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1
Introduction
RAN5 is asking RAN4 to introduce the PDCCH/PCFICH demodulation requirements for single Rx UE as follows [1]: 
===
For MTC (Cat 0):

RAN5 is developing test tolerances for test cases for MTC RRM test cases defined in TS 36.133 clauses A.8.1.14, A.8.1.15, A.8.1.16. Part of the analysis checks the demodulation SNR levels for PDCCH. The minimum requirements used for other test cases are defined in TS36.101 clause 8.4.1.1, but are only defined for 1x2 antennas. The Cat 0 test cases in question are defined with 2x1 antennas, and in RAN5 understanding the SNR values would differ. RAN5 cannot therefore proceed with the analysis and complete the test cases.

RAN5 also identified that the following additional test cases also are affected:
A.8.1.11, A.8.1.12, A.8.1.13, A.8.1.17, A.8.1.18.

In order for RAN5 to proceed and complete the Work Item RAN5 asks RAN4 to add demodulation PDCCH minimum requirements for 2x1 antenna configuration, in 36.101 clause 8.9.

===
The purpose of the LS from RAN5 can set the correct SNR level so that UE can decode PDCCH/PCFICH without errors during RRM event-triggered reporting test. If UE cannot decode PDCCH/PCFICH, UE may not receive the RRC signaling, for example, and the event-triggered reporting test does not work. 
In this contribution, we review the RRM event-triggered reporting tests for UE Cat-0, and propose to introduce new PDCCH/PCFICH demodulation requirements for single Rx UE. 

2
PCFICH/PDCCH setting in the event-trigged reporting test
RAN5 is now developing the conformance test procedure for Rel-12 UE Cat-0, and they request RAN4 to introduce PDCCH/PCFICH demodulation requirements covering A.8.1.11, A.8.1.12, A.8.1.13, A.8.1.14, A.8.1.15, A.8.1.16, A.8.1.17 and A.8.1.18 in TS36.133 [2]. When we review the existing event-triggered reporting test cases for Cat-0 specified in [2], all the test cases use the same control channel setting as shown in Table 1, that is, 10MHz, CFI=2, 2Tx, AL8 and ETU70. 
Table 1
Summary of PCFICH/PDCCH parameter setting used for UE Category 0 event-triggered reporting test in [2].
	Sub-clause
	Duplex mode
	Channel bandwidth
	CFI
	Antenna configuration
	Aggregation level
	Propagation channel

	A.8.1.11
	FDD
	10MHz
	2
	2x1
	AL8
	ETU70

	A.8.1.12
	FDD
	10MHz
	2
	2x1
	AL8
	ETU70

	A.8.1.13
	FDD
	10MHz
	2
	2x1
	AL8
	ETU70

	A.8.1.14
	HD-FDD
	10MHz
	2
	2x1
	AL8
	ETU70

	A.8.1.15
	HD-FDD
	10MHz
	2
	2x1
	AL8
	ETU70

	A.8.1.16
	HD-FDD
	10MHz
	2
	2x1
	AL8
	ETU70

	A.8.1.17
	TDD
	10MHz
	2
	2x1
	AL8
	ETU70

	A.8.1.18
	TDD
	10MHz
	2
	2x1
	AL8
	ETU70


Although the RRM test cases specify three duplex mode cases: (full-duplex) FDD, HD-FDD, and TDD, there is no difference between FDD and HD-FDD from the UE demodulation point of view. Therefore, RAN4 only need to specify two PCFICH/PDCCH demodulation requirements with single Rx: one for FDD/HD-FDD and another for TDD. 
Proposal 1: RAN4 specify new PCFICH/PDCCH demodulation requirements with 2x1 antenna configuration, 10MHz channel BW, AL8, ETU70, for FDD/HD-FDD and TDD, so that RAN5 can set the correct SNR test point for the event-triggered reporting tests. 

3
Simulation assumption for PCFICH/PDCCH demodulation requirements with single Rx

Based on the summary in Table 1, this section proposes the parameters for PCFICH/PDCCH demodulation requirements. Table 2 and Table 4 show the test parameters for FDD/HD-FDD and TDD, respectively, copied from the existing PDCCH demodulation requirements. Table 3 and Table 5 show the proposed PDCCH demodulation requirements with single Rx configuration for FDD/HD-FDD and TDD, respectively. We can reuse all the existing requirements except for antenna configuration.

3.1
FDD/HD-FDD
Table 2
Test parameters for PDCCH/PCFICH for FDD/HD-FDD.
	Parameter
	Unit
	Transmit diversity

	Number of PDCCH symbols
	symbols
	2

	 PHICH Ng (Note 1)
	
	1

	PHICH duration
	
	Normal

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
	PDCCH_RA

PHICH_RA 

OCNG_RA
	dB
	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB 

OCNG_RB
	dB
	-3

	
[image: image1.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Note 1:
According to Clause 6.9 in TS 36.211 [4]


Table 3
Requirements for PDCCH/PCFICH demodulation for FDD/HD-FDD.

	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.15-2 FDD
	OP.1 FDD
	ETU70
	2x1 Low
	1
	TBD


3.2
TDD

Table 4
Test parameters for PDCCH/PCFICH for TDD.
	Parameter
	Unit
	Transmit diversity

	Uplink downlink configuration (Note 1)
	
	0

	Special subframe configuration (Note 2)
	
	4

	Number of PDCCH symbols
	symbols
	2

	PHICH Ng (Note 3)
	
	1

	PHICH duration
	
	Normal

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
	PDCCH_RA

PHICH_RA

OCNG_RA
	dB
	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB

OCNG_RB
	dB
	-3
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N

at antenna port
	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4]. 

Note 3:
According to Clause 6.9 in TS 36.211 [4]


Table 5
Requirements for PDCCH/PCFICH demodulation for TDD.

	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.15-2 TDD
	OP.1 FDD
	ETU70
	2x1 Low
	1
	TBD


4
Simulation results

For reference, we show the ideal simulation results based on the simulation assumption in Figure 1. Table 6 also shows the SNR levels to achieve 1% pm-dsg without impairments. 
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Figure 1
Simulation results for PDCCH/PCIFCH with single Rx. 
Table 6
SNR to achieve 1% of pm-dsg (ideal results).
	
	2Rx
	1Rx

	FDD
	-4.9 [dB]
	-1.3 [dB]

	TDD
	-4.7 [dB]
	-1.2 [dB]


5
Conclusion
In this contribution, we analyze the required PDCCH/PCFICH demodulation requirement for the RRM event-trigger reporting requirements for UE category 0. 
Proposal 1: RAN4 specify PCFICH/PDCCH demodulation requirement with 2x1 antenna configuration, 10MHz channel BW, AL8, ETU70, for FDD/HD-FDD and TDD, so that RAN5 can set the correct SNR test point for the event-triggered reporting tests. 
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Appendix

	Parameter
	Unit
	Value

	Reference channel
	
	R.15-2 FDD
	R.15-2 TDD

	Number of transmitter antennas
	
	2
	2

	Channel bandwidth
	MHz
	10
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	2

	Aggregation level
	CCE
	8
	8

	DCI Format
	
	1
	1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	31
	34
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