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1
Introduction
In the last RAN4 meeting #49, CR for radio link monitoring in LTE was agreed [1]. In RAN4 #49bis, details of test cases for radio link monitoring were further discussed, and the following working assumptions were agreed in the ad-hoc sessions [2]:
· Two separate tests for out-of-sync and in-sync
· Channel BW: 10 MHz

· Test cases for 10 MHz should be developed first, and other channel BW would be developed later if necessary to achieve better test coverage
· TX configuration: 1x2, 2x2

· Methodology: Fixed SNR to facilitate easier testing and consistent UE behaviour

This contribution provides a draft of the test cases based on the above working assumptions. 
2
Summary of Test
This section provides summary of test for radio link monitoring:
Testing separately for out-of-sync and in-sync

According to the agreed working assumptions, out-of-sync and in-sync should be tested separately.
Channel BW

According to the agreed working assumptions, tests for 10 MHz channel BW are proposed. Tests for other channel BW would be developed later if necessary to achieve better test coverage.

TX configuration

According to the agreed working assumptions, tests for 1x2 and 2x2 are proposed. Tests for other configurations, such as 4x2, would be developed later if necessary to achieve better test coverage.

Propagation conditions
Tests are performed in AWGN and in a “static [6]-tap” channel as defined below.  The definition can be officially included in 36.101 Annex B, Table TBD. The propagation channel to be used has the following characteristics:

1. frequency selectivity,

2. static, i.e. no variation in time,

3. [6]-taps sampled at Ts with delays/coefficients as specified in Table 1.

(Note: This channel response is currently defined for normal CP and 10 MHz BW tests. A corresponding channel for extended CP and other BWs might be defined appropriately if the corresponding test cases are introduced.)

	Delay in Ts (us)
	Coefficient value

	0 (0 us)
	1

	24 (0.781 us)
	1

	48 (1.563 us)
	1

	72 (2.344 us)
	1

	96 (3.125 us)
	1

	120 (3.906 us)
	1


Table 1. Static [6]-tap channel

Transmission of PDCCH

It was agreed in the RRM ad-hoc that fixed SNR approach for Qin/Qout should be applied to the radio link monitoring tests. It implies that PDCCH would not have to be transmitted to the tested UE. Therefore, it is proposed that no PDCCH should be transmitted to the tested UE. The reasons for this are listed below:

· PDCCH transmissions would cause some UE actions, i.e. UL grants would cause UL-SCH transmissions and DL grants would cause ACK/NACK transmissions in uplink. It would drop periodical CQI transmissions using PUCCH. It is noted that simultaneous transmission of CQI and ACK/NACK is set to Medium priority in the LTE feature and test prioritisation list [3], and therefore it should be disabled. 
· When DRX is used, PDCCH transmission would make UE go back to no DRX states and hence no PDCCH should be transmitted to the tested UE to maintain the DRX states. It implies that it would be preferable not to transmit PDCCH to the tested UE in order to achieve commonality between no DRX and DRX test cases.
· It could simplify the tests.
It is also proposed that dummy PDCCH signals, which are transmitted to other UEs, should be transmitted as part of ONCG in order to achieve realistic test conditions. 
Summary of cases
(Editor’s note: Final test cases should be determined based on propagation conditions as well as channel BW and TX configurations in order to achieve better test coverage and to minimize the number of tests.)

The following test cases are provided in the next section:
Out-of-sync:

1) 10 MHz, 1x2 (SIMO) -- AWGN
2) 10 MHz, 2x2 (SFBC) – AWGN
3) 10 MHz, 1x2 (SIMO) – Static [6]-tap channel

4) 10 MHz, 2x2 (SFBC) – Static [6]-tap channel
In-sync

5) 10 MHz, 1x2 (SIMO) – Static [6]-tap channel
6) 10 MHz, 2x2 (SFBC) – Static [6]-tap channel
The sections below provide the proposed tests for E-UTRA FDD. Same tests are also proposed for E-UTRAN TDD in which case some additional TDD specific parameters (e.g. special sub-frame configuration etc) are to be used in the relevant tables containing the general tests parameters.
SINR simulation results:

Interested companies are requested to provide SNR simulation results for the above mentioned scenarios (for FDD and TDD) in the next meeting. The results will be used to set appropriate values of SNR1-5 in the test cases. Some exemplary results were provided in [4].
3
Proposed test case
A.7.3
Radio Link Monitoring

A.7.3.1
E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync

A.7.3.1.1
Test Purpose and Environment

The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in section 7.6.

The test parameters are given in Tables A.X-1 and A.X-2 below. There is one cell (cell #1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure A.X-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell # 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. 
Table A.x.1: General test parameters for E-UTRAN FDD out-of-sync testing

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	PDSCH parameters 
	
	TBD
	TBD
	R.0 FDD
	TBD
	As specified in section A.3.1.1.1.

	PCFICH/PDCCH/PHICH parameters
	
	TBD
	TBD
	R.6 FDD
	TBD
	As specified in section A.3.1.2.1. 

	Active cell
	
	Cell 1
	Cell 1
	Cell 1
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length

	
	Normal
	Normal
	Normal
	Normal
	

	E-UTRA RF Channel Number
	
	1
	1
	1
	1
	One E-UTRA FDD carrier frequency is used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	10
	10
	

	Transmit antennas
	
	1
	2
	1
	2
	

	In sync transmission parameters
	DCI format
	
	1C
	1C
	1C
	1C
	As defined in section 5.3.3.1.4 in TS 36.213

	
	Number of Control OFDM symbols
	
	2
	2
	2
	2
	The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to [2%] block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-2.

	
	Aggregation level 
	CCE
	4
	4
	4
	4
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	-3
	0
	-3
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	1
	4
	1
	

	Out of sync transmission parameters
	DCI format
	
	1A
	1A
	1A
	1A
	As defined in section 5.3.3.1.4 in TS 36.213

	
	Number of Control OFDM symbols
	
	2
	2
	2
	2
	The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to [10%] block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-1.

	
	Aggregation level 
	CCE
	8
	8
	8
	8
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	1
	4
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	1
	4
	1
	

	DRX
	
	OFF
	OFF
	OFF
	OFF
	

	Layer 3 filtering
	
	Enabled
	Enabled
	Enabled
	Enabled
	Counters:

N310 = 1; N311 = 1

	T310 timer
	ms
	0
	0
	0
	0
	T310 is disabled

	T311 timer
	ms
	1000
	1000
	1000
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	PUCCH 1-0
	PUCCH 1-0
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	2
	2
	2
	2
	Minimum CQI reporting periodicity

	Propagation channel
	
	AWGN
	AWGN
	Static [6]-tap
	Static [6]-tap
	Static [6]-tap channel is defined in 36.101 Annex B, Table TBD.

	T1
	s
	[1]
	[1]
	[1]
	[1]
	


	T2
	s
	[0.4]
	[0.4]
	[0.4]
	[0.4]
	

	T3
	s
	[0.5]
	[0.5]
	[0.5]
	[0.5]
	


 Table A.x.2: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Transmit antennas
	
	1
	2

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	TBD
	TBD

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	SNR2
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	SNR3
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	AWGN
	AWGN

	Note 1:
OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.

Note 3:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.


Table A.x.3: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring tests # 3 and # 4

	Parameter
	Unit
	Test 3
	Test 4

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Transmit antennas
	
	1
	2

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	TBD
	TBD

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	SNR2
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	SNR3
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	Static [6]-tap
	Static [6]-tap

	Note 1:
OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.

Note 3:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
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Figure 7.x.1. SNR variation for out-of-sync testing
(Editor’s note: Behaviours of continuing the transmissions of PUCHH when T310 timer is running could be verified in the tests for in-sync.)
A.7.3.1.2
Test Requirements

The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During time duration T1 and T2 the UE shall continuously report CQI according to the configured CQI mode (PUCCH 1-0) with a periodicity of 2 ms.
The UE shall stop reporting the CQI within [200 + 40] ms from the start of the time duration T3. 

The rate of correct events observed during repeated tests shall be at least 90%.

A.7.3.2
E-UTRAN FDD Radio Link Monitoring Test for In-sync

A.7.3.2.1
Test Purpose and Environment

The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in section 7.6.

The test parameters are given in Tables A.X-3 and A.X-4 below. There is one cell (cell #1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.X-2 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell # 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. 

Table A.x.4: General test parameters for E-UTRAN FDD in-sync testing

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PDSCH parameters 
	
	TBD
	TBD
	As specified in section A.3.1.1.1.

	PCFICH/PDCCH/PHICH parameters
	
	TBD
	TBD
	As specified in section A.3.1.2.1. 

	Active cell
	
	Cell 1
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length

	
	Normal
	Normal
	

	E-UTRA RF Channel Number
	
	1
	1
	One E-UTRA FDD carrier frequency is used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	Transmit antennas
	
	1
	2
	

	In sync transmission parameters
(Not transmitted)
	DCI format
	
	1C
	1C
	As defined in section 5.3.3.1.4 in TS 36.213

	
	Number of Control OFDM symbols
	
	2
	2
	The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to [2%] block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-2.

	
	Aggregation level 
	CCE
	4
	4
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	-3
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	1
	

	Out of sync transmission parameters
(Not transmitted)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.4 in TS 36.213

	
	Number of Control OFDM symbols
	
	2
	2
	The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to [10%] block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-1.

	
	Aggregation level 
	CCE
	8
	8
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	1
	

	DRX
	
	OFF
	OFF
	

	Layer 3 filtering
	
	Enabled
	Enabled
	Counters:

N310 = 1; N311 = 1

	T310 timer
	ms
	[2000]
	[2000]
	T310 is enabled

	T311 timer
	ms
	1000
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	2
	2
	Minimum CQI reporting periodicity

	Propagation channel
	
	Static [6]-tap
	Static [6]-tap
	

	T1
	s
	[0.5]
	[0.5]
	


	T2
	s
	[0.4]
	[0.4]
	

	T3
	s
	[1.36]
	[1.36]
	

	T4
	s
	[0.4]
	[0.4]
	

	T5
	s
	[1]
	[1]
	


Table A.x.6: Cell specific test parameters for E-UTRAN FDD (cell # 1) for in-sync radio link monitoring tests # 1 and # 2


	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Transmit antennas
	
	1
	2

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	TBD
	TBD

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	`

0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR1
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	SNR2
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	SNR3
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	SNR4
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	SNR5
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	Static [6]-tap
	Static [6]-tap

	Note 1:
OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.

Note 3:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
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Figure 7.x.2. SNR variation for in-sync testing
(Editor’s note 1: T310 timer, which starts at Point B (the best scenario), would expire 200 + 40  ms after Point E. “200 + 40 ms” would correspond the safety margin for in-sync detection for in-sync detection at Point E.)

(Editor’s note 2: T310 timer, which starts 200 + 40 ms after Point B (the worst scenario), would expire 480 ms after Point E. Therefore, the verification should be conducted at Point F (480 + [40] ms after Point E).)

(Editor’s note 3: Behaviours of starting T310 timer could be verified in the tests for out-of-sync.)
A.7.3.2.2
Test Requirements

The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During time duration T1, T2, T3, T4 and T5 the UE shall continuously report CQI according to the configured CQI mode (PUCCH 1-0) with a periodicity of 2 ms.
If the UE stops reporting the CQI before Point F ([520] ms after the start of the time duration T5), the UE fails the tests.

The rate of correct events observed during repeated tests shall be at least 90%.

4
Conclusions
Proposals for test cases for RLM requirements were made in this contribution. Companies are encouraged to bring PDCCH simulation results for alignment in RAN4#50 to finalize the SNR points, or alternately the Ior levels at the level transitions for both out-of-sync and in-sync testing.  Below is a list of the scenarios to simulate:
Notes:

· Implementation margin should be included in the simulations
	Scenario
	Description
	Reference channel
	CFI
	Cell ID
	Propagation model
	Antenna correlation
	Verification point

	RLM1
	1x2 8CCE DCI1A 10MHz
	Table 1
	2
	0
	AWGN
	Low
	10%

	RLM2
	1x2 8CCE DCI1A 10MHz
	Table 1
	2
	0
	Static 6 tap
	Low
	10%

	RLM3
	2x2 8CCE DCI1A 10MHz SFBC
	Table 1
	2
	0
	AWGN
	Low
	10%

	RLM4
	2x2 8CCE DCI1A 10MHz SFBC
	Table 1
	2
	0
	Static 6 tap
	Low
	10%

	RLM5
	1x2 4CCE DCI1C 10MHz
	Table 2
	2
	0
	AWGN
	Low
	2%

	RLM6
	1x2 4CCE DCI1C 10MHz
	Table 2
	2
	0
	Static 6 tap
	Low
	2%

	RLM7
	2x2 4CCE DCI1C 10MHz SFBC
	Table 2
	2
	0
	AWGN
	Low
	2%

	RLM8
	2x2 4CCE DCI1C 10MHz SFBC
	Table 2
	2
	0
	Static 6 tap
	Low
	2%


Table 1: Out-of sync PCFICH/PDCCH assumptions

	Common parameters
	Value

	General setup
	PDCCH and PCFICH are tested jointly i.e. miss detection of PCFICH implies a miss detection of PDCCH

	Performance requirement
	SNR required to fulfill the target quality

	Channel coding
	According to Sections 5.3.3 and 5.3.4 of 36.212

	Physical channel processing
	According to Sections 6.7 and 6.8 of 36.211

	
	

	Power allocation: 1 TX 1 
	PDCCH_RA = PDCCH_RB = 4 dB 

PCFICH_RA = PCFICH_RB = 1 dB



	Power allocation: 2 TX 1
	PDCCH_RA = PDCCH_RB = 1 dB 

PCFICH_RA = PCFICH_RB = 1 dB



	PHICH duration
	Normal 

	Number of PHICH groups 2
	Ng=1

	PDCCH content
	All PDCCH resources (in addition to the desired PDCCH) shall be occupied by non-zero data.

	Cyclic prefix
	Normal

	Scheduling rate
	Ten subframes per radio frame (all subframes occupied)

	Blind decoding
	Not taken into account in the simulations

	Interference
	AWGN

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	TX EVM
	6 % (see [9] for details)

	Simulation length
	10000 subframes at minimum

	TDD frame structure
	Uplink-downlink configuration: 1 

Special subframe configuration: 4


Note 1:
The power allocation values PDCCH_RA and PDCCH_RB are given as defined in the Section 3.3 of 36.101. 

Note 2:
The number of PHICH groups for normal cyclic prefix is equal to ceiling[Ng(N_DL_RB/8)], where N_DL_RB is the downlink bandwidth configuration (number of resource blocks).

Table 2: In-sync PCFICH/PDCCH assumptions

	Common parameters
	Value

	General setup
	PDCCH and PCFICH are tested jointly i.e. miss detection of PCFICH implies a miss detection of PDCCH

	Performance requirement
	SNR required to fulfill the target quality

	Channel coding
	According to Sections 5.3.3 and 5.3.4 of 36.212

	Physical channel processing
	According to Sections 6.7 and 6.8 of 36.211

	
	

	Power allocation: 1 TX 1 
	PDCCH_RA = PDCCH_RB = 0 dB 

PCFICH_RA = PCFICH_RB = 4 dB



	Power allocation: 2 TX 1
	PDCCH_RA = PDCCH_RB = -3 dB 

PCFICH_RA = PCFICH_RB = 1 dB



	PHICH duration
	Normal 

	Number of PHICH groups 2
	Ng=1

	PDCCH content
	All PDCCH resources (in addition to the desired PDCCH) shall be occupied by non-zero data.

	Cyclic prefix
	Normal

	Scheduling rate
	Ten subframes per radio frame (all subframes occupied)

	Blind decoding
	Not taken into account in the simulations

	Interference
	AWGN

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	TX EVM
	6 % (see [9] for details)

	Simulation length
	10000 subframes at minimum

	TDD frame structure
	Uplink-downlink configuration: 1 

Special subframe configuration: 4


Note 1:
The power allocation values PDCCH_RA and PDCCH_RB are given as defined in the Section 3.3 of 36.101. 

Note 2:
The number of PHICH groups for normal cyclic prefix is equal to ceiling[Ng(N_DL_RB/8)], where N_DL_RB is the downlink bandwidth configuration (number of resource blocks).
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