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1. Introduction 

In this document we propose considering the addition of 64QAM MCW MIMO requirements for the DL in [3].  The purpose of this requirement is to verify the high data rate capabilities of LTE UEs.   
2. Proposed Simulation Scenario
Since the purpose of the proposed requirement is to verify 64QAM MIMO functionality and not repeat verification of capabilities tested elsewhere, it is beneficial to limit the test scenarios to the minimum number required.  Therefore we should limit the number of reference channel configurations and propagation models.  
2.1.  Bandwidth 
As for most other test scenarios, the best would be to use the single system bandwidth case of 10MHz full BW allocation. This; however, would preclude testing of lower category UEs due to maximum data rate limitations. This could be addressed with either of the following solutions:

1. Single 5MHz requirement scenario for UE category 2 and above

2. 5MHz scenario for UE category 2, and 10MHz scenario for UE category 3 and above

In this contribution, we describe possible reference channel configurations for both the 5Mz and 10MHz cases. 
2.2.  Reference Channel Setup

The TB size, modulation and number of data tones are kept a constant during the simulation run (FRC simulations).  The reference channel configuration parameters are given in Table 1 below. 
	Ref. Ch.
	TX
ports
	Allocation
	MCS
	SF_ID
	

	
	
	
	
	
	Nbits
	Transport block size
(A)
	#Code blocks
	Code Rate
	Peak rate (Mbps)

	R.24
	2
	Full
10 MHz
	64QAM
3/4
	0
	37152
	28336
	5
	0.77
	60.2

	
	
	
	
	5
	38736
	28336
	5
	0.73
	

	
	
	
	
	others
	39600
	30576
	5
	0.78
	

	R.25
	4
	Full
10 MHz
	64QAM
3/4
	0
	36096
	27376
	5
	0.76
	56.5

	
	
	
	
	5
	37536
	28336
	5
	0.76
	

	
	
	
	
	others
	38400
	28336
	5
	0.74
	

	R.26
	2
	Full
5 MHz
	64QAM
3/4
	0
	17352
	13536
	3
	0.78
	30.0

	
	
	
	
	5
	18936
	14112
	3
	0.75
	

	
	
	
	
	others
	19800
	15264
	3
	0.77
	

	R.27
	4
	Full
5 MHz
	64QAM
3/4
	0
	16896
	12576
	3
	0.75
	27.8

	
	
	
	
	5
	18336
	13536
	3
	0.74
	

	
	
	
	
	others
	19200
	14112
	3
	0.74
	


Table 1
Proposed Reference Channel for 64QAM MCW
2.3. Simulations Sets

The proposed simulation sets for alignment are shown in Table 2 below. 

	Scenario
	Description
	Reference channel
	Precoding granularity
	PMI delay
	Propagation model
	Antenna correlation

	5.1
	2x2 16QAM 1/2 10MHz MCW 
	R.11
	50 PRB
	6 ms
	EVA5
	Low

	5.2
	2x2 16QAM 1/2 10MHz MCW
	R.11
	50 PRB
	6 ms
	ETU70
	Low

	5.3
	4x2 16QAM 1/2 10MHz MCW
	R.14
	6 PRB
	6 ms
	EVA5
	Low

	5.4
	2x2 64QAM 3/4 10MHz MCW
	R.24
	50 PRB
	6 ms
	EPA5
	Low

	5.5
	4x2 64QAM 3/4 10MHz MCW
	R.25
	6 PRB
	6 ms
	EPA5
	Low

	5.6
	2x2 64QAM 3/4 5MHz MCW
	R.26
	25 PRB
	6 ms
	EPA5
	Low

	5.7
	4x2 64QAM 3/4 5MHz MCW
	R.27
	4 PRB
	6 ms
	EPA5
	Low


Table 2  Simulation Sets for 64QAM MCW MIMO
2.4. Other Assumptions

Other simulation assumptions are listed below:
1. HARQ using incremental redundancy and a maximum of 4 transmissions, RV = {0, 0, 1, 2} 

2. No modulation symbol-level combining across the repeated RV=0 transmissions

3. Normal cyclic prefix which gives a total of 14 OFDM symbols per sub-frame

4. Two OFDM symbols allocated for control

5. Two or four eNB Tx antennas
6. 5 or 10 MHz BW
7. The data occupies all available RBs
8. Realistic channel estimation
9. Perfect interference estimation (Nt) for alignment
10. 50 RB PMI feedback granularity for 2 Tx antennas
11. 6 RB PMI feedback granularity for 4 Tx antennas

12. 6 ms PMI feedback delay
13. Assume no errors in the DL control channel
14. Assume 3dB power boost for RS
15. Channel model used: EPA5Hz 
16. No antenna correlation
17. No antenna imbalance
18. Results presented using a range of  
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is assumed to be additive white Gaussian.

19. Tx EVM = 6%
20. Eight HARQ processes with a TTI time of 1ms giving a 8ms round trip time

2.5. Proposed Requirement

The 64QAM MIMO capability should be verified by a limit on the SNR required for 70% throughput. 

3. Conclusion
In this document we propose considering the addition of 64QAM MCW MIMO requirements for the LTE DL.  The purpose of this requirement is to verify the high data rate capabilities of LTE UEs.  In order to comply with UE capability restrictions, the following options were identified: 

1. Single 5MHz requirement scenario for UE category 2 and above

2. 5MHz scenario for UE category 2, and 10MHz scenario for UE category 3 and above
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