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<Unchanged sections skipped>
8.7
Sustained downlink data rate provided by lower layers

<Unchanged sections skipped>
8.7.1.1_H.3
FDD Sustained data rate performance for CA for 256QAM in DL (3DL CA)
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- PDCCH Aggregation Level in Table C.3.2-5 for 5MH BW is TBD.
8.7.1.1_H.3.1
Test purpose

Same test purpose as 8.7.1.1.

8.7.1.1_H.3.2
Test applicability

This test case applies to all types of E-UTRA FDD UE release 12 and forward that support 3DL CA and 256QAM in DL.
8.7.1.1_H.3.3
Minimum conformance requirements

For UE supporting 256QAM, the requirements are specified in Table 8.7.1.1_H.3.3-2, with the addition of the parameters in Table 8.7.1.1_H.3.3-1 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category and bandwidth combination with maximum aggregated bandwidth as specified in Table 8.7.1.1_H.3.3-3, the TB success rate shall be sustained during at least 300 frames. For UE supporting 256QAM, the requirement in Table 8.7.1.1_A.2.3-2 is not applicable.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.7.1.1_H.3.3-1: test parameters for sustained downlink data rate (FDD 256QAM)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	8
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	9
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	10
	10+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	11
	15+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	12
	10+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	13
	10+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	14
	10+15+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	15
	5+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	Note 1:
For CA test cases, PUCCH format 3 is used to feedback ACK/NACK.


Table 8.7.1.1_H.3.3-2: Minimum requirement (FDD 256QAM) 

	Test
	Measurement channel
	Reference value

	
	
	TB success rate [%]

	8
	R.68 FDD
	85

	9
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	10
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	11
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	12
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	13
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	14
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC
	85

	15
	R.68-3 FDD for 5MHz CC

R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 8.7.1.1_H.3.3-3: Test points for sustained data rate (FRC 256QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 13
	DL Cat. 15
	
	
	

	
	
	DL Cat. 11, 12
	
	
	
	
	

	CA with 3CCs
	3x20
	8
	7
	8
	
	
	

	
	15+20+20
	9
	7
	9
	
	
	

	
	10+20+20
	10
	7
	10
	
	
	

	
	15+15+20
	11
	6
	11
	
	
	

	
	10+15+20
	12
	6
	12
	
	
	

	
	10+10+20
	13
	13
	13
	
	
	

	
	10+15+15
	14
	14
	14
	
	
	

	
	5+10+20
	15
	15
	15
	
	
	

	
	5+15+20
	15A
	15A
	15A
	
	
	


The normative reference for this requirement is TS 36.101 [2] clause 8.7.1.
8.7.1.1_H.3.4
Test description

Same test description as in clause 8.7.1.1_A.2.4 with the following exceptions:

-
Instead of Table 8.7.1.1_A.2.4.1-1 ‑> use Table 8.7.1.1_H.3.4-1.
-
Instead of Table 8.7.1.1_A.2.5-1 ‑> use Table 8.7.1.1_H.3.5-1.

-
Instead of Table 8.7.1.1_A.2.5-2 ‑> use Table 8.7.1.1_H.3.5-2.

-
Instead of Table 8.7.1.1_A.2.5-3 -> use Table 8.7.1.1_H.3.5-3.

Table 8.7.1.1_H.3.4-1: Further test parameters per test

	Test
	DL Measurement channel
	UL Measurement channel
	TBsize per Codeword per Component Carrier
	Number of PDCP SDU per Codeword
	PDCP SDU size [Octets] Calculation

(Note 1)
	PDCP SDU size [Octets]

	8
	R.68 FDD for 20MHz CC
	R.1-4 FDD
	97896 (Note 3) for 20MHz CC
	10 for 20MHz CC
	FLOOR((TBsize - 352)/80) for 20MHz CC
	1219 for 20MHz CC

	9
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	R.1-4 FDD
	75376 
(Note 4) for 15MHz CC

97896 (Note 3) for 20MHz CC
	7 for 15MHz CC
10 for 20MHz CC
	FLOOR((TBsize – 264)/56) for 15MHz CC
FLOOR((TBsize - 352)/80) for 20MHz CC
	1341 for 15MHz CC
1219 for 20MHz CC

	10
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	R.1-4 FDD
	48936 (Note 5) for 10MHz CC
97896 (Note 3) for 20MHz CC
	5 for 10MHz CC

10 for 20 MHz CC
	FLOOR((TBsize – 208)/40) for 10MHz CC

FLOOR((TBsize - 352)/80) for 20MHz CC
	1218 for 10MHz CC

1219 for 20MHz CC

	11
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	R.1-4 FDD
	75376 (Note 4) for 15MHz CC 
97896 (Note 3) for 20MHz CC
	7 for 15MHz CC

10 for 20 MHz CC
	FLOOR((TBsize – 264)/64) for 15MHz CC

FLOOR((TBsize - 352)/80) for 20 MHz CC
	1341 for 15MHz CC

1219 for 20MHz CC

	12
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	R.1-4 FDD
	48936 (Note 5) for 10MHz CC

75376 (Note 4) for 15MHz CC

97896(Note 3) for 20MHz CC
	5 for 10MHz CC

7 for 15MHz CC

10 for 20 MHz CC
	FLOOR((TBsize – 208)/40) for 10MHz CC

FLOOR((TBsize – 264)/64) for 15MHz CC

FLOOR((TBsize - 352)/80) for 20 MHz CC
	1218 for 10MHz CC

1341 for 15MHz CC

1219 for 20MHz CC

	13
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	R.1-4 FDD
	48936 (Note 5) for 10MHz CC
97896 (Note 3) for 20MHz CC
	5 for 10MHz CC

10 for 20MHz CC
	FLOOR((TBsize – 208)/40) for 10MHz CC

FLOOR((TBsize - 352)/80) for 20MHz CC
	1218 for 10MHz CC

1219 for 20MHz CC

	14
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC
	R.1-4B FDD
	48936 (Note 5) for 10MHz CC
75376 (Note 4) for 15MHz CC
	5 for 10MHz CC

7 for 15MHz CC
	FLOOR((TBsize – 208)/40) for 10MHz CC

FLOOR((TBsize – 264)/64) for 15MHz CC
	1218 for 10MHz CC

1341 for 15MHz CC

	15
	R.68-3 FDD for 5MHz CC

R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	R.1-4 FDD
	24496 (Note 6) for 5MHz CC

48936 (Note 5) for 10MHz CC
97896 (Note 3) for 20MHz CC
	3 for 5MHz CC

5 for 10MHz CC

10 for 20MHz CC
	FLOOR((TBsize – 152)/24) for 10MHz CC

FLOOR((TBsize – 208)/40) for 10MHz CC

FLOOR((TBsize - 352)/80) for 20MHz CC
	1014 for 5MHz CC

1218 for 10MHz CC

1219 for 20MHz CC

	Note 1:
Transport block size under test according to applicable Fixed Reference Channel for sustained data-rate test in annex A.3.9. In case of varying TBS across SFs of the RMC, only the maximum TBS is used for PDCP SDU size calculation. In case of different resulting PDCP SDU sizes among component carriers, the smaller calculated PDCP SDU size is used across all the carriers.

Note 2:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).
The PDCP SDU size of each PDCP SDU is:
PDCP SDU size = (TBsize – N*PDCP header size - AMD PDU header size  - MAC header size - Size of RLC STATUS PDU) / N,
where PDCP header size is 16 bits for the RLC AM and 12-bit SN case; AMD PDU header size is CEIL[(16+(N-1)*12)/8] bytes which includes 16 bit standard AM header and (N-1) Length indicators; and MAC header size = R/R/E/LCID/F/L MAC subheader (24 bits for MAC SDU for RLC STATUS PDU with 15 bit LI) + R/R/E/LCID MAC subheader (8 bits for MAC SDU for RLC Data PDU) = 32 bits. The size of RLC STATUS PDU including one ACK_SN field and one NACK_SN field is 32 bits (if no STATUS PDU is sent or if the size of the STATUS PDU is less than 32 bits then padding will be used to fill the 32 bits). This gives: PDCP SDU size = 8*FLOOR((TBsize – N*16- 8*CEIL((16+(N-1)*12)/8) – 64)/(8*N)) bits.
The calculation of PDCP SDU sizes does not consider timing advance MAC CE as timing advance is not transmitted by SS for RF test cases, and the header sizes are informative and may vary during the test.

Note 3:
84760 bits for sub-frames 0,1,2,6,7 and 81176 bits for sub-frames 5.

Note 4:
63776 bits for sub-frames 0,1,2,6,7 and 61664 bits for sub-frames 5.
Note 5:
42368 bits for sub-frames 0,1,2,6,7 and 40576 bits for sub-frames 5.

Note 6:
21384 bits for sub-frames 0,1,2,6,7 and 19848 bits for sub-frames 5.


8.7.1.1_H.3.5
Test requirement

The requirements are specified in Table 8.7.1.1_H.3.5-1 depending on the UE category according to Table 8.7.1.1_H.3.5-3. The PDCP SDU success rate shall be sustained during at least 300 frames.
Table 8.7.1.1_H.3.5-1: Minimum requirement

	
	
	TB success rate [%]

	8
	R.68 FDD
	85

	9
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	10
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	11
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	12
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	13
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	14
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC
	85

	15
	R.68-3 FDD for 5MHz CC

R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 8.7.1.1_H.3.5-2: test parameters per test
	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	8
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	9
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	10
	10+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	11
	15+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	12
	10+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	13
	10+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	14
	10+15+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	15
	5+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	Note 1:
For CA test cases, PUCCH format 3 is used to feedback ACK/NACK.


Table 8.7.1.1_H.3.5-3: Test points per UE category

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 13
	DL Cat. 15
	
	
	

	
	
	DL Cat. 11, 12
	
	
	
	
	

	CA with 3CCs
	3x20
	8
	7
	8
	
	
	

	
	15+20+20
	9
	7
	9
	
	
	

	
	10+20+20
	10
	7
	10
	
	
	

	
	15+15+20
	11
	6
	11
	
	
	

	
	10+15+20
	12
	6
	12
	
	
	

	
	10+10+20
	13
	13
	13
	
	
	

	
	10+15+15
	14
	14
	14
	
	
	

	
	5+10+20
	15
	15
	15
	
	
	

	
	5+15+20
	15A
	15A
	15A
	
	
	

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.
Note 2:
Only one test point is tested. Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


8.7.2
TDD

<Unchanged sections skipped>
