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1 Background
In RAN4#68 meeting an LS [1] from RAN5 is received regarding if it is feasible to clearly define LTE Carrier Aggregation test points applicability inside core specifications. The following tables are the current understanding from RAN5. 
· Soft buffer management for inter-band Carrier Aggregation

Table 8.2.1.3.1_A.2_1.5-2: Test Points Selection for UE Category

	Maximum aggregated bandwidth
[MHz] (Note 1)
	Applicable test points

	
	Category 3
	Category 4
	Category 5-8

	20
	1A
	1A
	1A

	25
	1A, 4
	1A
	1A

	30
	1A, 5
	1A, 6
	1A

	35
	1A, 5
	1A, 6
	1A

	40
	1A, 2
	1A, 3
	1A

	Note 1:      Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2 for UE category 3 and 4.

Note 2:      If a specific  maximum aggregated  bandwidth is supported in multiple CA configurations, the test can be run in any of them


· Sustained data rate for inter-band Carrier Aggregation

· Table 8.7.1.1_A.2_1.5-2: Test Points Selection for UE Category
	Maximum aggregated bandwidth

[MHz] (Note 1)
	Applicable test points

	
	Category 3
	Category 4
	Category 6, 7

	20
	3B
	4A
	-

	25
	3B
	4A
	6B

	30
	3B
	4A
	6C

	35
	3B
	4A
	6D

	40
	3B
	4A
	6A

	Note 1:     Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2.

Note 2:     If a specific  maximum aggregated  bandwidth is supported in multiple CA configurations, the test can be run in any of them


Furthermore a way forward [2] was agreed in order to discuss this issue in the following meetings with the scope to clarify the test cases of soft buffer management and sustained data rate in the RAN4 core specification in a better way to reply RAN5. The following proposals are agreed. 
In this paper we present our view for this clarification with a proposed framework to modify the specification and a draft LS reply to RAN5.
Proposal 1: We need to check if it’s necessary from RAN4 to better clarify the test points for LTE CA soft buffer test and sustained data rate test in RAN4 specification.

Proposal 2: We need to analyze if it’s necessary to add new tables for clarification instead of replacing any existing tables in the current releases [3]. Contents and formats of the tables are subject to changes after further discussion in the coming meetings. The possible options are listed and not limited to below

1) To add new tables as recommended below. In addition, in case of necessity the existing tables can be modified or simplified.

a. In case to add new table is needed, we need to define the scope of the new table which can include the chosen test points for each UE category, if it’s a CA test and the maximum aggregated bandwidth if it’s a CA test and so on. The Table 9.1 from [4] can be taken as a reference table which serves a similar purpose. The possible tables’ formats for Rel-11 could look like the ones listed in the next page for information.

· For soft buffer tests it’s recommend to add a table after Table 8.2.1.3.1-2 [3] as Table 8.2.1.3.1-3.

· For sustained data rate it’s recommend to add a table after Table 8.7.1-3 as Table 8.7.1-4.
2) To add new notes for existing table for clarification in case it’s needed.

Proposal 3: We need to check if for all the other existing releases similar solutions need to be added. But as a first step the Rel-11 should be finalized before touching the other releases.

Proposal 4: The reply LS will be provided to RAN5 and the corresponding actions to update the specification will be made in next meeting.
Table 8.2.1.3.1-3: Test points for different UE categories for Large Delay CDD (FRC)

	UE category
	Applicable test points

	
	Non CA tests
	Inter-band CA tests
	Intra-band contiguous CA tests

	
	CA capability

	
	-
	CL_A_A
	CL_C

	
	Bandwidth [MHz]
	Maximum aggregated bandwidth
[MHz] (Note 1)
	Bandwidth (MHz)

	
	10
	20
	25
	30
	35
	40
	40

	Category 2
	1,7
	-
	-
	-
	-
	-
	-

	Category 3
	1,7
	1A
	1A, 4
	1A, 5
	1A, 5
	1A, 2
	2

	Category 4
	1,7
	1A
	1A 
	1A, 6
	1A, 6
	1A, 3
	3

	Category 5
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 6
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 7
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 8
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Note 1:      Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2.
Note 2:
Test 1 may not be executed for UE-s for which Test 1A is applicable.



Table 8.7.1-4: Test points for different UE categories for sustained data rate (FRC)

	UE category
	Applicable test points

	
	Non CA tests
	Inter-band CA tests
	Intra-band contiguous CA tests

	
	CA capability

	
	-
	CL_A_A
	CL_C

	
	Bandwidth [MHz]
	Maximum aggregated bandwidth
[MHz] (Note 1)
	Bandwidth (MHz)

	
	10
	20
	20
	25
	30
	35
	40
	40

	Category 1
	1
	-
	-
	-
	-
	-
	-
	-

	Category 2
	2
	-
	-
	-
	-
	-
	-
	-

	Category 3
	3A
	3
	3B
	3B 
	3B 
	3B 
	3B 
	3

	Category 4
	-
	4
	4A
	4A 
	4A 
	4A 
	4A 
	4

	Category 6
	-
	6
	4A 
	6B
	6C
	6D
	6A
	6A

	Category 7
	-
	6
	4A 
	6B
	6C
	6D
	6A
	6A

	Note 1:      Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2.




2 Proposals
It’s obvious the current specification of the soft buffer management and sustained data rate tests are not clearly defined. The obstacles are seen in the following.
1. For the soft buffer tests it’s under the same chapter of TM3 so it’s mixed with all the other CA and non-CA performance tests for all the UE categories. In this way it’s difficult for RAN5 to split the test for each category.
2. For the soft buffer tests Test 1A is taken as a default test applied to all the possible aggregated bandwidths but it’s not clearly stated in the specification.

3. For the sustained data rate tests the same observation can be seen as soft buffer tests.

It’s necessary to take actions in order to clarify the tests points above. And comparing to adding new notes in the existing table to add new tables and clean up the existing ones provides a better solution. We propose the following.

Proposal 1: It’s necessary to take actions to clarify the test points for LTE CA soft buffer test and sustained data rate test in RAN4 Rel-11 specification.

Proposal 2: It’s necessary to add new tables for clarification instead of replacing any existing tables.  Also in order to remove the redundant parts, the existing tables need to be updated. The proposed framework is listed Chapter 4.

· For FDD soft buffer tests to add a table after Table 8.2.1.3.1-2 as Table 8.2.1.3.1-3 and to modify Table 8.2.1.3.1-2.
· For FDD sustained data rate to add a table after Table 8.7.1-3 as Table 8.7.1-4 and to modify Table 8.7.1-3.
For the other performance tests in Rel-11 either it’s defined only for single carrier or with limited number of CA tests so it’s clear to identify the test points and not needed to apply the new table to all performance tests. 
Proposal 3: No need to apply the changes to the other CA performance tests in Rel-11.

In previous releases in order to keep the consistency we propose to introduce the same type of tables for the soft buffer test and sustained data rate tests as following.
Proposal 4: It’s necessary to make similar changes for previous releases by adding new tables and modify the existing tables for soft buffer and sustained data rate tests. But this can wait until the Rel-11 is finalized. In details the action is needed as following.
· For FDD soft buffer tests to add a table after Table 8.2.1.3.1-2 as Table 8.2.1.3.1-3 and to modify Table 8.2.1.3.1-2 in Rel-10.
· For FDD sustained data rate to add a table after Table 8.7.1-3 as Table 8.7.1-4 and to modify Table 8.7.1-3 in Rel-10 and Rel-9.
Proposal 5: A draft reply LS to RAN5 is provided in Chapter 5 with answers and actions.
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4 Proposed framework in core specification

<start of changes>

8.2.1.3
Open-loop spatial multiplexing performance

8.2.1.3.1
Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.3.1-2, with the addition of the parameters in Table 8.2.1.3.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.

Table 8.2.1.3.1-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test 1-7

	Downlink power allocation
	
[image: image1.wmf]A

r


	dB
	-3

	
	
[image: image2.wmf]B

r


	dB
	-3 (Note 1)

	
	(
	dB
	0

	
[image: image3.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	3

	Note 1:

[image: image4.wmf]1

=

B

P

.

Note 2:
For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 3:
For CA test cases, the same PDSCH transmission mode is applied to each component carrier.


Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	
	


	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	
	


	1A
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	
	

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	
	

	3
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8 
	
	

	4
	15MHz + 10 MHz
	R.35-2 FDD for 15MHz CC
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	[15.1]
	
	

	
	
	R.35-3 FDD for 10MHz CC
	OP.1 FDD (Note 1)
	
	
	70
	[15.1]
	
	

	5
	20MHz + X MHz
	R.30 FDD for 20MHz CC
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	[13.5]
	
	

	
	
	As defined in Note 4
	OP.1 FDD (Note 1)
	
	
	70
	[13.5]
	
	

	6
	20MHz + X MHz
	R.35-1 FDD for 20MHz CC
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	[15.9]
	
	

	
	
	As defined in Note 5
	OP.1 FDD (Note 1)
	
	
	70
	15.9
	
	

	7
	10 MHz
	R.35 FDD
	OP.1 FDD
	EVA200
	2x2 Low
	70
	[20.2]
	
	

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.
Note 2:
Test 1 may not be executed for UE-s for which Test 1A is applicable.

Note 4:
For UE category 3 test, 20MHz+X is the maximum aggregated bandwidth supported for the UE under test, where X is 10MHz or 15MHz. The reference channel is R.11 FDD without scheduling subfame #0 when X is 10MHz and R.30-1 FDD when X is 15MHz.

Note 5:
For UE category 4 test, 20MHz+X is the maximum aggregated bandwidth supported for the UE under test, where X is 10MHz or 15MHz. The reference channel is R.35-3 FDD when X is 10MHz and R.35-2 FDD when X is 15MHz.


Table 8.2.1.3.1-3: Test points for different UE categories for Large Delay CDD (FRC)

	UE category
	Applicable test points

	
	Non CA tests
	Inter-band CA tests
	Intra-band contiguous CA tests

	
	CA capability

	
	-
	CL_A_A
	CL_C

	
	Bandwidth [MHz]
	Maximum aggregated bandwidth
[MHz] (Note 1)
	Bandwidth (MHz)

	
	10
	20
	25
	30
	35
	40
	40

	Category 2
	1,7
	-
	-
	-
	-
	-
	-

	Category 3
	1,7
	1A
	1A, 4
	1A, 5
	1A, 5
	1A, 2
	2

	Category 4
	1,7
	1A
	1A 
	1A, 6
	1A, 6
	1A, 3
	3

	Category 5
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 6
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 7
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 8
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Note 1:      Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2. 


<next changes>
8.7
Sustained downlink data rate provided by lower layers

The purpose of the test is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum number of DL-SCH transport block bits received within a TTI for the UE category indicated. The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement. The size of the TB per TTI corresponds to the largest possible DL-SCH transport block for each UE category using the maximum number of layers for spatial multiplexing. Transmission modes 1 and 3 are used with radio conditions resembling a scenario where sustained maximum data rates are available.

8.7.1
FDD

The parameters specified in Table 8.7.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.7.1-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured


The requirements are specified in Table 8.7.1-3, with the addition of the parameters in Table 8.7.1-2 and the downlink physical channel setup according to Annex C.3.2. The TB success rate shall be sustained during at least 300 frames.

Table 8.7.1-2: test parameters for sustained downlink data rate (FDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3,4,6
	Test 3A
	Test 3B
	Test 4A
	Test 6A
	Test 6B
	Test 6C
	Test 6D

	Bandwidth
	MHz
	10
	10
	20
	10
	2x10
	2x10
	2x20
	10+15
	10+20
	15+20

	Transmission mode
	
	1
	3
	3
	3
	3
	3
	3
	3
	3
	3

	Antenna configuration
	
	1 x 2
	2 x 2
	2 x 2
	2 x 2
	2x2
	2x2
	2 x 2
	2x2
	2x2
	2x2

	 Propagation condition
	
	Static propagation condition (Note 1)

	CodeBookSubsetRestriction bitmap
	
	N/A
	10
	10
	10
	10
	10
	10
	10
	10
	10

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-85
	-85
	-85
	-85
	-85
	-85
	-85
	-85
	-85
	-85

	Symbols for unused PRBs
	
	OP.6 FDD
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD

	Note 1:
No external noise sources are applied.

Note 2:
For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK.


Table 8.7.1-3: Minimum requirement (FDD)

	Test
	
	

	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	
	TB success rate [%]

	1
	
	
	10296
	R.31-1 FDD
	95

	2
	
	
	25456
	R.31-2 FDD
	95

	3
	
	
	51024
	R.31-3 FDD
	95

	3A
	
	
	36696 (Note 4)
	R.31-3A FDD
	85

	3B
	
	
	25456
	R.31-2 FDD
	[95]

	4
	
	
	75376 (Note 5)
	R.31-4 FDD
	85

	4A
	
	
	36696 (Note 4)
	R.31-3A FDD
	[85]

	6
	
	
	75376 (Note 5)
	R.31-4 FDD
	85

	6A
	
	
	75376 (Note 5)
	R.31-4 FDD
	85

	6B
	
	
	36696 (Note 4) for 10MHz CC
55056 for 15MHz CC
	R.31-3A FDD for 10MHz carrier CC

R.31-5 FDD for 15MHz CC
	[85]

	6C
	
	
	36696 (Note 4) for 10MHz CC
75376 (Note 5) for 20MHz CC
	R.31-3A FDD for 10MHz CC

R.31-4 FDD for 20MHz CC
	[85]

	6D
	
	
	55056 for 15MHz CC

75376 (Note 5) for 20MHz CC
	R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	[85]

	

Note 3:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 4:
35160 bits for sub-frame 5.

Note 5:
71112 bits for sub-frame 5.
Note 6:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.



Table 8.7.1-4: Test points for different UE categories for sustained data rate (FRC)

	UE category
	Applicable test points

	
	Non CA tests
	Inter-band CA tests
	Intra-band contiguous CA tests

	
	CA capability

	
	-
	CL_A_A
	CL_C

	
	Bandwidth [MHz]
	Maximum aggregated bandwidth
[MHz] (Note 1)
	Bandwidth (MHz)

	
	10
	20
	20
	25
	30
	35
	40
	40

	Category 1
	1
	-
	-
	-
	-
	-
	-
	-

	Category 2
	2
	-
	-
	-
	-
	-
	-
	-

	Category 3
	3A
	3
	3B
	3B 
	3B 
	3B 
	3B 
	3

	Category 4
	-
	4
	4A
	4A 
	4A 
	4A 
	4A 
	4

	Category 6
	-
	6
	4A 
	6B
	6C
	6D
	6A
	6A

	Category 7
	-
	6
	4A 
	6B
	6C
	6D
	6A
	6A

	Note 1:      Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2.

Note 2: 
Test 3 or Test 3A may not be executed for UE-s for which Test 3B is applicable. Test 4 may not be executed for UE-s for which Test 4A is applicable. Test 6 may not be executed for UE-s for which one of Test 6A through Test 6D is applicable depending on the largest aggregated bandwidth supported.


<end of changes>
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1. Overall Description:

RAN WG4 thanks RAN WG5 for the LS reply on CA bandwidth coverage issue for UE demodulation performance. 
RAN4 firstly confirms the interpretation from RAN5 is correct with the table of the test points for soft buffer management tests and sustained data rate tests. Furthermore, during its RAN4#68bis meeting RAN WG4 have agreed the CR (R4-134959) that implements the clarification for such test points in RAN4 core requirements. 
2. Actions:

ACTION: 
RAN4 respectfully asks RAN5 to take the modifications made from RAN4 specifications into account.
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