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1. Introduction
Most open issues regarding DLBF verification framework have been agreed in recent RAN4 meetings. However some further clarification was felt to be needed regarding
· payload calculation method

· number of CRS ports 

In the present contribution we address these aspects and provide further simulation results for the alignment purposes.
2. Simulation results
Regarding the payload calculation method, there seems to be no reasons to deviate from the earlier RAN4 practices; hence the payloads should be calculated assuming the procedure defined in 36.101. 
We do not have a strong preference regarding the number of CRS ports, however based on results of [2], it seems that the PDCCH/PCFICH decoding errors do not have a significant impact on the throughput performance of DLBF. In particular, it is shown in [2] that the performance reduction due to control errors is within 0.1 dB for the DRS test 1, which is very similar to the DLBF test 1.1.
The simulations are carried out according to the setup given in [1]. The reference measurement channels for 1 and 2 CRS ports, are given in Annex A and B, respectively, according to the payloads kindly provided by CMCC.
The results without RX impairments are summarized in Table 1 below, showing the SNR required for 70% throughput.

Table 1 – Alignment results
	test
	scenario
	SNR @ 70 % throughput

	
	
	1 CRS
	2 CRS

	1.1
	RANK1-SU-QPSK
	-2.3 dB
	-2.7 dB

	1.2
	RANK1-SU-16QAM
	5.9 dB
	5.2 dB

	1.3
	RANK1-SU-64QAM
	15.2 dB
	15.0 dB

	2.1
	RANK1-MU-QPSK
	3.1 dB
	2.7 dB

	2.2
	RANK1-MU-16QAM
	18.9 dB
	17.9 dB

	3.1
	RANK-2-QPSK
	3.1 dB
	2.7 dB

	3.2
	RANK-2-16QAM
	21.2 dB
	20.5 dB


The numeric results can be found in the accompanying excel sheet.
3. Conclusions

We have provided in this contribution some further alignment results for the verification of dual layer beamforming capability.
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ANNEX A – RMCs for 1 CRS port
[image: image1.emf]Parameter  t  Value  

Reference channel   R.1  R.2  R.3  

Channel bandwidth  MHz  10  10  10  

Allocated resource blocks   50   4  50   4  50   4  

Uplink - Dow nlink Configuration (Note 3)   1  1  1  

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

Modulation   QPSK  16 QAM  64QAM  

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

Information Bit Payload      

   For Sub - Frames 4,9   Bits  4392  12960  28336  

   For Sub - Frames 1,6   2664  8504  19080  

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

   For Sub - Frame 0  Bits  3624  10680  23688  

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

   For Sub - Frames 4,9    1  3  5  

   For Sub - Frames 1,6   1  2  4  

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

   For Sub - Frame 0   1  2  4  

Binary Channel Bits Per Sub - Frame      

   For Sub - Frames 4,9   Bits  12600  25200  37800  

   For Sub - Frames 1,6   8364  16728  25092  

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

   For Sub - Frame 0  Bits  10332  20664  30996  

Max. T hroughput  averaged o ver 1 frame  Mbps  1.774  5.361  11.85  

UE Category   1 - 5  2 - 5  2 - 5  

Note 1:   2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 1 0   MHz channel BW; 3  symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH  for 1.4 MHz . For subf rame 1&6, only 2 OFDM symbols are allocated to PDCCH.   Note  2 :   Reference signal, synchronization signals and PBCH allocated as per TS 36.211      Note  3 :   as per Table 4.2 - 2 in TS 36.211    Note 4:   For R.1, R.2 and R.3, 50 resource blocks are allocated in sub - f rames 4,   9 and 41  resource blocks (RB0 – RB20 and RB30 – RB49) are allocated in sub - frame 0,1,6.     Note 5:   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)  

 


ANNEX B – RMCs for 2 CRS ports
[image: image2.emf]Parameter  t  Value  

Reference channel   R.1  R.2  R.3  

Channel bandwidth  MHz  10  10  10  

Allocated resource blocks   50   4  50   4  50   4  

Uplink - Downlink Configu ration (Note 3)   1  1  1  

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

Modulation   QPSK  16 QAM  64QAM  

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

Information Bit Payload      

   For Sub - Frames 4,9   Bits  3624  11448  27376  

   For Sub - Frames 1,6   266 4  7736  16992  

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

   For Sub - Frame 0  Bits  2984  9528  22152  

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

   For Sub - Frames 4,9    1  2  5  

   For Sub - Frames 1,6   1  2  3  

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

   For Sub - Frame 0   1  2  4  

Binary Channel Bits Per Sub - Frame      

   For Sub - Frames 4,9   Bits  12000  24000  36000  

   For Sub - Frames 1,6   7872  15744  23616  

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

   For Sub - Frame 0  Bits  9840  19680  2 9520  

Max. T hroughput  averaged over 1 frame  Mbps  1.556  4.79  11.089  

UE Category   1 - 5  2 - 5  2 - 5  

Note 1:   2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 1 0   MHz channel BW; 3  symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocate d 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      Note  3 :   as per Table 4.2 - 2 in TS 36.211    Note 4:   For R.A, R.B and R.C, 50 resour ce blocks are allocated in sub - frames 4,   9 and 41  resource blocks (RB0 – RB20 and RB30 – RB49) are allocated in sub - frame 0,1,6.     Note 5:   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   (other wise L = 0 Bit)  

 








