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10
MBMS Performance

10.1
FDD MBMS performance (Fixed Reference Channel)


· 
10.1.1
Test purpose

This test verifies the performance of FDD MBMS with a given SNR for which the average BLER remains below a given reference value.

10.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE supporting MBMS release 9 and forward.

10.1.3
Minimum conformance requirements

The parameters specified in Table 10.1.3-1 are valid for all FDD tests unless otherwise stated. For the requirements defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB as the UE demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are present, such as scenarios when reserved cells are present).
Table 10.1.3-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value

	Number of HARQ processes
	Processes
	None

	Subcarrier spacing
	kHz
	15 kHz

	Allocated subframes per Radio Frame (Note 1)
	
	6 subframes

	Number of OFDM symbols for PDCCH (Note 2)
	
	2 symbols in the case of 3 PHICH symbols or 4 RS Ports;
1 or 2 symbols for other scenarios.

	Cyclic Prefix
	
	Extended

	Note1: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.

Note2: 2 OFDM symbols are reserved for PDCCH in this subclause.


The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.
For the parameters specified in Table 10.1.3-1 and Table 10.1.3-2 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.1.3-3.
Table 10.1.3-2: Test Parameters for Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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Table 10.1.3-3: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	4.1
	1-5

	2
	10 MHz
	R.38 FDD
	OP.4 FDD
	
	
	
	11.0
	1-5

	3
	10 MHz
	R.39 FDD
	OP.4 FDD
	
	
	
	20.1
	2-5

	
	5.0MHz
	R.39-1 FDD
	OP.4 FDD
	
	
	
	20.5
	1

	4
	1.4 MHz
	R.40 FDD
	OP.4 FDD
	
	
	
	6.6
	1-5


The normative reference for this requirement is TS 36.101 [2] clause 10.1.

10.1.4
Test description

10.1.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1. 

Channel Bandwidths to be tested: As specified per test number in Table 10.1.3-3 as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.

2.
The parameter settings for the cell are set up according to Table 10.1.3-1.

3.
The downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0.
5.
SS configures 10 MBMS packets are included in one TB.
6.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 10.1.4.3.
10.1.4.2
Test procedure
1.  Initiate the variables Mtot to 0. SNR is set according to table 10.1.5-1. Propagation conditions are set according to Annex B clause B.2.6
2.
SS shall send MBMS Packets on the MTCH radio bearer for the test time specified in Table G.6.4-1) . SS stores the count of transmitted MBMS Packets on the MTCH in the variable Mtot.

3.
SS shall send a “UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST” message and wait for the UE to respond with a “UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE” reporting the received RLC SDU counter value. Store this counter in the variable Mok.
4.
SS shall compute the BLER as the following:

The BLER = (Mtot – Mok) / Mtot







5.
Repeat steps from 1 to 4 for each subtest in Table 10.1.5-1 as appropriate.
10.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6.

10.1.5
Test requirement

For the parameters specified in Table 10.1.3-1, Table 10.1.3-2, Annex A.3.8.1, and SNR in Table 10.1.5-1,the value for the BLER in step 4 shall be below the test limit in Annex G.6.3 for all subtests.
Table 10.1.5-1: Test requirement
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	5
	1-5

	2
	10 MHz
	R.38 FDD
	OP.4 FDD
	
	
	
	11.9
	1-5

	3
	10 MHz
	R.39 FDD
	OP.4 FDD
	
	
	
	21.0
	2-5

	
	5.0MHz 
	 R.39-1 FDD
	OP.4 FDD
	
	
	
	21.4
	1

	4
	1.4 MHz
	R.40 FDD
	OP.4 FDD
	
	
	
	7.5
	1-5


10.2
TDD MBMS performance (Fixed Reference Channel)


· 
10.2.1
Test purpose

This test verifies the performance of TDD MBMS with a given SNR for which the average BLER remains below a given reference value.

10.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE supporting MBMS release 9 and forward.

10.2.3
Minimum conformance requirements

The parameters specified in Table 10.2.3-1 are valid for all TDD tests unless otherwise stated. For the requirements defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB as the UE demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are present, such as scenarios when reserved cells are present).
Table 10.2.3-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value

	Number of HARQ processes
	Processes
	None

	Subcarrier spacing
	kHz
	15 kHz

	Allocated subframes per Radio Frame (Note 1)
	
	5 subframes

	Number of OFDM symbols for PDCCH (Note 2)
	
	2 symbols in the case of 3 PHICH symbols or 4 RS Ports;
1 or 2 symbols for other scenarios.

	Cyclic Prefix
	
	Extended

	Note1: For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up to 5 subframes (#3/4/7/8/9) are available for MBMS.

Note2: 2 OFDM symbols are reserved for PDCCH in this subclause.


The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.
For the parameters specified in Table 10.2.3-1 and Table 10.2.3-2 and Annex A.3.8.2, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.2.3-3.
Table 10.2.3-2: Test Parameters for Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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Table 10.2.3-3: Minimum performance
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 TDD
	OP.4 TDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	3.4
	1-5

	2
	10 MHz
	R.38 TDD
	OP.4 TDD
	
	
	
	11.1
	1-5

	3
	10 MHz
	R.39 TDD
	OP.4 TDD
	
	
	
	20.1
	2-5

	
	5MHz
	R.39-1 TDD 
	OP.4 TDD
	
	
	
	20.5
	1

	4
	1.4 MHz
	R.40 TDD
	OP.4 TDD
	
	
	
	5.8
	1-5


The normative reference for this requirement is TS 36.101 [2] clause 10.2.

10.2.4
Test description

10.2.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1. 

Channel Bandwidths to be tested: As specified per test number in Table 10.2.3-3 as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.

2.
The parameter settings for the cell are set up according to Table 10.2.3-1.

3.
The downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0.
5.
SS configures 10 MBMS packets are included in one TB.
6.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 10.2.4.3.
10.2.4.2
Test procedure
1.
Initiate the variables Mtot to 0. SNR is set according to table 10.2.5-1.Propagation conditions are set according to Annex B clause B.2.6
2.
SS shall sendMBMS Packets on the MTCH radio bearer for the test time specified in Table G.6.4-1). SS stores the count of transmitted MBMS Packets on the MTCH in the variable Mtot.

3.
SS shall send a “UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST” message and wait for the UE to respond with a “UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE” reporting the received MBMS Packet counter value. Store this counter in the variable Mok.
4.
SS shall compute the BLER as the following:

The BLER = (Mtot – Mok) / Mtot







5.
Repeat steps from 1 to 4 for each subtest in Table 10.2.5-1 as appropriate.
10.2.4.3
Message contents


Message contents are according to TS 36.508 [7] clause 4.6.

10.2.5
Test requirement

For the parameters specified in Table 10.2.3-1, Table 10.2.3-2, Annex A.3.8.2, and SNR in Table 10.2.5-1,the value for the BLER in step 4 shall be below the test limit in Annex G.6.3 for all subtests.
Table 10.2.5-1: Test 

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 TDD
	OP.4 TDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	4.3
	1-5

	2
	10 MHz
	R.38 TDD
	OP.4 TDD
	
	
	
	12
	1-5

	3
	10 MHz
	R.39 TDD
	OP.4 TDD
	
	
	
	21.0
	2-5

	
	5MHz
	R.39-1 TDD
	OP.4 TDD
	
	
	
	21.4
	1

	4
	1.4 MHz
	R.40 TDD
	OP.4 TDD
	
	
	
	6.7
	1-5


__________________________________________________________________________________________
G.6
Statistical testing of MBMS Performance

G.6.1
General
The system simulator sends MBMS packets to the UE under test. The number of packets, the SS sends, is predefined by the test time in G.6.4. The UE under tests demodulates the MBMS packets and counts the successfully received number of MBMS packets into the UE internal MBMS packet counter.  The SS reads out the counter and issues a pass fail decision. 
G.6.2
Mapping of MBMS Packet ratio to BLER
The minimum requirements are designed in terms of BLER = 1%.  10 MBMS packets are included in one Transport block, constant throughout the test. The ratio of correct received MBMS packets (Mok) to transmitted packets (Mtot) is assumed to be equal to the ratio of correct received transport blocks to transmitted transport blocks. This assumption ignores the unlikely case that payload and CRC for a transport block are consistent but wrong. 
G.6.3
Design of the test

The minimum requirement for all MBMS tests is BLER = 1%. All MBMS tests are performed under a fading scenario:  MBSFN channel model (Table B.2.6-1). It is obvious, that this fading scenario requires a minimum test time, greater than the time, required for statistical significance. In addition the test design with the MBMS packet counter in the UE suggest a fixed test time. Without simulation the testtime is set to [200 000] active subframes (Transport blocks), leading to [333 333] subframes (333sec) for FDD and [400 000] subframes (400sec) for TDD. In order to avoid the fail of a good DUT due to statistical uncertainty the minimum requirement of BLER = 1% leads to a

Test limit = 1.2352 %. (refer Table G.4.4-1)

This means a DUT actually on the limit (1%) is measured and passed with a confidence level of greater than 95%.  

G.6.4 Test time for MBMS performance tets
Table G.6.4-1: Minimum Test time for MBMS
	Test

No
	Demodulation scenario

(info only)
	Min No of  Sub Frames

	
	
	FDD
(6 of 10 subframes are active)
	TDD
(5 of 10 subframes are active)

	1
	R.37
(10 MHz, full, QPSK 1/3)

(1x2 Low)

MBSFN channel model
	[333 333]
	[400 000]

	2
	R.38
(10MHz, full, 16QAM 1/2)

(1x2 Low)

MBSFN channel model
	[333 333]
	[400 000]

	3
	R.39
(10 MHz, full, 64QAM 2/3)

(1x2 Low)

MBSFN channel model
	[333 333]
	[400 000

	3
	R.39-1

(5 MHz, full, 64QAM 2/3)

(1x2 Low)

MBSFN channel model
	[333 333]
	[400 000]

	4
	R.40

 (1.4 MHz, full, QPSK 1/3)

(1x2 Medium)

MBSFN channel model
	[333 333]
	[400 000]
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