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1. Introduction
At RAN4 #53, an LS [1] titled “Response LS on LTE DL Sustained Data Rate Test for Release 9” was received from RAN5. In this contribution, we give input to the possible response to RAN5.  
2. Discussion

The LS in [1] stated the following:  “… RAN5 has agreed that a test for LTE DL Sustained Data Rate can be added in Release 9.”  

In relation to the above, the LS asked RAN4 the following:  “RAN5 would therefore like to ask RAN4 for feedback regarding the need for specific radio conditions and minimum conformance requirements for the test case as well to consider including these requirements, if needed, in the RAN4 core specifications to enable RAN5 to specify the test case in RAN5 test specifications.”

In our opinion, the maximum data rate tests should be performed as signaling conformance tests.  The purpose of testing maximum sustained data rate is verifying the compliance with the UE capability requirements specified for each UE category in 36.306 [3].  There are two main reasons why a given UE might not meet the category requirement:  
· A)  Decoding HW limitation related to processing speed, memory, data transfer, etc. required to perform the decoding operation expected for the applicable category [3]. 
· B)  RF limitations or channel estimation limitations that reduce the demodulation SNR to a degree preventing the realization of the very high spectral efficiency required for high throughput.
Performance associated with B) is already extensively tested by the various scenarios in 36.101 [4], therefore we don’t see the need the sustained maximum data rate tests to be added as new performance test cases in 36.101 [4] or in 36.133 [5].  

On the other hand, performance associated with A) is not tested currently. The most appropriate test scenario would be with very high SNR (no AWGN noise or other cell interference added), non-fading conditions, which is more consistent with signaling conformance test scenarios. 
Proposal: 

Define the maximum sustained data rate tests as signaling conformance tests, for which RAN5 could define all applicable test conditions. We propose that RAN4 sends a response LS to RAN5 stating the same.  
If the above proposal is accepted then the RAN4 involvement should be limited to resolving any potential concern regarding feasibility. Some analysis for this is included in the Annex.  The analysis shows that the required code rate is moderate for Category 1, 2 and 3; therefore RF limitation does not require special consideration for these categories.  The analysis in the Annex also shows that Category 4 testing is feasible.  The case of Category 5 was not analyzed.   
3. Conclusion
We propose to suggest to RAN5 to define the maximum sustained data rate tests as signaling conformance tests.     
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4. Annex

4.1.  Feasibility discussion

In the following, we discuss potential test set ups for the maximum data rate simulations. These are only for information purposes, since our proposal is to suggest that RAN5 should define the corresponding test cases. 

Table 1 below lists FRC configurations corresponding to possible maximum data rate simulation cases.  
Table 2 lists the radio channel parameters used in the simulations. 
Another point that RAN5 might consider is that different UEs have different Band capabilities and different bands have different set of channel bandwidth cases defined.  Therefore, a single test configuration may not be applicable to all UEs and alternate configurations may have to be defined. Since 10MHz channel BW is supported in all existing Bands, defining the sustained data rate tests with 10MHz channel BW, when possible, would have the most comprehensive coverage, thus minimizing the need for multiple test configurations

[image: image1.emf]  Parameter  Unit  Value   Reference channel   [R.xx  FDD]  [R.yy  FDD]  [R.zz  FDD]  [R.vv  FDD]  [R.ww  FDD]    Channel bandwidth  MHz  10  1 0  20  20  TBD    Allocated resource blocks   17  50  100  100  TBD    Allocated subframes per Radio Frame   10  10  10  10  TBD    Modulation   64Q AM  64QAM  64QAM  64QAM  TBD    Target Coding Rate   3/4  0.61  0.6  7/8  TBD    Information Bit Payload            For Sub - Frames 1,2,3,4,6,7,8,9  Bits  10296  25456  51024  75376  TBD      For Sub - Frame 5  Bits  n/a  n/a  n/a  n/a  TBD      For Sub - Frame 0  Bits  10296  25456  51024  75376  TBD    Number of Code Blocks per Sub - Frame   (Note 3)            For Sub - Frames 1,2,3,4,6,7,8,9  Bits  2  5  8  13  TBD      For Sub - Frame 5  Bits  n/a  n/a  n/a  n/a  TBD      For Sub - Frame 0  Bits  2  5  8  13  TBD    Binary Channel Bits Per Sub - Frame            For Sub - Fra mes 1,2,3,4,6,7,8,9  Bits  14076  41400  86400  86400  TBD      For Sub - Frame 5  Bits  n/a  n/a  n/a  n/a  TBD      For Sub - Frame 0  Bits  14076  38880  83952  83952  TBD    Max. T hroughput  averaged over 1 frame  Mbps  9 . 266  2x 22.91  2x 45.922  2x 67.838  TBD    UE Category   1  2  3  4  5    Note 1:   2  symbol s  allocated to  PDCCH  in 10MHz Channle BW cases,  1 symbol  allocated to  PDCCH in 20MHz  Channle BW cases   Note 2:   Reference signal, s ynchronization 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  B its is attached to each  C ode  B lock  (otherwise L = 0 Bit)      

Table 1 Reference Channel Configurations for Maximum Sustained Data Rate
	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	UE Category

	1
	10 MHz

64QAM 3/4
	[R.xx FDD]
	AWGN
	1x2 
	1

	2
	10 MHz

64QAM 0.61
	[R.yy FDD]
	AWGN
	2x2 Fixed precoding
	2

	3
	20MHz

64QAM 0.6
	[R.zz FDD]
	AWGN
	2x2 Fixed precoding
	3

	4
	20MHz

64QAM 7/8
	[R.vv FDD]
	AWGN
	2x2 Fixed precoding
	4

	5
	TBD
	[R.ww FDD]
	TBD
	TBD
	5


Table 2  Channel configuration for Maximum Sustained Data Rate
For the scenarios given in Table 2, antenna correlation is not applicable, since the channels are static and the set up assumes that the realized 2x2 channel matches the precoder used in the test.  

Further assumptions are listed in Table 3 below. 

	Common parameters
	Value

	Channel model
	AWGN

	Spatial channel model
	Static, channel matches one of the precoding matrices for 2x2 cases

	Channel coding
	According to Section 5.3.2 of 36.212

	Redundancy version sequence
	{0,0,1,2}

	Physical channel processing
	According to Section 6.4 of 36.211

	Cyclic prefix
	Normal

	Scheduling rate
	Nine subframes per radio frame

	Power allocation: 1 TX scenarios
	(A = (B = 0 dB

	Power allocation: 2 TX scenarios
	(A = (B = -3 dB

	Number of OFDM symbols reserved for PCFICH/PHICH/PDCCH (*)
	2 symbols for Test 1, 2; 1 symbol for Test 3, 4

	PBCH/SCH overhead
	Included

	Cell ID
	N_cell_ID = 0 shall be assumed whenever applicable

	Interference
	None

	Symbols for unused PRBs (relevant for the single-PRB cases)
	Zeros shall be inserted

	Simulation length
	2000 subframes at minimum

	Number of HARQ processes
	8

	Maximum number of HARQ transmissions
	4


 Table 3  Simulation Configuration

4.2.  Simulation Results

In Figures 1 and 2, we show simulation results for the Category 3 and Category 4 cases based on Table1 through 3. The legends in the Figure list the measured 70%-ile and 95%-ile SNR points in dB.  The 95%-ile points are listed below: 

· Category 3: 95% throughput at 13.89 dB

· Category 4: 95% throughput at 20.43 dB

These simulations were with realistic channel estimation without implementation margin and with 0% Tx EVM. 
We conclude that Category 3 (and therefore Category 2) testing is feasible; Category 1 testing is already accepted as part of the maximum input level test; Category 4 testing is also feasible.  We have not simulated the Category 5 case. 
A possible improvement could be to change the RV_ID sequence to {0, 1, 2, 3} from {0, 0, 1, 2}. However, since the requirement is to have no more than about 5% retransmission rate, we don’t believe this change would make a noticeable difference 
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Figure 1  Maximum Sustained Data Rate for Category 3
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Figure 2  Maximum Sustained Data Rate for Category 4
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		Parameter

		Unit

		Value



		Reference channel

		

		[R.xx FDD]

		[R.yy FDD]

		[R.zz FDD]

		[R.vv FDD]

		[R.ww FDD]

		



		Channel bandwidth

		MHz

		10

		10

		20

		20

		TBD

		



		Allocated resource blocks

		

		17

		50

		100

		100

		TBD

		



		Allocated subframes per Radio Frame

		

		10

		10

		10

		10

		TBD

		



		Modulation

		

		64QAM

		64QAM

		64QAM

		64QAM

		TBD

		



		Target Coding Rate

		

		3/4

		0.61

		0.6

		7/8

		TBD

		



		Information Bit Payload

		

		

		

		

		

		

		



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

		Bits

		10296

		25456

		51024

		75376

		TBD

		



		  For Sub-Frame 5

		Bits

		n/a

		n/a

		n/a

		n/a

		TBD

		



		  For Sub-Frame 0

		Bits

		10296

		25456

		51024

		75376

		TBD

		



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

		

		

		

		

		

		

		



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

		Bits

		2

		5

		8

		13

		TBD

		



		  For Sub-Frame 5

		Bits

		n/a

		n/a

		n/a

		n/a

		TBD

		



		  For Sub-Frame 0

		Bits

		2

		5

		8

		13

		TBD

		



		Binary Channel Bits Per Sub-Frame

		

		

		

		

		

		

		



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

		Bits

		14076

		41400

		86400

		86400

		TBD

		



		  For Sub-Frame 5

		Bits

		n/a

		n/a

		n/a

		n/a

		TBD

		



		  For Sub-Frame 0

		Bits

		14076

		38880

		83952

		83952

		TBD

		



		Max. Throughput averaged over 1 frame

		Mbps

		9.266

		2x22.91

		2x45.922

		2x67.838

		TBD

		



		UE Category

		

		1

		2

		3

		4

		5

		



		Note 1:
2 symbols allocated to PDCCH in 10MHz Channle BW cases,  1 symbol allocated to PDCCH in 20MHz Channle BW cases

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)









