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1 Introduction

In RAN4#68bis meeting it was agreed as the way forward for the 15MHz SDR tests as listed below [1]. 

The agreements for 15MHz based SDR tests are as follows:

· Introduce 15MHz single carrier sustained data rate test for UE category 3 and UE category 4 
· It is suggested to introduce the new 15MHz based sustained data rate tests from Rel-9 of 36.101, which will be confirmed in the next meeting.

· Bandwidth: 15MHz;
· The tentative FDD fixed reference channels with TB sizes for UE category 3 and for UE category 4 for the further evaluation are given in Section 3.

· The values of TB sizes will be confirmed in the next meeting.
· Other values are not precluded.

· Companies are encouraged to provide the simulation results in the next meeting and the other simulation assumptions are the same as specified for the existing sustained data rate tests.
· Introduce 15MHz+15MHz sustained data rate test for CA in Rel-12 of 36.101.

· For the CA bands with 15MHz+15MHz as the maximum aggregated bandwidth, e.g., CA_19A-21A, the 15MHz+15MHz sustained data rate test should be applied for the Rel-10/Rel-11 UE supporting 15MHz+15MHz as the maximum aggregated bandwidth according to what will be specified in 36.307.
In this contribution we provide the simulation results according to the above agreements, proposals to confirm the release and FRC and the TB success rates.
2 Simulation results 
The FRC table with tentative fixed reference channels with TB sizes for UE category 3 and UE category 4 are given in Table 1 from [1].

· UE category 3:

· TBS of 50124 is selected and correspondingly 68PRB allocation is used for sub-frame 0,1,2,3,4,5,6,7,8,9;.

· UE category 4: 

· The maximum supported TBS is selected.
Table 1: Fixed Reference Channel for sustained data-rate test (FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.x FDD
	R.y FDD
	
	
	
	

	Channel bandwidth
	MHz
	15
	15
	
	
	
	

	Allocated resource blocks (Note 8)
	
	Note xx
	Note xy
	
	
	
	

	Allocated subframes per Radio Frame
	
	10
	10
	
	
	
	

	Modulation
	
	64QAM
	64QAM
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	[0.87]
	[0.85]
	
	
	
	

	  For Sub-Frame 5
	
	[0.88]
	[0.87]
	
	
	
	

	  For Sub-Frame 0
	
	[0.91]
	[0.88]
	
	
	
	

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	[51024]
	[55056]
	
	
	
	

	  For Sub-Frame 5
	Bits
	[51024]
	[52752]
	
	
	
	

	  For Sub-Frame 0
	Bits
	[51024]
	[55056]
	
	
	
	

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	

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

	  For Sub-Frame 5
	Bits
	9
	9
	
	
	
	

	  For Sub-Frame 0
	Bits
	9
	9
	
	
	
	

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	[58752]
	[64800]
	
	
	
	

	  For Sub-Frame 5
	Bits
	[57888]
	[60480]
	
	
	
	

	  For Sub-Frame 0
	Bits
	[56304]
	[62352]
	
	
	
	

	Number of layers
	
	2
	2
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	[51.024]
	[54.826]
	
	
	
	

	UE Categories
	
	≥ 3
	≥ 3
	
	
	
	

	Note 1:
1 symbol allocated to PDCCH for all tests.
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). 
Note xx:
Resource blocks 
nPRB = 4..71 are allocated for the user data in sub-frames 0,1,2,3,4,5,6,7,8,9.
Note xy:
Resource blocks 
nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in sub-frames 0,1,2,3,4,6,7,8,9.

Note yy: 
Given per component carrier per codeword.


Figure 1 and 2 show the results for single carrier SDR 15MHz with relative and absolute TP. Figure 3 and 4 show the results for CA SDR 15+15MHz with relative and absolute TP.

From the simulation results, we propose the following

Proposal 1: Introduce 15MHz single carrier SDR test for UE category 3 and UE category 4 in Rel-9 of 36.101.

Proposal 2: Introduce 15+15MHz CA SDR test for UE category 3 and UE category 4 in Rel-12 of 36.101. 
Proposal 3: Confirm the FRC setup from Table 1 to be used for 15MHz single carrier and 15+15MHz CA SDR tests.

Proposal 4: The TB success rate should be 95% for UE Category 3 and 85% for UE Category 4.

Proposal 5: Same TB success rate requirement from single carrier can be applied for CA.
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Figure 1 FDD 15MHz SDR results for single carrier with relative TP
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Figure 2 FDD 15MHz SDR results for single carrier with absolute TP
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Figure 3 Figure 2 FDD 15MHz SDR results for CA 15+15MHz with relative TP
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Figure 4 FDD 15MHz SDR results for CA 15+15MHz with absolute TP
3 Conclusions

In this contribution we provide simulation results for 15MHz SDR tests with the following proposals.
Proposal 1: Introduce 15MHz single carrier SDR test for UE category 3 and UE category 4 in Rel-9 of 36.101.
Proposal 2: Introduce 15+15MHz CA SDR test for UE category 3 and UE category 4 in Rel-12 of 36.101. 
Proposal 3: Confirm the FRC setup from Table 1 to be used for 15MHz single carrier and 15+15MHz CA SDR tests.

Proposal 4: The TB success rate should be 95% for UE Category 3 and 85% for UE Category 4.

Proposal 5: Same TB success rate requirement from single carrier can be applied for CA.
4 References
[1] R4-135671, “Way forward on 15MHz based SDR tests”, Huawei, HiSilicon, Ericsson, NTT DoCoMo
PAGE  
1

