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1 Introduction

In LTE TR25.814 [1], it is presented that “Between each DFT output sample L-1 zeros are inserted. A mapping with L=1 corresponds to localized transmissions, i.e., transmissions where the DFT outputs are mapped to consecutive sub-carriers.With L>1, distributed transmissions result, which are considered as a complement to localized transmissions for additional frequency diversity.” That imply two subcarrier allocation methods, namely, pure localized (L=1) and pure distributed (L>1). Also in TR25.814, CDMA can be used in uplink pilot scheme and CAZAC is a promising candidate. If we adopted CDMA in one SB and FDM (localized or distributed) in another SB as pilot scheme, Node-B can measure the whole BW for different users in the same time, then it is possible for Node-B to use the measurement information to schedule the whole BW resources for different users. In order to make full use of the above schedule advantage, we present another subcarrier allocation method in uplink called group distributed. We also present some simulation results to show the new allocation has significant link gain compared with pure localized allocation. The method has the same level in PAPR or CM as pure distributed allocation, and is slightly higher compared with pure localized allocation and much lower than OFDM. 
2 Group Distributed Allocation

As depicted in TR25.814, distributed allocation is based on subcarrier; however, it comes with much cost to measure each subcarrier if we want to choose some proper band for one user. A solution is that distributed allocation is based on some consecutive subcarriers, and these consecutive subcarriers form one group then Node-B can measure all groups and allocate some groups to one user.

Here are some major procedures to form group distributed allocation. First we divide all the subcarriers into groups which occupy the same number consecutive subcarriers (for example 25 subcarriers). Node-B refers one group as one unit to measure it. Node-B then allocates some groups (maybe not consecutive groups) to one user according to some proper schedule algorithms. Figure 1a and Figure 1b illustrate the differences between group distributed and localized subcarrier allocation.
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Figure 1a Group Distributed Procedure (5MHz)
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Figure 1b Localized Procedure (5MHz)

3 Simulation Parameters

Table 1 lists our simulation parameters. 
	Parameter
	Value

	Subframe duration (ms)
	0.5

	FFT (BW)
	512 (5M)

	Useful subcarriers per LB/SB (excluding DC)
	300/150

	Sampling Rate
	7.68M

	LB Length
	66.67us/512samples

	SB Length
	33.33us/256samples

	CP duration ((s/ samples)
	(5.08/39) ( 1
(4.04/31) ( 7

	Subcarrier separation (kHz)
	15(LB)/30(SB)

	Carrier frequency (GHz)
	2

	Code and Modulation
	Turbo 1/2, QPSK, 16QAM

	Interleave
	Same one as specified in 3GPP

	Channel Type (Velocity)
	TU (30km/h) 6-Path

	Pilots
	SB1: CAZAC

SB2: FDM

	Number of Users
	6

	Channel Estimation
	LMMSE

	Feedback Delay
	1 (subfrrame)

	Antenna Number
	1Tx, 1Rx


Table1 Simulation Parameters

4 Some Link Simulation Results
Here we give some simulation results to show that group distributed allocation combined with CDMA (CAZAC) pilot scheme in at least one SB has significant advantages compared with pure localized allocation methods. 

It is noted that system simulation is necessary in this situation, however, if we use a simple schedule algorithm-target user always use the best band, link simulation results can also be considered.
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Figure 2 Localized vs Group Distributed (QPSK)
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Figure 3 Localized vs Group Distributed (16QAM)

As we expected, from figure 2 and figure 3 we can see that the link performance is much improved with group distributed method. This is because Node-B can use the measurement information and allocates the groups to target user flexibly. 

5 About PAPR and CM
It is well known, pure localized allocation is equal to oversampling in time domain and frequency shift in frequency domain and pure distributed (without guard band) allocation is equal to compression and extend periodically in time domain, thus both of these two methods have low PAPR or CM. Here some simulations are done to know how about of group distributed method in terms of PAPR or CM.
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Figure 4 PAPR (QPSK)                                              Figure 5 CM (QPSK)
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Figure 6 PAPR (16QAM)                                             Figure 7 CM (16QAM)

The above results show that localized allocation method has the best PAPR (or CM), while distributed and group distributed almost have the same level in PAPR or CM whenever the modulation adopts QPSK and 16QAM. 

6 Conclusions

In this document, we present an option to allocate subcarriers in uplink. We first divide all the subcarriers into groups which occupy the same consecutive subcarriers (for example 25 subcarriers). Node-B refers one group as one unit to measure it. Node-B then allocates some groups (maybe not consecutive groups) to one user according to some proper schedule algorithms. In order to measure the whole channel response for multiple users at same time, at least one SB may adopt CDMA scheme (CAZAC is an example).
7 Text Proposal (Section 9.1.1 in TR 25.814)
---------------------------------------------------------Start of Text Proposal-------------------------------------------------------9.1.1
Basic transmission scheme
The sub-carrier mapping determines which part of the spectrum that is used for transmission by inserting a suitable number of zeros at the upper and/or lower end in Figure 9.1.1-2. Between each DFT output sample L-1 zeros are inserted. A mapping with L=1 corresponds to localized transmissions, i.e., transmissions where the DFT outputs are mapped to consecutive sub-carriers. With L>1, distributed transmissions result, which are considered as a complement to localized transmissions for additional frequency diversity.
In order to make it possible for Node-B to measure the different users’ channel information and allocation subcarriers according to some proper schedule algorithms, group distributed allocation method should be also considered. The group distributed allocation’s mapping is shown in figure 9.1.1-2.
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Figure 9.1.1-2 Localized mapping (up left), distributed mapping (up right) and group distributed (below)
---------------------------------------------------------End of Text Proposal-------------------------------------------------------
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