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1. Introduction
In RAN4 #74, CR for 256QAM demodulation tests [1] were approved with TBD CINR requirements. WF [2] captures remaining issues to be resolved to complete the performance WI. 
· 256QAM demodulation test under fading channels
· No TM2 demodulation performance requirements
· No PMCH demodulation performance requirements in Rel-12.
· TM4 and TM9 demodulation performance requirements
· Extra margin for 256QAM demodulation performance requirements
· [0.8]dB
· In the next meeting, companies are encouraged to provide
· Simulation results with impairment margins for FDD TM4 and TM9 tests;
· Simulation results for alignment and with impairment margins for TDD TM4 and TM9 tests;
· 256QAM SDR test:
· General parameters: 1 OFDM symbol for PDCCH, AWGN channel for simulation
· MCS: find proper MCS
· Option 1: MCS#27, skipping SF #0, #5
· FFS for TB success rate
· Option 2: MCS#26
In this contribution, we provide alignment/impairment results for 256QAM demodulation tests under fading channel. Also, we evaluate FRC options for SDR tests and provide our view on MCS selection for 256QAM SDR test. 

2. PDSCH demodulation test
In this section, we provide simulation results for 256QAM for TM4 dual layer and TM9 single layer tests for TDD. FRCs for TDD tests were revised after RAN4 #74 meeting by e-mail discussion and FRCs in table 1 were agreed. Figure 1 shows simulation results for TDD tests based on agreed simulation configurations and FRC parameters. Table 1 shows impairment results. 
Table 1: FRC for TDD TM4 test

	Parameter
	Unit
	Value

	Reference channel
	
	R.xx TDD
	R.yy TDD
	
	
	
	
	
	

	Channel bandwidth
	MHz
	20
	20
	
	
	
	
	
	

	Allocated resource blocks (Note 5)
	
	100
	100
	
	
	
	
	
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	
	
	
	
	
	

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	3+2
	
	
	
	
	
	

	Modulation
	
	256QAM
	256QAM
	
	
	
	
	
	

	Target Coding Rate
	
	
	
	
	
	
	
	
	

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	63776
	71112
	
	
	
	
	
	

	  For Sub-Frames 1,6
	
	46888
	48936
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	66592
	
	
	
	
	
	

	Number of Code Blocks
(Notes 4 and 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	11
	12
	
	
	
	
	
	

	  For Sub-Frames 1,6
	
	9
	8
	
	
	
	
	
	

	  For Sub-Frame 5
	
	N/A
	N/A
	
	
	
	
	
	

	  For Sub-Frame 0
	
	N/A
	11
	
	
	
	
	
	

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	115200
	89600
	
	
	
	
	
	

	  For Sub-Frames 1,6
	
	95424
	67584
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	84480
	
	
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	22.133
	30.669
	
	
	
	
	
	

	UE Category
	
	11-15
	
	
	
	
	
	
	

	Note 1:
2 symbols allocated to PDCCH for R.xx and 1 symbols are allocated to PDCCH for R.yy. 
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).

Note 5:
Given per component carrier per codeword.

Note 6:
For R.xx, 100 resource blocks are allocated in all DL sub-frames. For R.yy, 100 resource blocks are allocated in sub-frames 4,9 and 88 resource blocks (RB0–RB43 and RB56–RB99) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6.


Table 2. Impairment results for 256QAM PDSCH demodulation tests

	
	FDD TM4
	FDD TM9
	TDD TM4
	TDD TM9

	CINR to achieve 70% peak throughput (dB)
	24.6
	24.8
	24.6
	24.8
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Figure 1. Simulation results for TDD
3. Sustained data rate test
3.1. MCS selection

In RAN #66, it was agreed to define UE capability for 256QAM as per-UE capability instead of per-band capability. This implies that UE should be able to support 256QAM in all supported bands/band configurations to declare 256QAM support. Therefore, we should be more careful in defining minimum performance requirements for 256QAM. 
In WF [2], it was agreed to have further evaluation of MCS 27 while skipping PDSCH scheduling SF 0 and 5 to lower require CINR. Figure 2 shows our evaluation results for 20MHz SDR test for 3 different options. 
· Option 1: scheduling PDSCH in all DL subframes except for subframe 0 and 5 with MCS 27

· Option 2: scheduling PDSCH in all DL subframes with MCS 26

· Option 3: scheduling PDSCH in all DL subframes with MCS 27
It can be seen that skipping PDSCH scheduling in subframe 0 and 5 has little effect in CINR to achieve 85% TB success rate. Table 3 compares physical layer throughput for 3 FRC options. We can observe that option 1 does not even provide higher throughput than option 2 due to skipping PDSCH scheduling in subframe 0 and 5. 
In previous meeting, there was also a proposal to lower TB success rate to achieve lower operating CINR. However, we can reduce operating CINR by less than 1dB when we lower target TB success rate from 85% to 55%. On the other hand, lowering TB success rate will directly compromise the test purpose of verifying MAC layer capability. 
Proposal 1. Select MCS 26 for SDR test for 256QAM. 

Table 3. Physical layer throughput for 3 FRC options for 256QAM SDR test

	
	Option 1
	Option 2
	Option 3

	Max throughput (Mbps) 
	156.6
	168.8
	195.0
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Figure 3. Simulation results for 256QAM SDR test

4. Conclusions

In this contribution, we provided impairment results for 256QAM and our view on FRC selection for 256QAM SDR tests. Our proposal is
Proposal 1. Select MCS 26 for SDR test for 256QAM. 
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