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1
Introduction
In RAN4#58AH, a number of agreements, including test coverage, regarding CA UE performance requirements have been reached as documented in [1]. A draft CR [2] is also provided and the basic structure seems agreeable in the Ad Hoc. However, the discussion of the test coverage is largely based on typical FDD scenarios and some adaptations may be needed for TDD case.

2 Discussion
2.1 Current Agreements
A number of agreements regarding test coverage have been reached in [1] and some are listed as following:
Agreements for MIMO: 
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· Test Cases: Option 2b, but we have 4Tx+TM4 as 10+10MHz, i.e., 
2Tx+TM3 for 10+10MHz and 20+20MHz, 4Tx+TM4 for 10+10MHz, no additional CSI test

· Propagation Conditions:
· TM3 : EVA70 
· TM4: EVA5 + PUSCH 1-2 (Multiple PMI report) as in Release 8

· UE Categories:
· Consider [CAT5-8] but depending on RAN1 outcome we can later introduce 1 additional requirement to verify soft buffer limitation if needed.
Agreements for SIMO: 
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Categories 5-8 to be applicable for test 2

Agreements for sustained data rate: 
Use the following configurations for category 6, 7:

	Test
	UE Category
	CA

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

	
	
	
	
	
	TB success rate [%]

	6
	Category 6, 7
	A
	75376 (Note 5)
	R.31-4 FDD
	TBD

	6A
	Category 6, 7
	A-A,C
	75376 (Note 5)
	R.31-4 FDD
	TBD

	……


Agreements for the definition of CA capability: 
The CA capability was defined in [2] which was also listed below and this definition is generally been agreed in the AdHoc:
Table 8.1.1-1: Applicability of the requirements with respect to the CA capability

	any
	The requirement is applicable to a UE with any CA capability.

	X
	The requirement is applicable to a UE that indicates a CA bandwidth class X on at least one E-UTRA band (Note 1).

	X-Y
	The requirement is applicable to a UE that indicates CA bandwidth classes X and Y on at least one E-UTRA band combination.

	Note 1:
Indication ‘A’ means that the requirement is applicable to a UE that is not 


capable of receiving multiple component carriers in the downlink.


2.2 Applicability and proposals for TDD
Since the 10+10 configuration could be only applicable to UE supporting CA category A-A and 20+20 could be only applicable to CA capability C, the agreed test coverage implicitly means that UE supporting CA capability A-A will have better test coverage than UE only support CA category C. To be specific, the test coverage is the same for MIMO 2Tx-TM3, SIMO and sustained data rate since both 10+10 and 20+20 were introduced for these tests. However, for MIMO 4Tx-TM4, only test for 10+10 was agreed, making this verification not applicable to UE support only CA capability C. 
Table 5.5A-1 Intra band CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz  
	–
	2170 MHz
	FDD

	CA_40
	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD


Table 5.5A-2 Inter band CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	


In general, this should be no problem for FDD since 10+10 is deemed as a more typical scenario for Release10 and future test could be added in addition to the current initial set of results. However, it is somehow problematic if we try to use these agreements directly to TDD, since no inter-band CA scenarios were defined for operation bands of Release10 (as in section 5.5A in [3]), and it is likely that only CA capability C was supported. In another word, it is highly likely that 10+10 will not be able to be tested in Release10 for TDD for the reason that current Rel-10 TDD UE will only have intra-band scenario, thus only support CA capability C capability is a reasonable choice for UE implementation.

It is possible that in the future, inter-band scenarios will also be introduced into TDD in a release independent manner, however, it is still not very clear in the current stage. In addition, since new requirements could be added later when new scenarios are added, setting up initial test cases for TDD only for CA capability C, which is likely to be the only CA category for TDD at current stage, seems to be a more favorable choice than having 10+10 cases too.

Proposal 1: Based on the agreed way forward, use only channel bandwidth 20+20 tests and only setting up requirements for CA capability C for TDD.
If this Proposal1 could be accepted, it is also proposed to revise the current channel bandwidth of 4Tx-TM4 from 10+10 to 20+20 for TDD, to insure the verification of this feature for CA category C, which is currently the only CA capability for TDD. Of course, another option is to delete this test case for TDD, however, this will have negative impacts to the test coverage so may not preferable.
Proposal 2: Based on the agreed way forward, revise the channel bandwidth of 4Tx-TM4 test from 10+10 to 20+20 to insure the verification of this feature for CA category C for TDD.
These proposals also have some drawbacks. One of which is negative impacts to the alignment of FDD/TDD requirements. So far we have perfect alignment of FDD/TDD test cases, which is good for the maintenance. However, this will be no longer so if we setup different testing scenarios. Although in future, with the introduction of new CA capabilities for both FDD and TDD, further alignments are possible. Despite this drawback, it is still believed that the previous proposals may be a viable comprise between alignment and different scenario requirement.
For the RMCs, 20+20 2Tx- TM3 could use current R.30, while 20+20 4Tx-TM4 and 20 +20 SIMO test need new RMCs to be introduced.
3 Conclusion
In this contribution, the applicability of current CA UE Demod agreements for TDD is discussed. Considering the TDD has only intra-band CA scenarios at current Rel-10 spec and it is likely that only CA capability C is likely to be supported for R10 TDD at current stage, the following proposals were given:
Proposal 1: Based on the agreed way forward, use only channel bandwidth 20+20 tests and only setting up requirements for CA capability C for TDD.
Proposal 2: Based on the agreed way forward, revise the channel bandwidth of 4Tx-TM4 test from 10+10 to 20+20 to insure the verification of this feature for CA category C for TDD.
A Text proposal based on the proposals above is provided in the Annex and in a CR [5]. The basic structure is similar to [2] and could be used as a baseline for TDD. 
4
Reference
[1] R4-112330, “Minutes of CA UE demodulation adhoc”, Renesas Electronics Europe, RAN4#58AH
[2] R4-111877, “Introduction of the downlink CA demodulation requirements”, Renesas Electronics Europe, RAN4#58AH
[3] TS 36.101, V10.2.1;
[4] R4-110325, ” Demodulation and CSI requirements for downlink carrier aggregation”, Renesas Electronics Europe, RAN4#57AH

[5] R4-112944, “Introduction of CA UE demodulation requirements for TDD”, CATT, RAN4#59
Annex A Proposed changes for 36.101
8.2.2
TDD (Fixed Reference Channel)

The parameters specified in Table 8.2.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.2.2-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cross carrier scheduling
	
	Not configured

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4]

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4]




8.2.2.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.4 is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1. 
8.2.2.1.1
Minimum Requirement 

The requirements are specified in Table 8.2.2.1.1-2, with the addition of the parameters in Table 8.2.2.1.1-1 and the downlink physical channel setup according to Annex C.3.2. 

Table 8.2.2.1.1-1: Test Parameters

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	

	Parameter
	Unit
	Test 1- 5
	Test 6- 8
	Test 9- 15
	Test 16- 18
	Test 19-20

	Downlink power allocation
	
[image: image3.wmf]A

r


	dB
	0
	0
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
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at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98
	-98

	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)

	Modulation
	
	QPSK
	16QAM
	64QAM
	16QAM
	QPSK

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing

	Note 1:
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Note 2: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.


Table 8.2.2.1.1-2: Minimum performance (FRC)

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capa-

bilities

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	-1.2
	1-8
	any

	2
	10 MHz
	R.2 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	-0.6
	1-8
	any

	3
	10 MHz
	R.2 TDD
	OP.1 TDD
	ETU300
	1x2 Low
	70
	-0.2
	1-8
	any

	4
	10 MHz
	R.2 TDD
	OP.1 TDD
	HST
	1x2 Low
	70
	-2.6
	1-8
	any

	5
	1.4 MHz
	R.4 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	0.0
	1-8
	any

	6
	10 MHz
	R.3 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	6.7
	2-8
	any

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	6.7
	1
	any

	7
	10 MHz
	R.3 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	1.4
	2-8
	any

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	1.4
	1
	any

	8
	10 MHz
	R.3 TDD
	OP.1 TDD
	ETU300
	1x2 High
	70
	9.3
	2-8
	any

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	ETU300
	1x2 High
	70
	9.3
	1
	any

	9
	3 MHz
	R.5 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	1-8
	any

	10
	5 MHz
	R.6 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	2-8
	any

	
	5 MHz
	R.6-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	1
	any

	11
	10 MHz
	R.7 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	2-8
	any

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	1
	any

	12
	10 MHz
	R.7 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	19.1
	2-8
	any

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	19.1
	1
	any

	13
	10 MHz
	R.7 TDD
	OP.1 TDD
	EVA5
	1x2 High
	70
	19.1
	2-8
	any

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	EVA5
	1x2 High
	70
	19.1
	1
	any

	14
	15 MHz
	R.8 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.8
	2-8
	any

	
	15 MHz
	R.8-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.8
	1
	any

	15
	20 MHz
	R.9 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	3-8
	any

	
	20 MHz
	R.9-2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	2
	any

	
	20 MHz
	R.9-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	1
	any

	16
	3 MHz
	R.0 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	1-8
	any

	17
	10 MHz
	R.1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.0
	1-8
	any

	18
	20 MHz
	R.1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	1-8
	any

	19
	10 MHz
	R.41 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	[TBD]
	1-8
	any

	20
	2x20MHz
	R.42 TDD
	[TBD]
	EVA5
	1x2 Low
	70
	[TBD]
	5-8
	C


~~~~~~~Next Changed Section ~~~

8.2.2.3
Open-loop spatial multiplexing performance

8.2.2.3.1
Minimum Requirement 2 Tx Antenna Port 

The requirements are specified in Table 8.2.2.3.1-2, with the addition of the parameters in Table 8.2.2.3.1-1 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 8.2.2.3.1-1: Test Parameters for Large Delay CDD (FRC)
	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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	-3

	
	
[image: image8.wmf]B

r


	dB
	-3 (Note 1)

	
[image: image9.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	Bundling

	Note 1:
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Table 8.2.2.3.1-2: Minimum performance Large Delay CDD (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capabilities

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	13.1
	2-5
	any

	2
	2x20 MHz
	R.30 TDD
	[TBD]
	EVA70
	2x2 Low
	70
	[TBD]
	5-8
	C


~~~~~~~Next Changed Section ~~~

8.2.2.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.3-2, with the addition of the parameters in Table 8.2.2.4.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.2.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1- 2

	Downlink power allocation
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	dB
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	dB
	-6 (Note 1)
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at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2

	ACK/NACK feedback mode
	
	Bundling

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4) 

Note 3:
For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms


Table 8.2.2.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capabilities

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.36 TDD
	OP.1 TDD
	EPA5
	4x2 Low
	70
	15.7
	2-5
	Any

	2
	2x20 MHz
	R.43 TDD
	[TBD]
	EVA5
	4x2 Low
	70
	[TBD]
	5-8
	C


~~~~~~~Next Changed Section ~~~

8.7.2
TDD

The parameters specified in Table 8.7.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.7.2-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	5

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	7

	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

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4]

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4]


The requirements are specified in Table 8.7.2-3, with the addition of the parameters in Table 8.7.2-2 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 8.7.2-2: test parameters for sustained downlink data rate (TDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3,4,6
	Test 3B
	Test 7

	Bandwidth
	MHz
	10
	10
	20
	15
	20

	Transmission mode
	
	1
	3
	3
	3
	3

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

	
	
	
	
	
	

	 Propagation condition
	
	Static propagation condition (Note 1)

	CodeBookSubsetRestriction bitmap
	
	n/a
	10
	10
	10
	10

	Downlink power allocation
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	dB
	 0
	-3
	-3
	-3
	-3
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at antenna port
	dBm/15kHz
	-85
	-85
	-85
	-85
	-85

	Symbols for unused PRBs
	
	[OCNG] 
	[OCNG]
	[OCNG]
	[OCNG]
	[OCNG]

	ACK/NACK feedback mode
	
	Multiplexing
	Bundling
	Bundling
	Bundling
	Bundling

	Note 1:
No external noise sources are applied


Table 8.7.2-3: Minimum requirement (TDD)

	Test
	UE Category
	CA Capability
	Number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame
	Measurement channel
	Reference value

	
	
	
	
	
	TB success rate [%]

	1
	Category 1
	any
	10296/0
	R31-1 TDD
	95

	2
	Category 2
	any
	25456/0
	R31-2 TDD
	95

	3
	Category 3 (Note 1)
	any
	51024/0
	R31-3 TDD
	95

	3B
	Category 3 (Note 2)
	any
	51024/0
	R31-3B TDD
	85

	4
	Category 4
	any
	75376/0 (Note 4)
	R31-4 TDD
	85

	5
	Category 5
	any
	FFS
	FFS
	FFS

	6
	Category 6,7
	A
	75376/0 (Note 4)
	R31-4 TDD
	85

	7
	Category 6,7
	C
	75376/0 (Note 4)
	R31-4 TDD
	TBD

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3B.

Note 2:
Applicable to operating bands supporting up to 15 MHz channel bandwidths. 

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

Note 4:
71112 bits for sub-frame 5

Note 5:
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.


~~~~~~~Next Changed Section ~~~

A.3.4
Reference measurement channels for PDSCH performance requirements (TDD)

A.3.4.1
Single-antenna transmission (Common Reference Symbols)

Table A.3.4.1-1: Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 TDD
	R.42 TDD
	
	R.2 TDD
	
	

	Channel bandwidth
	MHz
	1.4
	20
	
	10
	
	

	Allocated resource blocks
	
	6
	100
	
	50
	
	

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	
	1
	
	

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	
	4+2
	
	

	Modulation
	
	QPSK
	QPSK
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	1/3
	
	1/3
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	408
	TBD
	
	4392
	
	

	  For Sub-Frames 1,6
	Bits
	n/a
	TBD
	
	3240
	
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	208
	TBD
	
	4392
	
	

	Number of Code Blocks per Sub-Frame
(Note 5)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	TBD
	
	1
	
	

	  For Sub-Frames 1,6
	
	n/a
	TBD
	
	1
	
	

	  For Sub-Frame 5
	
	n/a
	n/a
	
	n/a
	
	

	  For Sub-Frame 0
	
	1
	TBD
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1368
	TBD
	
	13800
	
	

	  For Sub-Frames 1,6
	Bits
	n/a
	TBD
	
	11256
	
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	672
	TBD
	
	13104
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	0.102
	TBD
	
	1.966
	
	

	UE Category
	
	1-5
	TBD
	
	1-5
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point. 

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:
As per Table 4.2-2 in TS 36.211 [4]

Note 5:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




~~~~~~~~~~~~~~~~~Next Changed Section ~~~~~~~~~~~~~~~

A.3.4.2.2
Four antenna ports

Table A.3.4.2.2-1: Fixed Reference Channel four antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.12 TDD
	R.13 TDD
	R.14 TDD
	R.14-1 TDD
	R.14-2 TDD
	R.43 TDD
	R.36 TDD

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	10
	20
	10

	Allocated resource blocks
	
	6
	50
	50
	6
	3
	100
	50

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2
	4+2
	4+2
	4+2
	4+2

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	408
	4392
	12960
	[1544]
	[744]
	TBD
	18336

	  For Sub-Frames 1,6
	Bits
	n/a
	3240
	9528
	n/a
	n/a
	TBD
	15840

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	208
	4392
	 n/a
	n/a
	n/a
	TBD
	n/a

	Number of Code Blocks per Sub-Frame
(Note 5)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	1
	3
	1
	1
	TBD
	4

	  For Sub-Frames 1,6
	
	n/a
	1
	2
	n/a
	n/a
	TBD
	3

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	1
	1
	 n/a
	n/a
	n/a
	TBD
	n/a

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1248
	12800
	25600
	[3072]
	[1536]
	TBD
	38400

	  For Sub-Frames 1,6
	
	n/a
	10256
	20512
	n/a
	n/a
	TBD
	30768

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	624
	12176
	 n/a
	n/a
	n/a
	TBD
	n/a

	Max. Throughput averaged over 1 frame
	Mbps
	0.102
	1.966
	4.498
	[0.309]
	[0.149]
	TBD
	6.835

	UE Category
	
	1-5
	1-5
	2-5
	1-5
	1-5
	TBD
	2-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2: 
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point.

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:
As per Table 4.2-2 in TS 36.211 [4]

Note 5:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
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