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1 Introduction
A WI on the introduction of band 31 was approved. Performance work should start. PDSCH performance, CSI, PDCCH and PHICH performance is needed. In particular new tests should be defined in order to make sure that UEs supporting single band 31 can be sufficiently tested. Hence, new tests based on 5MHz carrier are needed. This document focuses on PDCCH/PCFICH and PHICH  performance.
In this paper we provide our view of the list of test cases which can be included in the initial phase for PDCCH/PCFICH and PHICH, we provide the RMC needed and the initial simulation results.
2 Tests proposal
During the past years several demodulation tests have been introduced in 36.101 for control channels in order to make sure that the UE is providing sufficiently good performance under several conditions.

Section 2.1 discusses new test set up for PDCCH/PCFICH and Section 2.2 discusses new test set up for PHICH.

2.1 PDCCH/PCFICH

Some coverage for 5MHz already exists in the specification. In particular for PDCCH/PCFICH requirements are defined for 

· Single antenna port performance, large aggregation level (8 CCE): ONLY based on 10MHz

· Transmit Diversity performance with 2 antenna ports for medium aggregation level (4 CCE): ONLY based on 10MHz

· Transmit Diversity performance with 4 antenna ports for small aggregation level (2 CCE): ONLY based on 5MHz

We propose to extend the coverage of 5MHZ bandwidth and to define a new test based on single antenna port performance with large aggregation level.

Proposal 1: Introduce a new test based on single antenna port performance with large aggregation level with 5MHz bandwidth. 

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	8 CCE
	R.15 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	1
	-1.7

	2
	5 MHz
	8 CCE
	R.52 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	1
	TBD


RMC can be defined as follows in Table 1.
Table 1. RMC for 5MHz bandwidth.

	Parameter
	Unit
	Value

	Reference channel
	
	R.15 FDD
	R.52 FDD

	Number of transmitter antennas
	
	1
	1

	Channel bandwidth
	MHz
	10
	5

	Number of OFDM symbols for PDCCH
	symbols
	2
	3

	Aggregation level
	CCE
	8 
	8

	DCI Format
	
	Format 1
	Format 1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	31
	27


Preliminary simulation results are provided in figure 1.

[image: image1.jpg]3GPP PDCCH,TM1,FDD,10MHz->5MHz 8CCE DCI1 ETUT0 low

—&— 10MHz, Legacy
—e—5MHz

o




Figure 1. Simulation results of 5MHz PDCCH compared to 10MHz test with single transmit antenna and 8CCEs. 
Proposal 2: For PDCCH/PCFICH performance with single transmit antenna, it is proposed to relax the existing requirements by 0.5dB.

2.2 PHICH

Some coverage for 5MHz already exists in the specification. In particular PHICH requirements are defined for the following cases: 

· Single antenna port performance: ONLY based on 10MHz

· Transmit Diversity performance with 2 antenna: ONLY based on 10MHz

· Transmit Diversity performance with 4 antenna ports: ONLY based on 5MHz

We propose to extend the coverage of 5MHz bandwidth and to define a new test based on single antenna port performance.

Proposal 3: Introduce a new test based on single antenna port performance with 5MHz bandwidth by following test 1.

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	1 
	10 MHz
	R.18
	OP.1 FDD
	ETU70
	1 x 2 Low
	0.1
	5.5

	2 
	10 MHz
	R.24
	OP.1 FDD
	ETU70
	1 x 2 Low
	0.1
	0.6

	3
	5 MHz
	R.53
	OP.1 FDD
	ETU70
	1 x 2 Low
	0.1
	TBD


Table 2 provides the RMC for the new added test:

Table 2. RMC for 5MHz channel bandwidth for PHICH
	Reference channel
	
	R.18
	R.53

	Number of transmitter antennas
	
	1
	1

	Channel bandwidth
	MHz
	10
	5

	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

	Note 1:
W=wanted user, I1=interfering user 1, I2=interfering user 2.

Note 2:
The resource allocation per user is given as (N_group_PHICH, N_seq_PHICH).

Note 3:
The power offsets (per user) represent the difference of the power of BPSK modulated symbol per PHICH relative to the first interfering user.

Note 4:
A=fixed ACK, R=random ACK/NACK.


Preliminary simulation results are provided in figure 2.
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Figure 2. Simulation results of 5MHz PHICH compared to 10MHz test with single transmit antenna and 2 interferers. 
Proposal 4: For PHICH performance with single transmit antenna, it is proposed to reuse the existing requirements.
3 Conclusions

In this paper we have provided our view for the test plan to test 5MHz carriers for control channels, i.e. PDCCH/PCFICH and PHICH. RMC are provided together with initial simulation results.
The proposals are as follows

Proposal 1: for PDCCH/PCFICH introduce a new test based on single antenna port performance with large aggregation level with 5MHz bandwidth. 

Proposal 2: For PDCCH/PCFICH performance with single transmit antenna, it is proposed to relax the existing requirements by 0.5dB.
Proposal 3: For PHICH introduce a new test based on single antenna port performance with 5MHz bandwidth by following test 1.
Proposal 4: For PHICH performance with single transmit antenna, it is proposed to reuse the existing requirements.









