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1. Introduction
A WF for LTE450 additional test cases for single band UEs was agreed upon in [1]:

· Performance part for single band UEs
· Identify and develop other necessary 5 MHz RRM tests 
· Identify and develop necessary demod/CSI performance requirements for 5MHz.
Discussions on the need to define additional test cases were discussed in details in [2].

In this contribution, we propose a subset of the existing demod test cases for 5 MHz LTE450. Simulation assumptions for these test cases are also presented.

The subset proposed in this document was chosen with the following considerations:

· Cover PDSCH, PDCCH and PHICH performance (take only representative tests out of the existing ones)

· Cover FDD only

· Cover basic Rel 8 features (i.e. does not include F/eICIC, CoMP, CA, Advanced Receiver, and MBSFN)

· Cover only CRS-based tests

· Cover 2x2 configurations only
Test cases in this document are modifications of existing RAN4 demod tests for 10MHz. 
Interested companies can provide results for the newly proposed 5MHz test cases as well as the existing 10MHz cases as reference.
Across the document modifications from 36.101 10Mhz test cases are marked in red.
2. Demod Test Case Proposal
Table 2-1 shows the demod test cases proposal. Here we propose a small subset of the existing test cases to be repeated with 5MHz (with modifications discussed in section 3 of this document).

The motivation is to cover TM3, TM4-1layer, and TM4-2layer for PDSCH and to cover control channels (PCFICH/PDCCH, and PHICH). For all test cases, we chose the FDD 2 Tx antenna port configurations.
Tests highlighted in green have higher priority that tests highlighted in yellow.
Table 2-1: Proposed Demod test cases for 5MHz LTE 450
	Priority
	Existing TC
	Title
	Proposal

	Demodulation of PDSCH (Cell-Specific Reference Symbols)

	1
	8.2.1.3.1
	Open-loop spatial multiplexing performance
2 Tx Antenna Port
	Add Test 1B: 5MHz test similar to
10MHz Test 1 with modifications

	2
	8.2.1.4.1
	Closed-loop spatial multiplexing performance
Single-Layer Spatial Multiplexing 2 Tx Antenna Port
	Add Test 3 and Test 4: 5MHz test similar to 10MHz Tests 1 and 2 with modifications

	1
	8.2.1.4.2
	Closed-loop spatial multiplexing performance
Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
	Add Test 3: 5MHz test similar to
10MHz Test 1 with modifications

	Demodulation of PDCCH/PCFICH

	1
	8.4.1.2.1
	Transmit diversity performance
2 Tx Antenna Port
	Add Test 2: 5MHz test similar to
10MHz Test 1 with modifications

	Demodulation of PHICH

	2
	8.5.1.2.1
	Transmit diversity performance
2 Tx Antenna Port
	Add Test 2: 5MHz test similar to
10MHz Test 1 with modifications


Proposal 1: Define 3 new 5MHz Demod tests for 2x2 configuration covering PDSCH TM3, PDSCH TM4, and PDCCH/PCFICH.

Proposal 2: Out of the three priority 1 PDSCH demod test cases, TM3 test case being the highest priority.

Proposal 3: As priority 2, consider adding 3 more test cases covering PDSCH TM6 and PHICH.
Proposal 4: If a TM6 test case is adopted, define a new PDSCH FRC R.10-2 FDD as defined in table 3-2 of this document.

Proposal 5: If a TM4 test case is adopted, define a new PDSCH FRC R.35-2 FDD as defined in table 3-2 of this document.

Proposal 6: If a PDCCH test case is adopted, define a new PDCCH FRC R.16-2 FDD as defined in table 3-4 of this document.

Proposal 7: If a PHICH test case is adopted, define a new PHICH FRC R.19-2 as defined in table 3-5 of this document.

3. Demod Simulation Assumptions
3.1 PDSCH

Table 3-1 shows the simulation assumptions for PDSCH demod test cases.
Newly proposed FRC channels (R.10-2 FDD and R.35-2 FDD) are defined in table 3-2.

Table 3-1: PDSCH Demod Simulation Assumptions

	Parameter
	Open-loop spatial multiplexing performance
2 Tx Antenna Port
	Closed-loop spatial multiplexing performance
Single-Layer Spatial Multiplexing 2 Tx Antenna Port
	Closed-loop spatial multiplexing performance
Single-Layer Spatial Multiplexing 2 Tx Antenna Port
	Closed-loop spatial multiplexing performance
Multi-Layer Spatial Multiplexing 2 Tx Antenna Port

	Modification from
	8.2.1.3.1 Test 1
	8.2.1.4.1 Test 1
	8.2.1.4.1 Test 2
	8.2.1.4.2 Test 1

	System bandwidth
	5 MHz
	5 MHz
	5 MHz
	5 MHz

	Transmission mode
	TM3
	TM4-1layer
	TM4-1layer
	TM4-2layer

	MIMO configuration
	2x2, low correlation
	2x2, low correlation
	2x2, high correlation
	2x2, low correlation

	Channel model and Doppler frequency
	EVA70
	EVA5
	EPA5
	EPA5

	SNR
	SNR range: [2:2:22] dB
	SNR range:

[-8:2:8] dB
	SNR range: 

[-8:2:8] dB
	SNR range: [6:2:30] dB

	OCNG pattern
	OP.1 FDD

	Resource allocation
	25 PRBs
	25 PRBs
	25 PRBs
	25 PRBs

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	R.11-2 FDD
	R.10-2 FDD 
(see table 3-2)
	R.10-2 FDD

(see table 3-2)
	R.35-2 FDD
(see table 3-2)

	HARQ
	8 HARQ processes and max 4 transmissions

	Redundancy version coding sequence
	{0,1,2,3}

	Feedback mode
	[PUCCH 1-0]
	[PUSCH 1-2]
	[PUSCH 3-1]
	[PUSCH 3-1]

	Precoding granularity
	N/A
	4
	25
	25

	PMI delay
	N/A
	8
	8
	8

	Reporting interval
	N/A
	1
	1
	1

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted
	PSS/SSS/PBCH

	PCFICH
	CFI = 3
	CFI = 3
	CFI = 3
	CFI = 3

	PCFICH/PDCCH detection
	Not considered

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	-98 dBm

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


Table 3-2: Newly proposed PDSCH FRC Channels
	Parameter
	Unit
	Value

	Reference channel
	 
	Existing
	New
	Existing
	New

	
	
	R.10 FDD
	R.10-2 FDD
	R.35 FDD
	R.35-2 FDD

	Channel bandwidth
	MHz
	10
	5
	10
	5

	Allocated resource blocks
	 
	50
	25
	50
	25

	Allocated subframes per Radio Frame
	 
	9
	9
	9
	9

	Modulation
	 
	QPSK
	QPSK
	64QAM
	64QAM

	Target Coding Rate
	 
	1/3
	1/3 

(Note 1)
	1/2
	1/2 

(Note 3)

	Information Bit Payload
	 
	 
	 
	 
	 

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	2216
(Note 2)
	19848
	9144
(Note 4)

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

	  For Sub-Frame 0
	Bits
	4392
	2216
(Note 2)
	18336
	7992
(Note 5)

	Number of Code Blocks
	 
	 
	 
	 
	 

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

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

	  For Sub-Frame 0
	Bits
	1
	1
	3
	3

	Binary Channel Bits
	 
	 
	 
	 
	 

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	6000
	39600
	18000

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

	  For Sub-Frame 0
	Bits
	12384
	5184
	37152
	15552

	Max. Throughput averaged over 1 frame
	Mbps
	3.953
	1.994
	17.712
	8.114

	UE Category
	 
	≥ 1
	≥ 1
	≥ 2
	≥ 2


Note 1: Actual coding rate = 0.369.

Note 2: IMCS = 4.

Note 3: Actual coding rate (for normal SF) = 0.508, for SF0 = 0.444.
Note 4: IMCS = 19.

Note 5: IMCS = 18.

3.2 Control Channels

Table 3-3 shows the simulation assumptions for PCFICH/PDCCH and PHICH demod test cases.

Newly proposed FRC channels (R.16-2 FDD and R.19-2 FDD) are defined in table 3-4 and 3-5.

Table 3-3: Control Channel Demod Simulation Assumptions

	Parameter
	PCFICH/PDCCH
	PHICH

	Modification from
	8.4.1.2.1 Test 1
	8.5.1.2.1 Test 1

	System bandwidth
	5 MHz
	5 MHz

	Transmission mode
	Transmit diversity
	Transmit diversity

	MIMO configuration
	2x2, low correlation
	2x2, high correlation

	Channel model and Doppler frequency
	EVA70
	EVA70

	SNR
	SNR range: [-7:1:4] dB
	SNR range: [-2:1:10] dB

	OCNG pattern
	OP.1 FDD

	PHICH Duration
	Normal

	Number of PHICH groups
	 Ng=1
	Ng=1

	Resource allocation
	25 PRBs
	25 PRBs

	FRC
	R.16-2 FDD
(see table 3-4)
	R.19-2 FDD
(see table 3-5)

	Aggregation Level
	4 CCE
	4 CCE

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted
	PSS/SSS/PBCH

	Unused REs
	OCNG

	PCFICH
	CFI = 3
	CFI = 3

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	-98 dBm

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


Table 3-4: Newly proposed PDCCH FRC Channel
	Parameter
	Unit
	Existing
	New

	Reference channel
	 
	R.16 FDD
	R.16-2 FDD

	Number of transmitter antennas
	 
	2
	2

	Channel bandwidth
	MHz
	10
	5

	Number of OFDM symbols for PDCCH
	symbols
	2
	3

	Aggregation level
	CCE
	4
	4

	DCI Format
	 
	Format 2
	Format 2

	Cell ID
	 
	0
	0

	Payload (without CRC)
	Bits
	43
	39


Table 3-5: Newly proposed PHICH FRC Channel

	Parameter
	Unit
	Existing
	New

	Reference channel
	 
	R.19
	R.19-2

	Number of transmitter antennas
	 
	2
	2

	Channel bandwidth
	MHz
	10
	10

	User roles (Note 1)
	 
	W I1 I2
	W I1 I2

	Resource allocation (Note 2)
	 
	(0,0) (0,1) (0,4)
	(0,0) (0,1) (0,4)

	Power offsets (Note 3)
	dB
	-4 0 -3
	-4 0 -3

	Payload (Note 4)
	 
	A R R
	A R R


4 Conclusion

In this contribution, additional tests cases for 36.101 Demod were proposed along with simulation assumptions for LTE450 5MHz single band capable UEs. 

Proposal 1: Define 3 new 5MHz Demod tests for 2x2 configuration covering PDSCH TM3, PDSCH TM4, and PDCCH/PCFICH.

Proposal 2: Out of the three priority 1 demod test cases, PDSCH TM3 test case being the highest priority.

Proposal 3: As priority 2, consider adding 3 more test cases covering PDSCH TM6 and PHICH.

Proposal 4: If a TM6 test case is adopted, define a new PDSCH FRC R.10-2 FDD as defined in table 3-2 of this document.

Proposal 5: If a TM4 test case is adopted, define a new PDSCH FRC R.35-2 FDD as defined in table 3-2 of this document.

Proposal 6: If a PDCCH test case is adopted, define a new PDCCH FRC R.16-2 FDD as defined in table 3-4 of this document.

Proposal 7: If a PHICH test case is adopted, define a new PHICH FRC R.19-2 as defined in table 3-5 of this document.
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