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1 Introduction

In RAN 4 68bis the CR in [1] was agreed with the finalization of the framework for test 2-A. This contribution provides ideal results and proposal for the definition of the requirements for both FDD and TDD. 
2 Test 2-A FDD
The simulation results are based on the following set up:
Table 1. Parameters for test 2-A
	parameter
	Unit
	TP1
	TP2

	Downlink power allocation
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	dB
	0
	0
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	dB
	0 (Note 1)
	0

	
	(
	dB
	-3
	-3

	Beamforming model
	
	N/A
	As specified in clause B.4.2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	CSI reference signals 0
	
	N/A
	Antenna ports {15,16}

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	N/A
	5 / 2

	CSI reference signal 0 configuration
	
	N/A
	0

	Zero-power CSI-RS 0 configuration

ICSI-RS /
ZeroPower CSI-RS bitmap 
	Subframes/bitmap
	N/A
	2/

0010000000000000
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	dB
	Reference point in Table 8.3.1.3.3-2 + 4dB
	Reference Value in Table 8.3.1.3.3-2
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at antenna port
	dBm/15kHz
	-98
	-98

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Cell Id
	
	0
	126

	Number of control OFDM symbols
	
	1
	2

	Timing offset between TPs
	us
	N/A
	0

	Frequency offset between TPs
	Hz
	N/A
	200

	qcl-Operation, ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’
	
	Type B, ‘00’

	PDSCH transmission mode
	
	Blank
	10

	Number of allocated resource block
	
	N/A
	50

	Symbols for unused PRBs
	
	N/A
	OCNG(Note2)

	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.


Figure 1 provides the ideal results. The figures represent the following curves

· Relative throughtput for correct behavior B

· Relative throughput for wrong behavior A

· Relative throughput for correct behavior B for frequency but wrong PDP estimation

· Relative throughput for correct behavior B for PDP but wrong behavior A for frequency error.  
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Figure 1. 16QAM Rank=2, EPA and ETU, ideal results

Table 2 provides the proposed requirements.
Table 2. Proposed minimum requirements for test 2-A

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	TP1
	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.54
	N/A
	OP.1FDD
	EPA5
	ETU5
	2x2 Low
	70
	13.8
	2-8

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP1 and TP2.

Note 3:     SNR corresponds to 
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 of TP2 as defined in clause 8.1.1.


3 Test 2-A, TDD

The same set up for TDD is considered with the addition of the following parameters:

· Uplink downlink configuration /special sub-frame configuration: [1]/[4]

· NZP CSI-RS and ZP CSI-RS configuration: ∆CSI-RS [4]

Figure 2 provides the ideal results. The figures represent the following curves

· Relative throughput for correct behavior B

· Relative throughput for wrong behavior A

· Relative throughput for correct behavior B for frequency but wrong PDP estimation

· Relative throughput for correct behavior B for PDP but wrong behavior A for frequency error.  
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Figure 2. 16QAM Rank=2, EPA and ETU, ideal results, TDD

Table 3 provides the proposed requirements.

Table 2. Proposed minimum requirements for test 2-A

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	TP1
	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.54 TDD
	N/A
	OP.1TDD
	EPA5
	ETU5
	2x2 Low
	70
	14.9
	2-8

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP1 and TP2.

Note 3:     SNR corresponds to 
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 of TP2 as defined in clause 8.1.1.


4 Conclusions

This paper provides simulation results for test 2-A. The following requirement is proposed:

For FDD

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	TP1
	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.54
	N/A
	OP.1FDD
	EPA5
	ETU5
	2x2 Low
	70
	13.6
	2-8

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP1 and TP2.

Note 3:     SNR corresponds to 
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 of TP2 as defined in clause 8.1.1.


For TDD

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	TP1
	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.54 TDD
	N/A
	OP.1TDD
	EPA5
	ETU5
	2x2 Low
	70
	14.9
	2-8

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP1 and TP2.

Note 3:     SNR corresponds to 
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 of TP2 as defined in clause 8.1.1.
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6 Annex:  RMC FDD
This annex provides the RMC used for the simulations:

	Parameter
	Unit
	Value

	Reference channel
	
	R.52 FDD
	R.53 FDD 
	R.54 FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)

	Allocated subframes per Radio Frame
	
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	16QAM

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

	Information Bit Payload 
	
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	18336
	18336
	11448

	  For Sub-Frames 2,7
	Bits
	16416
	16416
	11448

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

	  For Sub-Frame 0
	Bits
	14688
	14688
	9528

	Number of Code Blocks (Note 4)
	
	
	
	

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

	  For Sub-Frames 2, 7
	Code blocks
	3
	3
	2

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

	  For Sub-Frame 0
	Bits
	3
	3
	2

	Binary Channel Bits
	
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	36000
	36000
	24000

	  For Sub-Frames 2,7
	
	34200
	33600
	22800

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

	  For Sub-Frame 0
	Bits
	29520
	29520
	19680

	Max. Throughput averaged over 1 frame 
	Mbps
	15.7536
	15.7536
	10.1112

	Note 1:   2 symbols allocated to PDCCH.

Note 2:   Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:   50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0. 

Note 4:   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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