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1
Background
In last RAN4 meeting, it was agreed to provide performance simulation results for the low UE categories based on [1]. In order to cover low UE categories, the additional test cases and low rate RMCs  for low UE categories were proposed in [1] and [2]. However there are two of the four DRS test cases can only be applied to UE category 2-5 and this had not been considered. 
2
Discussion
In order to have DRS test cases for low UE categories, we suggest to set-up two more corresponding Cat1 test cases for them in [3] and FRCs and simulation results have been provided. However, the RB allocation assumptions had been changed in [4] in addition to fixing errors, to ensure the partial allocation is the maximal allocation supported by the corresponding UE category. The revised FRCs for TDD demodulation of PDSCH CRS had been captured in [5]. The DRS cases the FRCs should also be changed.

This document include the revised version of test case proposals of PDSCH(User-specific Reference Symbol) assuming the same RB allocation rules and rules for the selection of information payload size of DwPTS as described in [5]. 
3
Conclusion

It is proposed to add these two test cases as in the proposal below and this document was also provided as a baseline for future study and CR for TS 36.101.
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TEXT PROPOSAL:
8.3
Demodulation of PDSCH (User-Specific Reference Symbols)

8.3.1
FDD
[TBD]

8.3.2
TDD

The parameters specified in Table 8.3.2-1 are valid for TDD unless otherwise stated. 
Table 8.3.2-1: Common Test Parameters for DRS
	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Precoder update granularity
	
	Frequency domain: 1 PRB
Time domain: 1 ms

	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




The requirements are specified in Table 8.3.2-3, with the addition of the parameters in Table 8.3.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the demodulation performance using user-specific reference signals with full RB or single RB allocation.
Table 8.3.2-2: Test Parameters for Testing DRS

	parameter
	Unit
	Test [11.1]
	Test [11.2]
	Test [11.3]
	Test [11.4]

	Downlink power allocation
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	dB
	0
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
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at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98

	Number of allocated resource blocks
	PRB
	50
	50
	50
	1 (Note 2)

	Note 1:
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Note 2:      Zeros shall be inserted for unused PRBs


Table 8.3.2-3: Minimum performance DRS (FRC)

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

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[11.1]
	10 MHz
QPSK 1/3
	[R.25 TDD]
	EPA5
	1x2 Low
	70
	-0.8
	1-5

	[11.2]
	10 MHz
16QAM 1/2
	[R.26 TDD]
	EPA5
	1x2 Low
	70
	7.0
	2-5

	[11.2-1]
	5MHz

16QAM 1/2
	[R.26-1 TDD]
	EPA5
	1x2 Low
	70
	TBD
	1

	[11.3]
	10 MHz
64QAM 3/4
	[R.27 TDD]
	EPA5
	1x2 Low
	70
	17.0
	2-5

	[11.3-1]
	10MHz

64QAM 3/4
	[R.27-1 TDD]
	EPA5
	1x2 Low
	70
	TBD
	1

	[11.4]
	10 MHz

16QAM 1/2
	[R.28 TDD]
	EPA5
	1x2 Low
	30
	1.7
	1-5


<Unchanged sections omitted >
A.3.4.3
[RMC for UE-Specific Reference Symbols]

Table A.3.4.3-1: Fixed Reference Channel for UE-specific reference symbols

	Parameter
	Unit
	Value

	Reference channel
	
	[R.25 TDD]
	[R.26 TDD]
	[R.26-1 TDD]
	[R.27 TDD]
	[R.27-1

TDD]
	[R.28 TDD]

	Channel bandwidth
	MHz
	10
	10
	5
	10
	10
	10

	Allocated resource blocks
	
	50 4
	50 4
	25 4
	50 4
	18 6
	1

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

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

	Modulation
	
	QPSK
	16QAM
	16QAM
	64QAM
	64QAM
	16QAM

	Target Coding Rate
	
	1/3
	1/2
	1/2
	3/4
	3/4
	1/2

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4392
	12960
	5736
	28336
	10296
	224

	  For Sub-Frames 1,6
	Bits
	3240
	9528
	4584
	22920
	8248
	176

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

	  For Sub-Frame 0
	Bits
	2984
	9528
	3624
	22152
	10296
	224

	Number of Code Blocks per Sub-Frame
(Note 5)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	3
	1
	5
	2
	1

	  For Sub-Frames 1,6
	
	1
	2
	1
	4
	2
	1

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

	  For Sub-Frame 0
	
	1
	2
	1
	4
	2
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	12600
	25200
	11400
	37800
	13608
	504

	  For Sub-Frames 1,6
	Bits
	10356
	20712
	10212
	31068
	11340
	420

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

	  For Sub-Frame 0
	Bits
	10332
	20664
	7296
	30996
	13608
	504

	Max. Throughput averaged over 1 frame
	Mbps
	1.825
	5.450
	2.426
	12.466
	4.738
	0.102

	UE Category
	
	1-5
	2-5
	1
	2-5
	1
	1-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.
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:     For R.25, R.26 and R.27, 50 resource blocks are allocated in sub-frames 1–9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.  For R.26-1, 25 resouce blocks are allocated in sub-frames 1–9 and 16 resource blocks (RB0–RB7 and RB17–RB24) are allocated in sub-frame 0.
Note 5:      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)
Note 6:      Localized allocation started from RB #0 is applied.



< End of changes >
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