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1 Background

In RAN4#84bis meeting, the topic about R13 Non-BL UE PDSCH requirements was extensively discussed and the related CRs [1~3] were agreed with the reference channels keeping the brackets. This paper will discuss the scheduling pattern based on the CR sturcture.

2. Discussion
<Start  of the change 1>
8.11.1.1.2
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
8.11.1.1.2.1
Single-layer Spatial Multiplexing

For single-layer transmission on antenna ports 7 or 8 upon detection of a MPDCCH with DCI format 6-1A, the requirements are specified in Table 8.11.1.1.2.1-2 with the addition of the parameters in Table 8.11.1.1.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8. 

Table 8.11.1.1.2.1-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) 

	parameter
	Unit
	Test 1
	Test 2
	Test 3

	Downlink power allocation
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	dB
	0
	0
	0

	
	
[image: image2.wmf]B

r


	dB
	0 (Note 1)
	0 (Note 1)
	0(Note 1)

	
	(
	dB
	-3
	-3
	-3

	
	δ
	dB
	0
	0
	0

	
	
	
	
	

	


	
	
	
	
	

	


	Beamforming model
	
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dBm/15kHz
	-98 (Note 6)
	-98 (Note 6)
	-98 (Note 6)

	Symbols for unused PRBs
	
	OCNG (Note 3)
	OCNG (Note 3)
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	6
	6
	6

	Simultaneous transmission
	
	No
	No
	No

	PDSCH transmission mode
	
	9
	9
	9

	Coverage enhancement mode
	
	CE Mode A
	CE Mode A
	CE Mode A

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2

	Maximum number of repetitions for PDSCH (pdsch-maxNumRepetitionCEmodeA)
	
	16
	16
	 Not configured

	PDSCH repetition number 
	
	8
	4
	2

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Enabled
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1
	1
	1

	Frequency hopping interval

(interval-FDD)
	ms
	8
	2
	1

	MPDCCH transmission duration

(mPDCCH-NumRepetition)
	ms
	8
	2
	1

	MPDCCH repetition number
	
	8
	2
	1

	Number of narrowbands for frequency hopping
(mpdcch-pdsch-HoppingNB)
	
	2
	2
	2

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	4
	4
	10

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	7
	7
	7

	MPDCCH aggregation level
	
	24
	24
	24

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 4:
For each test, DC subcarrier puncturing shall be considered.
Note 5:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.


The starting subframe should satisfy the condition 
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 for UE specific searching space. For MPDCCH UE-specific search space, and Type0-MPDCCH common search space, 
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 is given by the higher layer parameter mPDCCH-startSF-UESS and the value of 
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 is signalled with the value of higher layer parameter mPDCCH-NumRepetition.

For the test case 2, 
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. Thus the scheduling pattern for test case 2 is 
· The PDSCH subframes are scheduled at the 3th to (3+4-1)th subframes every 8 ms. Information bit payload is availabled from the 9th to 16th subframes with repetition. (Starting from the 0th subframe)
The scheduling pattern for the test case 3, 
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, the MPDCCH starting subframe should satisfy the condition 
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. Thus the scheduling pattern for test case 3 is 
· The PDSCH subframes are scheduled at the 2th to (2+2-1)th subframes every 10 ms. Information bit payload is  availabled from the 9th to 16th subframes with repetition. (Starting from the 0th subframe)
Table 8.11.1.1.2.1-2: Minimum performance for CDM-multiplexed DM RS (FRC) 
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/3
	R.80 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	-2.0
	M1

	2
	10MHz QPSK 1/3
	[R.80 FDD]
	OP.2 FDD
	EPA5
	2x2 Low
	70
	-4.0
	≥1


	3
	10MHz QPSK 1/3
	[R.80 FDD]
	OP.2 FDD
	EPA5
	2x4 Low
	70
	-4.0
	≥1


8.11.1.1.3
Transmit diversity performance (Cell-Specific Reference Symbols)
8.11.1.1.3.1
Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.11.1.1.3.1-2, with the addition of the parameters in Table 8.11.1.1.3.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.

Table 8.11.1.1.3.1-1: Test Parameters for Transmit diversity performance (FRC)

	Parameter
	Unit
	Test 1 (Note 3)
	Test 2 (Note 3)
	Test 3 (Note 3)
	Test 4 (Note 3)

	Downlink power allocation
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	dB
	-3
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
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	dB
	0
	0
	0
	0

	
	δ
	dB
	3
	3
	3
	3
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	dBm/15kHz
	-98
	-98
	-98
	-98

	Coverage enhancement mode
	
	CE Mode B
	CE Mode A
	CE Mode B
	CE Mode B

	PDSCH transmission mode
	
	2
	2
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2

	Maximum number of repetitions
 for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB)
	
	Not configured
	Not configured
	Not configured
	Not configured

	PDSCH repetition number
	
	64
	1
	32
	16

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Disabled
	Enabled

	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1
	N/A
	1
	1

	Frequency hopping interval

(interval-FDD)
	ms
	16
	N/A
	8
	4

	MPDCCH transmission duration
(mPDCCH-NumRepetition)
	ms
	64
	1
	32
	8

	MPDCCH repetition number
	
	64
	1
	32
	8

	Number of narrowbands for frequency hopping 
(mpdcch-pdsch-HoppingNB)
	
	4
	N/A
	4
	4

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	2.5
	1
	2.5
	4

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	7
	0
	7
	7

	MPDCCH aggregation level
	
	24
	8
	24
	24

	Note 1:
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Note 2:
For each test, DC subcarrier puncturing shall be considered.

Note 3:
Test 1, test 3 and test 4 are applicable for UE supporting CE Mode B. Test 2 is applicable for UE not supporting CE Mode B.
Note 4:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.


The starting subframe should satisfy the condition 
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 for UE specific searching space. For MPDCCH UE-specific search space, and Type0-MPDCCH common search space, 
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 is given by the higher layer parameter mPDCCH-startSF-UESS and the value of 
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 is signalled with the value of higher layer parameter mPDCCH-NumRepetition.

For the test case 3, 
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. Thus the scheduling pattern for test case 3 is 

· The PDSCH subframes are scheduled at the 33th to (33+32-1)th subframes every 80 ms. Information bit payload is availabled from the 9th to 16th subframes with repetition. (Starting from the 0th subframe)
The scheduling pattern for the test case 4, 
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, the MPDCCH starting subframe should satisfy the condition 
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. Thus the scheduling pattern for test case 4 is 
· The PDSCH subframes are scheduled at the 9th to (9+16-1)th subframes every 10 ms. Information bit payload is availabled from the 9th to 16th subframes with repetition. (Starting from the 0th subframe)
Table 8.11.1.1.3.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/10
	R.81 FDD
	OP.2 FDD
	ETU1
	2x1 Low
	70
	-13.5
	M1

	2
	10MHz 16QAM 1/2
	R.79 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	9.4
	M1

	3
	10MHz QPSK 1/10
	[R.81 FDD]
	OP.2 FDD
	ETU1
	2x2 Low
	70
	-13.3
	≥1

	4
	10MHz QPSK 1/10
	[R.81 FDD]
	OP.2 FDD
	ETU1
	2x4 Low
	70
	-13.3
	≥1


<End of the change 1>
<Start  of the change 2>
8.11.1.2.2
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)

8.11.1.2.2.1
Single-layer Spatial Multiplexing

For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 6-1A, the requirements are specified in Table 8.11.1.2.2.1-2 with the addition of the parameters in Table 8.11.1.2.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8. 

Table 8.11.1.2.2.1-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Downlink power allocation
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	dB
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
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	-3
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	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Beamforming model
	
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1
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	dBm/15kHz
	-98
	-98
	-98

	Symbols for unused PRBs
	
	OCNG (Note 3)
	OCNG (Note 3)
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	6
	6
	6

	Simultaneous transmission
	
	No
	No
	No

	PDSCH transmission mode 
	
	9
	9
	9

	Coverage enhancement mode
	
	CE Mode A
	CE Mode A
	CE Mode A

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2

	Maximum number of repetitions for PDSCH (pdsch-maxNumRepetitionCEmodeA)
	
	Not configured
	Not configured
	Not configured

	PDSCH repetition number
	
	8
	4
	2

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Enabled
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1
	1
	1

	Frequency hopping interval

(interval-TDD)
	ms
	10
	1
	1

	MPDCCH transmission duration

(mPDCCH-NumRepetition)
	ms
	8
	2
	1

	MPDCCH repetition number
	
	8
	2
	1

	Number of narrowbands for frequency hopping
(mpdcch-pdsch-HoppingNB)
	
	2
	2
	2

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	10
	10
	10

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	7
	7
	7

	MPDCCH aggregation level
	
	24
	24
	24

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 4:
For each test, DC subcarrier puncturing shall be considered.
Note 5:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.


The starting subframe should satisfy the condition 
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 for UE specific searching space. For MPDCCH UE-specific search space, and Type0-MPDCCH common search space, 
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 is given by the higher layer parameter mPDCCH-startSF-UESS and the value of 
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 is signalled with the value of higher layer parameter mPDCCH-NumRepetition.

To satisfy the condition 
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 is revised as in the above table. 

For the test case 1, 
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 the MPDCCH starting subframe should satisfy the condition 
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. Thus the scheduling pattern for test case 1 is 

· MPDCCH are scheduled at the 0th to 7th BL/CE DL subframes with repetition every 80ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 9th to 16th BL/CE DL subframes every 80ms (starting from the 0th subframe). If it is not BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.
For the test case 2, 
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 the MPDCCH starting subframe should satisfy the condition 
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. Thus the scheduling pattern for test case 2 is 

· MPDCCH are scheduled at the 0th to 1th BL/CE DL subframes with repetition every 20ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 3th to 6th BL/CE DL subframes every 20ms (starting from the 0th subframe). If it is not BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.
The scheduling pattern for the test case 3, 
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 the MPDCCH starting subframe should satisfy the condition 
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. Thus the scheduling pattern for test case 3 is 
· MPDCCH are scheduled at the 0th BL/CE DL subframes with repetition every 10ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 1th to 2th BL/CE DL subframes every 10ms (starting from the 0th subframe). If it is not BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.
Table 8.11.1.2.2.1-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/3
	R.80 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	-2.5
	M1

	2
	10MHz QPSK 1/3
	[R.80 TDD]
	OP.2 TDD
	EPA5
	2x2 Low
	70
	-3.6
	≥1

	3
	10MHz QPSK 1/3
	[R.80 TDD]
	OP.2 TDD
	EPA5
	2x4 Low
	70
	-3.7
	≥1


8.11.1.2.3
Transmit diversity performance (Cell-Specific Reference Symbols)
8.11.1.2.3.1
Minimum Requirement 2 Tx Antenna Port 

The requirements are specified in Table 8.11.1.2.3.1-2, with the addition of the parameters in Table 8.11.1.2.3.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.
Table 8.11.1.2.3.1-1: Test Parameters for Transmit diversity performance (FRC)

	Parameter
	Unit
	Test 1 (Note 3)
	Test 2 (Note 3)
	Test 3 (Note 3)
	Test 4 (Note 3)

	Downlink power allocation
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	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
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	dBm/15kHz
	-98
	-98
	-98
	-98

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	2
	2
	2
	2

	Coverage enhancement mode
	
	CE Mode B
	CE Mode A
	CE Mode B
	CE Mode B

	PDSCH transmission mode
	
	2
	2
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2

	Maximum number of repetitions
 for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB)
	
	Not configured
	Not configured
	Not configured
	Not configured

	PDSCH repetition number
	
	64
	1
	32
	16

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Disabled
	Enabled
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1
	N/A
	1
	1

	Frequency hopping interval

(interval-TDD)
	ms
	20
	N/A
	20
	10

	MPDCCH transmission duration
(mPDCCH-NumRepetition)
	ms
	64
	1
	32
	8

	MPDCCH repetition number
	
	64
	1
	32
	8

	Number of narrowbands for frequency hopping (mpdcch-pdsch-HoppingNB)
	
	4
	N/A
	4
	4

	Starting subframe configuration for MPDCCH

(mpdcch-startSF-UESS)
	
	8
	1
	8
	8

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	7
	0
	7
	7

	MPDCCH aggregation level
	
	24
	8
	24
	24

	Note 1:
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Note 2:
For each test, DC subcarrier puncturing shall be considered.

Note 3:
Test 1, test 3 and test 4 are applicable for UE supporting CE Mode B. Test 2 is applicable for UE not supporting CE Mode B.
Note 4:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.


The starting subframe should satisfy the condition 
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 for UE specific searching space. For MPDCCH UE-specific search space, and Type0-MPDCCH common search space, 
[image: image67.wmf]G

 is given by the higher layer parameter mPDCCH-startSF-UESS and the value of 
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 is signalled with the value of higher layer parameter mPDCCH-NumRepetition.

To satisfy the condition 
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 is revised as in the above table. 

For the test case 1, 
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 the MPDCCH starting subframe should satisfy the condition 
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. Thus the scheduling pattern for test case 1 is
· MPDCCH are scheduled at the 0th to 63rd BL/CE DL subframes with repetition every 512ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 65th to 128th BL/CE DL subframes with repetition every 512ms (starting from the 0th subframe). If it is not the BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.

For the test case 3, 
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 the MPDCCH starting subframe should satisfy the condition 
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. Thus the scheduling pattern for test case 3 is
· MPDCCH are scheduled at the 0th to 31rd BL/CE DL subframes with repetition every 256ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 33rd to 64 rd BL/CE DL subframes with repetition every 256ms (starting from the 0th subframe). If it is not the BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.
For the test case 4, 
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 the MPDCCH starting subframe should satisfy the condition 
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. Thus the scheduling pattern for test case 4 is
· MPDCCH are scheduled at the 0th to 7rd BL/CE DL subframes with repetition every 64ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 9rd to 24 rd BL/CE DL subframes with repetition every 64ms (starting from the 0th subframe). If it is not the BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.
Table 8.11.1.2.3.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/10
	R.81 TDD
	OP.2 TDD
	ETU1
	2x1 Low
	70
	-14.0
	M1

	2
	10MHz 16QAM 1/2
	R.79 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	9.6
	M1

	3
	10MHz QPSK 1/10
	[R.81 TDD]
	OP.2 TDD
	ETU1
	2x2 Low
	70
	-13.3
	≥1

	4
	10MHz QPSK 1/10
	[R.81 TDD]
	OP.2 TDD
	ETU1
	2x4 Low
	70
	-13.3
	≥1


<End of the change 2>
3 Conclusion

In this contribution, we discuss and provide the view on scheduling pattern of R13 Non-BL UE PDSCH test cases. 
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