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1. Introduction
This contribution proposes text proposal for Annex A.3 in TR 36.859.

2. Text Proposals
-----------------------<Start of text proposal for TR 36.859 Section 2>----------------------------------------------

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TD RP-150496: "Study on Downlink Multiuser Superposition Transmission".
[3]
MediaTek Inc., “Link-abstraction method for ML receiver in MUST,” R1-154458, Beijing, China, August 24-28, 2015.
-----------------------<End of text proposal for TR 36.859 Section 2>-----------------------------------------------

-----------------------<Start of text proposal for TR 36.859 Annex A.3>----------------------------------------------

A.3
Methodology for link-level modelling
A.3.1
Methodology for ML/R-ML modelling

The approach to model the BLER performance of an ML/R-ML receiver for a PDSCH over any allocation under an instantaneous channel is a) deriving the mutual information per transmitted bit (MIB) on each RE of the PDSCH, and then b) averaging the MIB over all REs, and finally c) mapping avg(MIB) to a BLER. The received MIB of an ML/R-ML receiver at an RE, denoted as MIBML, is based on a weighting of the bit interleaved coded modulation (BICM) normalized spectral efficiency, given as
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where CBICM is the BICM normalized spectral efficiency under of the environments of the target RE, and 0 < β < 1 is a weighting factor. The expression for CBICM and the procedure to obtain  by curve fitting to the actual receiver BLER performance will be given later. After averaging MIBML over multiple REs in the PDSCH, an effective SNR is then obtained as
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where the function f(.) maps one SNR value to the corresponding MIB, and one such function can be pre-derived numerically for QPSK/16QAM/64QAM (for an example, refer to Table 24 of [Srinivasan, R., Zhuang, J., Jalloul, L., Novak, R., & Park, J., “IEEE 802.16 m evaluation methodology document (EMD),” IEEE 802.16 Broadband Wireless Access Working Group.]) Finally, the BLER of the interested PDSCH is approximated by the BLER of a SISO AWGN channel at SNR = SNReff.
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	Figure A.1. Example scenarios of users pairing in the MUST scheme.


Before presenting detail modelling procedures, we first define the signal model. Consider the users pairing scenario shown in Figure A.1(b). The received signal model of the near-near or the far-user after whitening the noise-plus-intercell-interference is given as
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where G is the Nr-by-2 complex channel matrix of the near-near or far-near with Nr being the number of receive antennas, [p1, p2] is the precoding matrix, P is the eNB transmitted power, starget is the modulated symbol of the MUST scheme, and sother is the transmitted symbol at the other spatial layer, w is the white Gaussian vector with the identity covariance matrix I, and finally [h1, h2]=G[p1, p2]. To suppress the inter-beam interference plus the noise 
[image: image5.wmf]w

h

+

other

2

2

/

s

P

, the MMSE receiver fMMSE is applied to the received signal r. The MMSE receiver output is a scalar channel
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The output SNR of the MMSE receiver can be computed as
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The users pairing scenarios shown in Figures A.1(a) and A.1(c) can also be transformed to a scalar channel and then obtain the MMSE output SNR. For the scenario of Figure A.1(a), we just need to set sother=0 and replace the transmit power P/2 as P. For the scenario of Figure A.1(c), each spatial layer can be processed in the same way as shown above for the scenario in Figure A.1(b).

The BICM normalized spectral efficiency CBICM is given below
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for the near-user and the far-user, respectively, where mnear and mfar are the number of bits carried by a modulated symbol starget for the near-user and far-user, respectively, 
[image: image11.wmf]}

1

,

0

{

Î

t

, M is the set composed by all of the constellation points of the MUST modulation, and both Mnear(i,t) and Mfar(i,t) are subsets of M. For any 
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 and q being the bit sequence corresponding to x, the i-th bit of the near-user bit sequence ai in the sequence q is equal to t. Similarly, for any 
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 and q being the bit sequence corresponding to x, the i-th bit of the far-UE bit sequence bi in the sequence q is equal to t.
The procedures to build the look-up table (LUT) to obtain the weighting coefficient  are described as follows. The following parameters are used to characterize :
1)
The modulation order and coding rate of the signal intended for the target user (e.g., MCS1 has 29 levels)
2)
The modulation order of the co-scheduled signal (i.e., MOD2=QPSK, 16QAM, 64QAM)
3)
The power split factor.
4)
The mapping between constellation points and the bit sequences of the target user.   
Given a MIMO channel realization (time-flat and frequency-flat), link-level simulations are executed first to get (SNR(i), BLER(i)) pairs, i=1,2,…,N, over a range of SNR and BLER for a specific set of parameters 1) ̶ 4). On the other hand, the BICM normalized spectral efficiency CBICM(i) can also be computed for the given SNR(i) and the distribution of constellation points. An optimal  is searched numerically so that
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is minimized over a range of BLER of interest (typically the BLER “water-fall” region). The LUT of the weighting factor  for the linear multiuser superposition transmission scheme is appended in [3].
-----------------------<End of text proposal for TR 36.859 Annex A.3>----------------------------------------------
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