Page 1



3GPP TSG-RAN4 Meeting #84
R4-1708731
Berlin, Germany, 21 - 25 August 2017
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.101
	CR
	4525
	rev
	2
	Current version:
	14.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	
	Core Network
	


	

	Title:

	CR on Enhanced CRS-IM PDCCH/PCFICH performance requirements

	
	

	Source to WG:
	Intel Corporation, Qualcomm

	Source to TSG:
	RAN4

	
	

	Work item code:
	LTE_eCRSIM_eSUMIMO
	
	Date:
	2017-08-11

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-14

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	Introduction of enhanced CRS-IM PDCCH/PCFICH performance requirements.

	
	

	Summary of change:
	PDCCH/PCFICH test cases and FRCs for the enhanced CRS-IM performance requirements

	
	

	Consequences if not approved:
	Enhanced CRS-IM PDCCH/PCFICH performance requirements are not defined

	
	

	Clauses affected:
	8.4.1.2, 8.4.2.2, 8.10.2, A.3.5

	
	

	
	Y
	N
	
	

	Other specs
	
	x
	 Other core specifications

	 

	affected:
	x
	
	 Test specifications
	TS 36.521-1 

	(show related CRs)
	
	x
	 O&M Specifications
	

	
	

	Other comments:
	


START OF CHANGE #1
8.4
Demodulation of PDCCH/PCFICH

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.
8.4.1
FDD

<SKIP UNCHANGED PART>

8.4.1.2
Transmit diversity performance

<SKIP UNCHANGED PART>

8.4.1.2.9
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
The purpose of this test is to verify the Enhanced Downlink Control Channel Performance Requirement Type A for PDCCH/PCFICH with 4 transmit antennas for the case of dominant interferer with the non-colliding CRS pattern and applying interference model defined in clause B.7.1. 
For the parameters specified in Table 8.4.1-1 and Table 8.4.1.2.9-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2.9-2. In Table 8.4.1.2.9-1, Cell 1 is the serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively. The CRS assistance information [7] is provided and includes information on Cell 2 and Cell 3.

Table 8.4.1.2.8-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
	PDCCH_RA

OCNG_RA
	dB
	-3
	-3
	-3

	
	PHICH_RA
	dB
	-3
	N/A
	N/A

	
	PCFICH_RB

PDCCH_RB

OCNG_RB 
	dB
	-3
	-3
	-3

	
	PHICH_RB
	dB
	-3
	N/A
	N/A

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3
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	dB
	As defined in Table 8.4.1.2.9-2
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell ID
	
	0
	1
	6

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Number of DL control region OFDM symbols
	
	2
	2
	2

	CFI indicated in PCFICH
	
	2
	2
	2

	PHICH Ng (Note 1)
	
	1/6
	N/A
	N/A

	PHICH duration
	
	Normal
	N/A
	N/A

	PDSCH TM
	
	4
	N/A
	N/A

	Interference model
	
	NA
	As specified in clause B.7.1
	As specified in clause B.7.1

	Unused RE-s and PRB-s (Note 2)
	
	OCNG
	OCNG 
	OCNG

	Time Offset relative to Cell 1
	(s
	N/A
	2
	3

	Frequency shift relative to Cell 1
	Hz
	N/A
	200
	300

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

Note 2:
For Cell 2 and Cell 3 unused RE-s and PRB-s do not include control region REs.


Table 8.4.1.2.9-2: Minimum Performance for PDCCH/PCFICH for Enhanced Downlink Control Channel Performance Requirement Type A

	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	Cell 3
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	2 CCE
	R.17-1 FDD
	OP.1 FDD
	EPA5
	EPA5
	EPA5
	4x2 Low
	1
	14.1

	Note 1:
The OCNG pattern applies for Cell 1, Cell 2 and Cell 3.
Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 4:
SNR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


END OF CHANGE #1
START OF CHANGE #2
8.10
Demodulation (4 receiver antenna ports)

The performance requirements specified in this clause are valid for 4Rx capable UEs.
<SKIP UNCHANGED PART>

8.10.2
PDCCH/PCFICH

8.10.2.1
FDD

8.10.2.1.4
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
The purpose of this test is to verify the Enhanced Downlink Control Channel Performance Requirement Type A for PDCCH/PCFICH with 4 transmit antennas for the case of dominant interferer with the non-colliding CRS pattern and applying interference model defined in clause B.7.1. 
For the parameters specified in Table 8.10.2.1.4-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.10.2.1.4-2. In Table 8.10.2.1.4-1, Cell 1 is the serving cell, and Cell 2 is the aggressor cell. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1 and Cell, respectively. 
Table 8.10.2.1.4-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
	PDCCH_RA

OCNG_RA
	dB
	-3
	-3

	
	PHICH_RA
	dB
	-3
	N/A

	
	PCFICH_RB

PDCCH_RB

OCNG_RB 
	dB
	-3
	-3

	
	PHICH_RB
	dB
	-3
	N/A

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3
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	dB
	As defined in Table 8.10.2.1.4-2
	13.91

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Number of DL control region OFDM symbols
	
	2
	2

	CFI indicated in PCFICH
	
	2
	2

	PHICH Ng (Note 1)
	
	1/6
	N/A

	PHICH duration
	
	Normal
	N/A

	PDSCH TM
	
	4
	N/A

	Interference model
	
	NA
	As specified in clause B.7.1

	Unused RE-s and PRB-s (Note 2)
	
	OCNG
	OCNG 

	Time Offset relative to Cell 1
	(s
	N/A
	2

	Frequency shift relative to Cell 1
	Hz
	N/A
	200

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

Note 2:
For Cell 2 unused RE-s and PRB-s do not include control region REs.


Table 8.10.2.1.4-2: Minimum Performance for PDCCH/PCFICH for Enhanced Downlink Control Channel Performance Requirement Type A

	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	1 CCE
	R.17-2 FDD
	OP.1 FDD
	EPA5
	EPA5
	4x4 Low
	1
	16.5

	Note 1:
The OCNG pattern applies for Cell 1 and Cell 2.
Note 2:
The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.
Note 4:
SNR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


END OF CHANGE #2

START OF CHANGE #3
8.4
Demodulation of PDCCH/PCFICH

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.
<SKIP UNCHANGED PART>

8.4.2
TDD

<SKIP UNCHANGED PART>

8.4.2.2
Transmit diversity performance

<SKIP UNCHANGED PART>

8.4.2.2.9
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
The purpose of this test is to verify the Enhanced Downlink Control Channel Performance Requirement Type A for PDCCH/PCFICH with 4 transmit antennas for the case of dominant interferer with the non-colliding CRS pattern and applying interference model defined in clause B.7.1. 
For the parameters specified in Table 8.4.1-1 and Table 8.4.2.2.9-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.9-2. In Table 8.4.2.2.9-1, Cell 1 is the serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively. The CRS assistance information [7] is provided and includes information on Cell 2 and Cell 3.

Table 8.4.2.2.9-1: Test Parameters for PDCCH/PCFICH

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
	PDCCH_RA

OCNG_RA
	dB
	-3
	-3
	-3

	
	PHICH_RA
	dB
	-3
	N/A
	N/A

	
	PCFICH_RB

PDCCH_RB

OCNG_RB 
	dB
	-3
	-3
	-3

	
	PHICH_RB
	dB
	-3
	N/A
	N/A

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3
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	dB
	As defined in Table 8.4.1.2.9-2
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell ID
	
	0
	1
	6

	UL/DL Configuration
	
	0
	0
	0

	Special Subframe Configuration
	
	4
	4
	4

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Number of DL control region OFDM symbols
	
	
2

	CFI indicated in PCFICH
	
	
2

	PHICH Ng (Note 1)
	
	1/6
	N/A
	N/A

	PHICH duration
	
	Normal
	N/A
	N/A

	PDSCH TM
	
	4
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.7.1
	As specified in clause B.7.1

	Unused RE-s and PRB-s (Note 2)
	
	OCNG
	OCNG 
	OCNG

	Time Offset relative to Cell 1
	(s
	N/A
	2
	3

	Frequency shift relative to Cell 1
	Hz
	N/A
	200
	300

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

Note 2:
For Cell 2 and Cell 3 unused RE-s and PRB-s do not include control region REs.


Table 8.4.2.2.9-2: Minimum Performance for PDCCH/PCFICH for Enhanced Downlink Control Channel Performance Requirement Type A

	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	Cell 3
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	2 CCE
	R.17-1 TDD
	OP.1 TDD
	EPA5
	EPA5
	EPA5
	4x2 Low
	1
	14.4

	Note 1:
The OCNG pattern applies for Cell 1, Cell 2 and Cell 3. 

Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3. 

Note 4:
SNR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


END OF CHANGE #3
START OF CHANGE #4
8.10
Demodulation (4 receiver antenna ports)

The performance requirements specified in this clause are valid for 4Rx capable UEs.
<SKIP UNCHANGED PART>

8.10.2
PDCCH/PCFICH
<SKIP UNCHANGED PART>

8.10.2.2
TDD
<SKIP UNCHANGED PART>

8.10.2.2.4
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
The purpose of this test is to verify the Enhanced Downlink Control Channel Performance Requirement Type A for PDCCH/PCFICH with 4 transmit antennas for the case of dominant interferer with the non-colliding CRS pattern and applying interference model defined in clause B.7.1.

For the parameters specified in Table 8.10.2.2.4-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.10.2.2.4-2. In Table 8.10.2.2.4-1, Cell 1 is the serving cell, and Cell 2 is the aggressor cell. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1 and Cell, respectively.
Table 8.10.2.2.4-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
	PDCCH_RA

OCNG_RA
	dB
	-3
	-3

	
	PHICH_RA
	dB
	-3
	N/A

	
	PCFICH_RB

PDCCH_RB

OCNG_RB 
	dB
	-3
	-3

	
	PHICH_RB
	dB
	-3
	N/A

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3
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	dB
	As defined in Table 8.10.2.1.4-2
	13.91

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	UL/DL Configuration
	
	0
	0

	Special Subframe Configuration
	
	4
	4

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Number of DL control region OFDM symbols
	
	2

	CFI indicated in PCFICH
	
	2

	PHICH Ng (Note 1)
	
	1/6
	N/A

	PHICH duration
	
	Normal
	N/A

	PDSCH TM
	
	4
	N/A

	Interference model
	
	NA
	As specified in clause B.7.1

	Unused RE-s and PRB-s (Note 2)
	
	OCNG
	OCNG 

	Time Offset relative to Cell 1
	(s
	N/A
	2

	Frequency shift relative to Cell 1
	Hz
	N/A
	200

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

Note 2:
For Cell 2 unused RE-s and PRB-s do not include control region REs.


Table 8.10.2.1.4-2: Minimum Performance for PDCCH/PCFICH for Enhanced Downlink Control Channel Performance Requirement Type A

	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	1 CCE
	R.17-2 TDD
	OP.1 TDD
	EPA5
	EPA5
	4x4 Low
	1
	17.9

	Note 1:
The OCNG pattern applies for Cell 1 and Cell 2.
Note 2:
The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.
Note 4:
SNR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


END OF CHANGE #4

START OF CHANGE #5
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.15-1 FDD
	R.15-2 FDD
	R.16 FDD
	R.16-1 FDD
	R.16-2 FDD
	R.16-3 FDD
	R.16-4 FDD
	R.17 FDD
	R.17-1 FDD
	R.17-2 FDD

	Number of transmitter antennas
	
	1
	2
	2
	2
	2
	2
	2
	2
	4
	4
	4

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10
	10
	10
	5
	10
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	3
	2
	2
	3
	3
	1
	1
	2
	2
	2

	Aggregation level
	CCE
	8 
	8
	8
	4
	2
	4
	2
	4
	2
	2
	1

	DCI Format
	
	1
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2

	Cell ID
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	31
	31
	31
	43
	43
	43
	43
	43
	42
	46
	46


Table A.3.5.1-2: Void
A.3.5.2
TDD

Table A.3.5.2-1: Reference Channel TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.15 TDD
	R.15-1 TDD
	R.15-2 TDD
	R.16 TDD
	R.16-1 TDD
	R.16-2 TDD
	R.16-3 TDD
	R.16-4 TDD
	R.17 TDD
	R.17-1 TDD
	R.17-2 TDD

	Number of transmitter antennas
	
	1
	2
	2
	2
	2
	2
	2
	2
	4
	4
	4

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10
	10
	10
	5
	10
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	3
	2
	2
	3
	3
	1
	1
	2
	2
	2

	Aggregation level
	CCE
	8 
	8
	8
	4
	2
	4
	2
	4
	2
	2
	1

	DCI Format
	
	1
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2

	Cell ID
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	34
	34
	34
	46
	46
	46
	46
	46
	45
	49
	49


Table A.3.5.2-2: Void
END OF CHANGE #5
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