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1.
Introduction

The document proposes the text proposal for the demodulation of PCFICH/PDCCH in Section 8.4 of the TS 36.521-1 specification.
2. Summary
The text proposals given in this document are as complete as possible given the latest status of core specification TS 36.101 and the latest draft of TS 36.521-1.

The text proposal includes the following updates to the Section 8.4.1.1.

· In the initial condition, the test environment, frequencies to be tested and channel bandwidth to be tested are updated according to the latest core specification.

· The test parameters and the minimum requirements for FDD PDCCH/PCFICH single antenna port performance test are introduced to align with the latest TS 36.101 specification.

· The FDD and TDD reference measurement channel for PDCCH/PCFICH performance requirements are introduced in Annex A.3.5.

In the editor’s notes at the start of the test case definition, all the aspects known to be incomplete or missing are listed, allowing the current completion status of the test case to be accurately assessed. As the test case is developed, the aspects that are already addressed can be removed from the list.  

3. Recommendations

Incorporate the text into the current draft of TS 36.521-1.
<Start of modified section>

8.4
Demodulation of PCFICH/PDCCH 

8.4.1
FDD
8.4.1.1
FDD PCFICH/PDCCH Single-antenna Port Performance

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The PCFICH/PDCCH performance requirement given in terms of the SNR required for PDCCH BLER = 1% is undefined. 

· 
· 
· The propagations(Doppler) and channel model selections undefined

· The transmission scheme (1Tx or 2Tx) undefined

· 
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 to be presented for PDCCH BLER undefined
· The Initial Conditions including UE setup are undefined

· A diagram showing connections between the SS, interfering source  and the UE antenna port (s) is missing

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

8.4.1.1.1
Test purpose

This test verifies the demodulation performance of PCFICH/PDCCH with a given SNR for which a certain PDCCH BLER of the specified reference measurement channels in A.3.5.1 is achieved.

8.4.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
8.4.1.1.3
Minimum conformance requirements


The receiver characteristics of the PDCCH/PCFICH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). PDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies a miss detection of PDCCH.

Table 8.4.1.1.3-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Test [8.1]
	
	

	Number of PDCCH symbols
	symbols
	2
	
	

	PHICH mapping
	
	1 PHICH group, normal PHICH duration
	
	

	Cell ID
	
	0
	
	

	Reference signal power
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	dB
	0
	
	

	Power difference between PCFICH and PDCCH
	dB
	0
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at antenna port
	dBm/15kHz
	
	
	

	Cyclic prefix
	
	Normal
	
	


For the parameters specified in Table 8.4.1.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.1.3-2.
Table 8.4.1.1.3-2: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth
	Aggregation level
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.1]
	10 MHz
	8 CCE
	[R.15 FDD]
	ETU70
	Low
	1
	-1.7


The normative reference for this requirement is TS 36.101 [2] clause 8.4.1.
8.4.1.1.4
Test description
8.4.1.1.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1 
Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1. Connect the SS to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to Table 8.4.1.1.3-1.

3. The downlink signals are initially set up according to Annex C.3.2.
4. Propagation conditions are set according to Annex B clause B.1.1, B.2.2.1 and B.2.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.4.1.4.3.

8.4.1.1.4.2
Test procedure

[FFS]

8.4.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
8.4.1.1.5
Test requirement


For the parameters specified in Table 8.4.1.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.1.5-1.
Table 8.4.1.1.5-1: Test requirement PDCCH/PCFICH
	Test number
	Bandwidth
	Aggregation level
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.1]
	10 MHz
	8 CCE
	[R.15 FDD]
	ETU70
	Low
	1
	-1.7 + [TT]


8.4.1.2
FDD PCFICH/PDCCH Transmit Diversity Performance

<Skipped unmodified section>
Annex A (normative): Measurement Channels

A.1
General

A schematic overview of the encoding process for the reference measurement channels is provided in Figure A-1. 
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Figure A-1. Schematic overview of the encoding process

A.2
UL reference measurement channels

A.3
DL reference measurement channels

A.3.1
General

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload size per sub-frame is varied in order to keep the code rate constant throughout a frame.

The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation NRB

1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.

2. [Find A such that the resulting coding rate is as close to R as possible, that is,
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a) A is a valid TB size assuming an allocation of NRB resource blocks]
3. If there is more than one A that minimises the equation above, then the larger value is chosen per default. 

A.3.2
Reference measurement channel for receiver characteristics

Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) [with the exception of sub-clause 7.4 (Maximum input level)].

Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific bandwidths. 

Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	504
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 5
	Bits
	408
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 0
	Bits
	248
	1064
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per subframe
	
	1
	1
	1
	1
	2
	2

	Code block CRC size
	Bits
	0
	0
	0
	0
	24
	24

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1656
	4140
	6900
	13800
	20700
	27600

	  For Sub-Frame 5
	Bits
	1368
	3852
	6612
	13512
	20412
	27312

	  For Sub-Frame 0
	Bits
	816
	3300
	6060
	12960
	19860
	26760

	Max. Throughput averaged over 1 frame
	kbps
	468.8
	1294.4
	2174.4
	4392
	6712
	8760

	Note 1:
2 symbols allocated to PDCCH

Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [8]

Note 3:
The RLC should be configured to Unacknowledged Mode




Table A.3.2-2 Fixed Reference Channel for Receiver Requirements (TDD)

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Number of HARQ Processes
	Processes
	1
	1
	1
	1
	1
	1

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	11.5
	
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Note 1:
2 symbols allocated to PDCCH 

Note 2:
The RLC should be configured to Unacknowledged Mode


<Start of new section>
A.3.5
Reference measurement channels for PDCCH/PCFICH performance requirements

A.3.5.1
FDD
Table A.3.5.1-1: Reference Channel FDD
	Parameter
	Unit
	Value

	Reference channel
	
	[R.15 FDD]
	[R.16 FDD]
	[R.17 FDD]

	Number if transmitter antennas
	
	1
	2
	4

	Channel bandwidth
	MHz
	10
	1.4
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	2
	2

	Aggregation level
	CCE
	8 
	2
	4

	DCI Format
	
	Format 1
	Format 1
	Format 2

	Cell ID
	
	0
	0
	0

	Payload (without CRC)
	Bits
	31
	32+1
	46

	
	
	
	
	


A.3.5.2
TDD
Table A.3.5.2-1: Reference Channel TDD
	Parameter
	Unit
	Value

	Reference channel
	
	[R.15 TDD]
	[R.16 TDD]
	[R.17 TDD]

	Number if transmitter antennas
	
	1
	2
	4

	Channel bandwidth
	MHz
	10
	1.4
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	2
	2

	Aggregation level
	CCE
	8 
	2
	4

	DCI Format
	
	Format 1
	Format 1
	Format 2

	Cell ID
	
	0
	0
	0

	Payload (without CRC)
	Bits
	34
	35
	49

	
	
	
	
	


<End of new section>
Annex B (normative): Propagation Conditions
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