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<Start of new section>
X.Y.Z
DL sustained data rate
X.Y.Z.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives a DL assignment on PDCCH containing the maximum transport block size supported by the UE at every TTI during a sustained period }

    then { UE decodes the received transport block and forwards it to higher layers during the sustained period }

     

} 
X.Y.Z.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.306, clause 4.1, and TS 36.101, clause 8.7.
[TS 36.306 clause 4.1]

The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. 

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4


[TS 36.101, clause 8.7]
Table 8.7.1-3: Minimum requirement (FDD)

	Test
	UE Category
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]

	1
	Category 1
	10296
	[R31-1 FDD]
	[95]

	2
	Category 2
	25456
	[R31-2 FDD]
	[95]

	3
	Category 3 (Note 1)
	51024
	[R31-3 FDD]
	[95]

	3A
	Category 3 (Note 2)
	36696
	[R31-3A FDD]
	TBD

	4
	Category 4
	75376
	[R31-4 FDD]
	[90]

	5
	Category 5
	FFS
	FFS
	FFS

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3A.

Note 2:
Applicable to operating bands supporting up to 10 MHz channel bandwidths.



…
Table 8.7.2-3: Minimum requirement (TDD)

	Test
	UE Category
	Number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]

	1
	Category 1
	10296/TBD
	[R31-1 TDD]
	[95]

	2
	Category 2
	25456/TBD
	[R31-2 TDD]
	[95]

	3
	Category 3 (Note 1)
	51024/TBD
	[R31-3 TDD]
	[95]

	3B
	Category 3 (Note 2)
	TBD
	[R31-3B TDD]
	TBD

	4
	Category 4
	75376/TBD
	[R31-4 TDD]
	[90]

	5
	Category 5
	FFS
	FFS
	FFS

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3B.

Note 2:
Applicable to operating bands supporting up to 15 MHz channel bandwidths.



X.Y.Z.3
Test description
X.Y.Z.3.1
Pre-test conditions

System Simulator:
-
Cell 1.
-
ROHC is not used.
UE:
None.

Preamble

- 
The UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table X.Y.Z.3.1-1 and table X.Y.X.3.1-2.
Table X.Y.Z.3.1-1: Test parameters

	Downlink RLC
	

	
t-Reordering
	ms50


Table X.Y.Z.3.1-2: CLOSE UE TEST LOOP

	Derivation Path: 36.508 table 4.7A-3 with condition UE TEST LOOP MODE A

	Information Element
	Value/remark
	Comment
	Condition

	UE test loop mode A LB setup
	
	
	

	  Length of UE test loop mode A LB setup list in bytes
	0 0 0 0 0 0 1 1
	Length of one LB setup DRB (3 bytes)
	

	  LB setup DRB
	0 0 0 0 0 0 0 0,

0 0 1 0 1 0 0 0,

0 0 0 Q4 Q3 Q2 Q1 Q0
	UL PDCP SDU size = 40 bits (5 bytes)

Q4..Q0 = Data Radio Bearer identity number for the default radio bearer. See 36.509 clause 9.1.
	


X.Y.Z.3.2
Test procedure sequence

Table X.Y.Z.3.2-1 illustrates the downlink power level to be applied for Cell 1 after the preamble.

Table X.Y.Z.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-75
	The power level is such that the UE can decode the maximum supported transport block size


Table X.Y.Z.3.2-2: Maximum TBsize for different UE categories and supported bandwidths
	UE Category and  Supported Bandwidth
	Maximum TBsize
	PDCP SDU size
[octets] (Note 1)
	HARQ Success Rate [%]
	Maximum number of PDCP SDUs per TTI

	Category 1, 20MHz
	10296
	1280
	[95]
	1

	Category 2, 20MHz
	25456
	1056
	[95]
	3

	Category 3, 20MHz
	51024
	1271
	[95]
	5

	Category 3, 10MHz
	36696
	1142
	TBD 
	4

	Category 4, 20MHz
	75376
	1342
	[90]
	7

	Category 5, 20MHz
	FFS
	FFS
	FFS
	FFS

	Note 1:
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 Timing Advance) / 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 standard AM header and (N-1) Length indicators; and MAC header size = R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (8 bits for MAC SDU) = 8 + 8 bits. The size of Timing Advance MAC CE is 8 bits (if no Timing Advance needs to be sent, padding will occur instead). This gives: PDCP SDU size = 8*FLOOR((TBsize – N*16- 8*CEIL((16+(N-1)*12)/8) – 24)/(8*N)) bits 



Table X.Y.Z.3.2-3: Main Behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The SS looks up Maximum TBsize in table X.Y.Z.3.2-2 according to the UE category.

SS sets the counters NDL_newtx ,NDL_retx, NUL_PDCP, and NDL_PDCP to 0.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 3b1 are repeated at every TTI for 1 second.
	-
	-
	-
	-

	-
	EXCEPTION:
In parallel to the events described in steps 2 to 3b1 the step specified in Table X.Y.Z.3.2-4 should take place.
	-
	-
	-
	-

	2
	If there is no pending DL HARQ retransmission at the SS in this TTI, the SS creates as many PDCP SDUs as allowed by the TB, depending on TBsize, in accordance with Table X.Y.Z.3.2-2.
	-
	-
	-
	-

	-
	EXCEPTION:  Steps 3a1 to 3b1 describe behaviour that depends on whether there is any pending DL HARQ retransmission at the SS in this TTI.
	-
	-
	-
	-

	3a1
	IF there is no pending DL HARQ retransmission at the SS in this TTI, the SS concatenates as many PDCP SDUs as allowed by the TB to form an RLC PDU and then a MAC PDU, after which the SS transmits the MAC PDU. The SS then increments NDL_newtx by one and NDL_PDCP by the number of PDCP SDUs included in the MAC PDU.
	<--
	MAC PDU (NxPDCP SDUs)
	-
	-

	3b1
	ELSE IF there is a pending DL HARQ retransmission at the SS in this TTI, the SS retransmits the corresponding MAC PDU on the same HARQ process. The SS then increments the retransmitted subframe (NDL_retx) by one.
	<--
	MAC PDU (NxPDCP SDUs)
	-
	-

	4
	The SS waits until there are no more DL HARQ transmissions pending at the SS. 
	-
	-
	-
	-

	5
	The SS waits for t-Reordering.
	-
	-
	-
	-

	6
	The SS calculates the TB success rate as

A = 100% * NDL_newtx/ (NDL_newtx + NDL_retx)
The SS calculates the PDCP SDU loss as

B = NDL_PDCP - NUL_PDCP

Check1: Does A ≥ HARQ Success Rate according to Table X.Y.Z 3.2-2? (Note 1)

Check2: Does B = 0? (Note 2)
	-
	-
	1
	P

	Note 1:
This ensures PHY delivers within the 95/90% margin.

Note 2:
This ensures 0 packet loss at upper layers i.e. all generated PDCP SDUs were looped back with the correct                content.


Table X.Y.Z.3.2-4: Parallel Behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	For each PDCP SDU received at the SS, if the content of the data matches that of the truncated version of the original PDCP SDU generated at the SS, the SS increments NUL_PDCP by one.
	-
	-
	-
	-


X.Y.Z.3.3
Specific message contents

None.

<End of new section>
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