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1 Introduction
In the RAN4 LS response to RAN5 [1] on the sustained data-rate test it is recommended
RAN4 believes that it is more appropriate to define these test cases as signalling conformance tests; therefore, RAN4 is not planning to add the corresponding tests in the RAN4 core requirements. 

However, the sustained-data rate test is not a signaling test in the regular sense since its outcome is dependent on the radio conditions: it is actually an RF test. Therefore we propose to specify the sustained data-rate test in the RF core requirements but with a test metric above the PDCP layer (Layer 2). RAN5 can then define the corresponding conformance tests according to the usual the way of working.
2 Test configuration 
The test case is proposed for inclusion into TS 36.101 even if the test metric and reference value are defined above Layer 1. For this we follow the guidelines of the original LS received from RAN2 [2], while for the requisite Layer 1 configuration, we turn to the RAN4 Reply LS to RAN5 [1] and the proposal in [3]. 
The purpose of the test is to verify the UE processing up to the PDCP layer in accordance with the advertised category. In [2] it is stated: 

· “It is sufficient to verify all the PDU processing up to the PDCP layer but not any protocol layers above PDCP. The test should verify that PDCP receives the PDCP PDUs and process their sequence numbers correctly. Verification of correct deciphering, header decompression and delivery of PDCP SDUs to upper layers is not absolutely necessary, if there are technical reasons for not including them. 
· The number of PDCP SDUs generated by the System Simulator per TTI should be minimized. Note that in stage 3 there are no requirements of how many PDCP PDUs UE needs to be able to decode per TTI, but there is informative guidance specified as shown in Table 1 (see Annex A of TS36.306 v8.5.0): 
Table 1: Maximum values for DL PDCP SDUs per TTI
	UE Category
	Maximum number of PDCP SDUs per TTI

	Category 1
	10

	Category 2
	10

	Category 3
	20

	Category 4
	30

	Category 5
	50


Hence the success rate of PDCP SDU(s) delivered to higher layers could work as the test metric, recognising that the PHY layer need not supply an error-free transmission. The recommended radio conditions recommended in [1] are
Regarding the need for specific radio conditions, RAN4 recommends that the tests could be specified for the following conditions:

· Static channel with no fading

· No AWGN noise or other cell interference added
· Downlink signal level high enough to ensure adequate signal-to-noise ratio; for example, -85dBm/15kHz received PSD would be sufficient.
· Transmission mode 3 with precoding codebook #0 should be used when a 2 antenna transmission multi-codeword test is performed(section 6.3.4.2.2 of [1])
· The UE physical layer shall be able to offer 95% of the maximum throughput advertised in the UE capability for Categories 1, 2, 3 and 90% of the maximum throughput for Category 4.
For each category tested, the required throughput on the PHY should be mapped to a PDCP SDU success rate based on a an appropriate SDU size and number of SDU(s) per TTI. The latter should be minimised so the informative number of SDU(s) in the Table 1 above may not be suitable. 
A PHY test points of e.g. 95% of the maximum throughput should correspond to a 95% MAC PDU (TBS) success rate and a 95% percent success rate for the PDCP SDU. The PHY rate is verified implicitly by the PDCP SDU success rate, the SDU size and number of SDU(s) per TTI used for the DL-SCH Transport Block Size selection test (Clause 7.1.7 of [4]) could be reused here


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 CIEL[(16+(N-1)*12)/8] bytes which includes 16 standard AM header and (N-1) Length indicators; 

· 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

· Size of Timing Advance MAC CE is 8 bits (if no Timing Advance needs to be sent, padding will occur instead)
Table 2 shows the TBS size per TTI, the number of layers used per category and the resulting PCDP SDU size for the FDD test case. The RMC are shown in Annex A, these are largely copied from [3] and retaining the proposal therein to use the 10 MHz bandwidth as much as possible. For Category 2 the number of bits received per TTI is therefore slightly lower than the maximum in order to match the TBS table when two layers are being used.
Table 2: TBS and PDCP SDU sizes per TTI (FDD)

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Number of bits of a DL-SCH transport block received within a TTI
	Number of layers 
	PDCP SDU size (Octets)
	Number of PDCP SDU(s) per TTI

	Category 1
	10296
	10296
	1
	[1280]
	[1]

	Category 2
	51024
	25456
	2
	[1056]
	[3]

	Category 3
	102048
	51024
	2
	[1271]
	[5]

	Category 4
	150752
	75376
	2
	[1342]
	[7]


For TDD it is suggested to reuse the U/D configuration and the special sub-frame configuration from the PDSCH FRC tests. The corresponding table for TDD would look the same, but with a different TBS and SDU size for the DwPTS. 
It is proposed that the PDCP SDU success rate shall be sustained during at least one second (100 frames). This may not be sufficient to verify the success rate statistically, so a longer test time may have to be used (RAN5 domain).

3 Proposal
It is proposed that the sustained data-rate test is included into the RAN4 specification TS 36.101. Table 2 defines the test configuration discussed above for FDD, and Table 3 the minimum requirements with the PDCP SDU(s) success rate as the test metric. The test points shown are tentative. For TDD we propose to use U/D configuration 1 and special sub-frame configuration 4 (same as in the PDSCH FRC tests). A CR is provided in [5].
Table 3: test parameters for sustained data rate (FDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3-4

	Bandwidth
	MHz
	10
	10
	20

	Transmission mode
	
	1
	3
	3

	Antenna configuration
	
	1 x 2
	2 x 2
	2 x 2

	
	
	
	
	

	Propagation condition
	
	Static propagation condition (Note 1)

	CodeBookSubsetRestriction bitmap
	
	n/a
	10
	10

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	 -3
	-3
	-3
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at antenna port
	dBm/15kHz
	[-85]
	[-85]
	[-85]

	Symbols for unused PRBs
	
	[OCNG] 
	[OCNG]
	[OCNG]

	
	
	
	
	

	Note 1:
No external noise sources are applied
Note 2:
 



Table 2: Minimum requirement (FDD)

	Test
	UE Category
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Number of PDCP SDU per TTI
	PDCP SDU size [Octets]
	Reference value

	
	
	
	
	
	
	PDCP SDU success rate [%]

	1
	Category 1
	10296
	[R31-1 FDD]
	[1]
	[1280]
	[95]

	2
	Category 2
	25456
	[R31-2 FDD]
	[3]
	[1056]
	[95]

	3
	Category 3
	51024
	[R31-3 FDD]
	[5]
	[1271]
	[95]

	4
	Category 4
	75376
	[R31-4 FDD]
	[7]
	[1342]
	[90]
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Annex A
RMC for the sustained data-rate test
Proposed measurements channels with tentative code rates are shown below (code-rates and bandwidth as suggested in [3]).

Table A-1: Fixed Reference Channel for sustained data-rate test (FDD)
	Parameter
	Unit
	Value

	Reference channel
	
	[R.31-1 FDD]
	[R.31-2 FDD]
	[R.1-3 FDD]
	[R.1-4 FDD]
	

	Channel bandwidth
	MHz
	10
	10
	20
	20
	

	Allocated resource blocks
	
	[17]
	50
	100
	100
	

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	[3/4]
	[0.61]
	[0.6]
	[7/8]
	

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	25456
	51024
	75376
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	75376
	

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	TBD
	TBD
	TBD
	TBD
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	TBD
	TBD
	TBD
	TBD
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	TBD
	TBD
	TBD
	TBD
	

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	
	

	  For Sub-Frame 0
	Bits
	TBD
	TBD
	TBD
	TBD
	

	Number of layers
	
	1
	2
	2
	2
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	
	
	

	UE Category
	
	1
	2
	3
	4
	

	Note 1:
2 symbols allocated to PDCCH for the 10 MHz bandwidth, symbol for the 20 MHz bandwidth
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]
Note 3:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




Table A-2: Fixed Reference Channel for sustained data-rate test (TDD)
	Parameter
	Unit
	Value

	Reference channel
	
	[R.31-1 TDD]
	[R.31-2 TDD]
	[R.31-3 TDD]
	[R.31-4 TDD]
	

	Channel bandwidth
	MHz
	10
	10
	20
	20
	

	Allocated resource blocks
	
	[17]
	50
	100
	100
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	1
	

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2
	4+2
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	[3/4]
	[0.61]
	[0.6]
	[7/8]
	

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	10256
	25456
	51024
	75376
	

	  For Sub-Frames 1,6
	
	TBD
	TBD
	TBD
	TBD
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	10256
	25456
	51024
	75376
	

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	TBD
	TBD
	TBD
	TBD
	

	  For Sub-Frames 1,6
	
	TBD
	TBD
	TBD
	TBD
	

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	
	TBD
	TBD
	TBD
	TBD
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	TBD
	TBD
	TBD
	TBD
	

	  For Sub-Frames 1,6
	
	TBD
	TBD
	TBD
	TBD
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	TBD
	TBD
	TBD
	TBD
	

	Number of layers
	
	1
	2
	2
	2
	

	Max. Throughput averaged over 1 frame
	Mbps
	TBD
	TBD
	TBD
	TBD
	

	UE Category
	
	1
	2
	3
	4
	

	Note 1:
2 symbols allocated to PDCCH for the 10 MHz bandwidth, symbol for the 20 MHz bandwidth
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:
As per Table 4.2-2 in TS 36.211 [4]

Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
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