TYPE5

	Information Element
	Value/remark

	- PICH Power offset
	-2 dB 


Content of CELL UPDATE CONFIRM message for CELL_FACH (Step 5 and Step 13)

	Information Element
	Value/remark

	RRC transaction identifier
	0

	Activation time
	Not Present

	New C-RNTI
	0000000000000001 B

	RRC State indicator
	CELL_FACH


Contents of PHYSICAL CHANNEL RECONFIGURATION message: AM (Step 9)
	Information Element
	Value/remark

	UTRAN DRX cycle length coefficient
	7


{Unchanged sections clipped 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.

11.3.2
Minimum requirements

For the parameters specified in Table 11.3.2.1 the average downlink S-CCPCH_Ec/Ior power ratio shall be below the specified value for the RLC SDU error rate shown in Table 11.3.2.2. The cell reselection parameters are given in clause in Table 11.3.2.3. 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 3

	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
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	dB
	-3
	0
	-infinity

	Cell3 [image: image8.wmf]oc

or

I

I

3

ˆ


	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.

1)
Connect the SS and AWGN noise source and fading simulators to the UE antenna connector as shown in Figure A.23.

2)
The DL Reference Measurement Channel (128kbps 40ms TTI) parameters are defined in Annex C.12.1 and C.12.2.

3)
The configuration for the downlink channel for each radio link is defined in Annex.E.5B.1. The Ior of cell 2 and cell 3 are set to 10 dB lower than cell 1.
4)
The same MTCH data shall be sent in all active cells during the test .

5)
The UE is switched on.

6)
The UE selects the broadcast service provided by the SS (included in the MBMS_ACTIVATED_SERVICES variable).

7)
Set up a call according to the generic call setup procedure specified in TS 34.108 [3] clause 7.3.10 to configure and activate an MBMS session and enter the UE into loopback mode 3 with transition to CELL_PCH state. The SS broadcast the cell reselection parameters according to table 11.3.2.3. See TS 34.108 and TS 34.109 for details regarding loopback test mode 3 for MBMS.
8)
Set up fading simulators as per the fading condition Case 1, which is described in table D.2.2.1.

9)
Switch on the fading simulator.
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], with the exceptions stated in clause 7.3.10 of 34.108 [3], and with the following exceptions:
Contents of PHYSICAL CHANNEL RECONFIGURATION message: AM (Step 7)
	Information Element
	Value/remark

	UTRAN DRX cycle length coefficient
	7


11.3.4.2
Procedures

1)
Initiate the variables NSS to 0.
2)
The SS configures and activates cell 1 to 3 with RF parameters according to Stage 1 conditions in Table 11.3.5.1. 

3)
The SS transmits valid MAC headers and RLC SDUs on the MTCH radio bearer for 2 seconds during Stage 1, 0.8 seconds during Stage 2 and 2 seconds during T3. The SS changes the test parameters for Cell 1, Cell 2 and Cell 3 from Stage 1 to 3 as specified in table 11.3.5.1 and counts the number of transmitted RLC SDUs on the MTCH with valid MAC headers (NSS) and adds it to NSS_ACC.

4)
The SS transmits invalid MAC headers on the MTCH radio bearer and sets Ior of cell 3 to 10dB lower than cell 1.

5)
The SS transmits a PAGING TYPE 1 message specified in TS 34.108 [3] clause 7.3.10.4 to place the UE in CELL_FACH state.

6) UE shall move to CELL_FACH state by sending a CELL_UPDATE message. On reception of the CELL UPDATE message the SS shall transmit 3 identical CELL UPDATE CONFIRM message.
7)
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. 

8)
The SS sends a “UE TEST LOOP MODE 3 RLC SDU COUNTER REQUEST” message.

9)
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).

10)
The SS in Cell 1 calculates the SDU error rateby the following: The SDU error rate = (NSS_ACC – NUEOK) / NSS

NUEOK: UE received RLC SDUs as reported in the “UE TEST LOOP MODE 3 RLC SDU COUNTER RESPONSE” message in step 9.


NSS_ACC: Accumulated sum of NSS tested so far.
11)
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”.
12)
The UE send a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message.

13)
Repeat steps 2) to 12) until the confidence level for RLC SDU’s according to annex F.6.4.4.

14)
End the RRC connection according to the generic call setup procedure specified in TS 34.108 [3] clause 7.3.10.

NOTE:
In the Step 6 and 14 above, the 3 identical CELL UPDATE CONFIRM messages are transmitted with the same RRC message sequence number. Transmitting 3 identical CELL UPDATE CONFIRM messages is done to increase the probability of correct message reception at the UE.

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], with the exceptions stated in clause 7.3.10 of 34.108 [3], and with the following exceptions:

SYSTEM INFORMATION BLOCK TYPE5

	Information Element
	Value/remark

	- PICH Power offset
	-2 dB 


Content of CELL UPDATE CONFIRM message for CELL_FACH (Step 6 and Step 14)

	Information Element
	Value/remark

	RRC transaction identifier
	0

	Activation time
	Not Present

	New C-RNTI
	0000000000000001 B

	RRC State indicator
	CELL_FACH


Contents of PHYSICAL CHANNEL RECONFIGURATION message: AM (Step 11)
	Information Element
	Value/remark

	UTRAN DRX cycle length coefficient
	7
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