3GPP TSG RAN WG1 Meeting #86bis	     R1-1609780
Lisbon, Portugal, 10th - 14th October 2016

Source: 	ZTE, ZTE Microelectronics
Title:	Text Proposal on TR38.802 for NR waveform
Agenda Item:	8.1.1.1
Document for:	Discussion and Decision

Introduction
The FB-OFDM was proposed in [1]. In order to better support Tx-Rx transparency, the second formulation of FB-OFDM is provided in [2]. The relevant performance evaluations are updated in [3]. This contribution provides the corresponding text proposal, as given in Annex, to TR38.802, for both formulations of FB-OFDM.  
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Annex. Text Proposal to TR 38.802
<Start of changed section>
[bookmark: _Toc450909634]6.1.2 	Waveform
OFDM-based waveform is supported.
The following waveform candidates are studied. 
6.1.2.x FB-OFDM
In FB-OFDM, each subcarrier is independently filtered and therefore a bank of filters is needed to filter multiple subcarriers. The continuous baseband signal of FB-OFDM waveform can be formulated as 
                                          (6.1.2.x-1)
where  represents the resource element on k-th subcarrier and l-th time symbol. T is the time symbol interval.  is the subcarrier spacing.  is the pulse shaping function. Different pulse shaping functions can be selected for different use scenarios. For example, both CP-OFDM and W-OFDM are special cases of (6.1.2.x-1). Specifically, two options for FB-OFDM are studied. 
In Option-1 of FB-OFDM, the pulse shape function  is defined by , where
·  is a time-domain raised cosine function defined by 
             (6.1.2.x-2)
Here  is the roll-off factor and  is 50% of the half-amplitude width of the function in time domain. The length of non-zero portion of   is assumed to be , where T is symbol interval.
·  is derived from a frequency-domain root raised cosine function and is defined by , where 
                    (6.1.2.x-3)
Here  is the roll-off factor in the range of [0,1].  is 50% of the half-amplitude width of the raised cosine function in frequency domain.
 aims to provide good frequency localization and orthogonality between symbols, while is multiplied to avoid infinite pulse shape function in time domain and therefore to reach a good balance between time locality and frequency locality. The simulations based on <α=0.25, β=0.1, L=5, f0=1/T, T=1/14ms> exhibit superior out-of-band emission benefits, as well as better BLER performances and spectrum efficiencies in various evaluation cases. 
In Option-2 of FB-OFDM, the pulse shape function  is defined by
                   (6.1.2.x-4)
where  for ,  for  and . Accordingly, the pulse shape function is continuous and consists of three non-zero parts: the main middle part is the central symmetric cosine function whose length is T0+T1; the first and the third parts are raised cosine functions of length T2. Unlike W-OFDM, + can be larger than time symbol interval T in FB-OFDM. 
It is observed in simulations that
· The Option-2 FB-OFDM offers good balance between out-of-band emission and inter-symbol interference, which makes it a better waveform candidate, especially in evaluation case 3 and case 4.  
· A receiver designed for CP-OFDM can be used to receive the Option-2 FB-OFDM waveform.
The above observations are obtained based on parameters that are set to T1 = 18Ts, T2 = 126Ts and A = 10, given the subcarrier spacing equal to 15kHz and the system bandwidth equal to 10MHz. However, this choice on <T1, T2, A> should not be taken as a restriction on parameterization of FB-OFDM.  
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