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1 Introduction
A WI on the introduction of Band 31 was approved. Performance work has started during the ad Hoc meeting in June. During RAN 4 #67 ad Hoc the following new tests have been agreed:

›        TM3 with 2Tx antennas following test 1 (16QAM ½, RMC R.11-2 FDD).

›        TM4 single layer spatial multiplexing with 2TX antenna following test 1 (QPSK 1/3)

–  Feedback mode:

›        Use PUSCH 1-2

–  New R.10-2 FDD 

›        TM4 multi-layer spatial multiplexing with 2 tx antennas following test 2 (16QAM ½)

–  Feedback mode: PUSCH 3-1
- Reuse R.11-2 FDD
 

Companies are encouraged to provide results in terms of % of maximum throughput vs SNR and the proposal for the delta SNR between the 5MHz test cases and the existing 10MHz test cases to decide the requirements for new 5MHz performance requirements.
 

The CR 67AH-0079 gives the details of these 3 tests.
This paper provides the simulation results and our proposal for the definition of the requirements.
1.1 TM3 test with 2 antenna ports

For TM3 the following tests are defined in [1]
Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

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

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	2-8
	-

(Note 2)

	1A
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	3-8
	CL_A-A

	1B

(Note 3)
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD
	1-8
	-

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3, 5-8
	CL_A-A, CL_C

	3
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8 
	4
	CL_A-A, CL_C

	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 3:     Test case applicability is defined in 8.1.2.1.
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Figure 1. TM3 test with 2tx antenna ports. 
Proposal 1. For TM3 2x2 test it is proposed to reuse the same requirement as for legacy test, i.e. SNR=13dB, or to tighten it by X=0.5dB, i.e. SNR [12.5-13]dB

1.2 TM4/TM6 tests: 

1.2.1 TM4, Single-Layer Spatial Multiplexing 2 Tx Antenna Port
Under this case two tests are defined as follows

Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1
	Test 1A
	Test 2

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

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

	Precoding granularity
	PRB
	6
	4
	50

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	1
	1
	1

	Reporting mode
	
	PUSCH 1-2
	PUSCH 1-2
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	001111
	001111
	001111

	PDSCH transmission mode
	
	4
	4
	4

	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).


Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.10 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-2.5
	1-8

	1A

(Note 1)
	5 MHz
	R.10-2 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	TBD
	1-8

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	EPA5
	2x2 High
	70
	-2.3
	1-8

	Note 1:     Test case applicability is defined in 8.1.2.1.


Table 4 provides the FRC defined in [1].
Table 1. FRC for TM 4 with 2 antenna ports.

	Parameter
	Unit 
	Legacy
	New RMC R.10-2 FDD

	Reference channel
	
	R.10 FDD
	R. 57 FDD

	Channel bandwidth
	MHz
	10
	5

	Allocated resource blocks (Note 4)
	
	50
	25

	Allocated subframes per Radio Frame
	
	9
	9

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3

	Information Bit Payload (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392 (ITBS = 5, R=0.3327)
	1800 (ITBS =4, R=0.3000)

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

	  For Sub-Frame 0
	Bits
	4392 (ITBS =, R=0.3547)
	1800 (ITBS = =4 R=0.3472)

	Number of Code Blocks
(Notes 3 and 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1

	  For Sub-Frame 5
	
	n/a
	n/a

	  For Sub-Frame 0
	
	1
	1

	Binary Channel Bits (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	6000

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

	  For Sub-Frame 0
	Bits
	12384
	5184

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	3.953
	1.620

	UE Category
	
	≥ 1
	≥ 1
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Figure 2. TM4 test with 2tx antenna ports. 
Proposal 2. For TM6 2x2 test it is proposed to reuse the same requirement as for legacy test, i.e. SNR=-2.5B, or to tighten it by X=0.5dB, i.e. SNR [-3 -- -2.5]dB
1.2.2 Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
The following tests are defined currently [1]:
Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1-2
	Test 2A

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)

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

	Precoding granularity
	PRB
	50
	25

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	1
	1

	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	110000
	110000

	PDSCH transmission mode
	
	4
	4

	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).


Table 8.2.1.4.2-2: 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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	 R.35 FDD
	OP.1 FDD
	 EPA5
	2x2 Low
	70
	18.9
	2-8

	2
	10 MHz
	R.11 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	14.3
	2-8

	2A

(Note 1)
	10 MHz
	R.11-2 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	TBD
	1-8

	Note 1:     Test case applicability is defined in 8.1.2.1.
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Figure 3. TM4 test for 2tx antenna ports multi-layer test 
Proposal 3: For TM4 2x2 test it is proposed to reuse the same requirement as for legacy test, i.e. SNR=-2.5B, or to tighten it by X=0.5dB, i.e. SNR [13.5 -- 14]dB

2 Conclusions

In this paper we have provided simulation results and proposal for the definition of the requirements related to the new 5MHz tests introduced in RAN 4 67 Ad hoc [1] .
The following is proposed:

Proposal 1. For TM3 2x2 test it is proposed to reuse the same requirement as for legacy test, i.e. SNR=13dB, or to tighten it by X=0.5dB, i.e. SNR [12.5-13]dB

Proposal 2. For TM6 2x2 test it is proposed to reuse the same requirement as for legacy test, i.e. SNR=-2.5B, or to tighten it by X=0.5dB, i.e. SNR [-3 -- -2.5]dB

Proposal 3: For TM4 2x2 test it is proposed to reuse the same requirement as for legacy test, i.e. SNR=-2.5B, or to tighten it by X=0.5dB, i.e. SNR [13.5 -- 14]dB
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