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Introduction

In [1] it is recommended that both localised and distributed OFDMA should be supported. This paper discusses options for the structure for distributed channels and multiplexing of the localised and distributed modes.

Structure for distributed channels

The aim of the distributed channel is to obtain as much time and frequency diversity as is possible for users that cannot be subject to frequency sensitive scheduling; e.g. fast moving users or for common channels. Several options exist for defining distributed channels:
A:
Distribute onto random tones in time & frequency

B:
Distribute onto random tones in frequency; use the same set of tones in each OFDM symbol

C:
Group into sets of M tones; distribute these groups randomly in time/frequency

D:
Group into sets of M tones; distribute these groups randomly in frequency but at the same frequencies for each OFDMA symbol

E:
Group into sets of M tones and space these tones regularly in the frequency domain.
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Figure 1 Options for multiplexing distributed resource channels

For increased flexibility, it is desirable to multiplex both distributed and localised channels into a sub-frame. It is worth noting, therefore that options A-D lead to the possibility of tones from distributed users being located within frequency chunks used by localised users. In such a situation, it is in principle possible for the localised users to puncture the tones taken by distributed users within their allocations, however a knowledge of which tones have been allocated for distributed users is then required.

Option E on the other hand can be structured such that no such knowledge is required, as indicated in Figure 2. In the figure, some localised frequency chunks are allocated for scheduled users, whilst some, regularly spaced chunks are allocated for distributed users. Dependent on their data rate requirements, one or multiple users can be allocated the distributed chunks. In such a case, the following information is sent:
· Localised users: Locations of allocated chunks

· Distributed users: Total allocation of chunks allocated to distributed users, First allocated tone for user within the distributed chunk and number of contiguous tones (M).
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Figure 2 Multiplexing of localised (red) resources with resources for 2 distributed users (blue, yellow)

Performance evaluation

Clearly, option A maximises time and frequency diversity. Thus option A is employed as a baseline for comparison with performance obtained using option E. Simulation assumptions are shown at the end of the paper.

For the simulations, a total of 40 frequency chunks of 15 tones are defined in 10MHz. Half of the frequency chunks (i.e. 20) are allocated for distributed resources; i.e. every other chunk, and the remaining 20 chunks are allocated to localized resources. Users requiring 20 tones (M=1, i.e. 1 tone in every distributed chunk), 100 tones (M=5, 5 contiguous tones in every distributed chunk) and 300 tones (M=15) were considered.

Results for QPSK are shown in figures 3 & 4 and for 16QAM in figures 5 & 6. For each type of user, it can be seen that option E offers similar performance to option A within the ranges of BLER of interest
Conclusion

Grouping resources into blocks of M, spaced regularly in the frequency domain can reduce the complexity of multiplexing distributed and localised users within a sub-frame and the associated signalling, whilst not leading to any significant link performance loss.
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Simulation assumptions

	Parameter
	Value

	Bandwidth
	10MHz

	FFT Size
	1024

	Available carriers
	600

	Chunk Size
	225 kHz (15 tones)

	Subframe length
	0.5msec

	Symbols/subframe
	7 (First symbol contains data and pilots only)

	Channel estimation
	Ideal

	Modulation
	QPSK, 16QAM

	Multipath fading channel
	Typical Urban, 6 paths

	UE speed
	3, 120km/h

	Number of distributed chunks
	20

	User allocation
	20 tones (M=1), 100 tones (M=5), 300 tones (M=15)

	Coding
	Turbo, rate 1/2


Simulation Results
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Figure 3 Comparison of performance of scenario A and E for 30km/h, QPSK,, (left) 20 Tones (M=1), (centre) 100 Tones, (M=5), (right) 300 Tones (M=15)
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Figure 4 Comparison of performance of scenario A and E for 120km/h, QPSK, (left) 20 Tones (M=1), (centre) 100 Tones, (M=5), (right) 300 Tones (M=15)
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Figure 5 Comparison of performance of scenario A and E for 30km/h, 16QAM, (left) 20 Tones (M=1), (centre) 100 Tones, (M=5), (right) 300 Tones (M=15)
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Figure 6 Comparison of performance of scenario A and E for 120km/h, 16QAM, (left) 20 Tones (M=1), (centre) 100 Tones, (M=5), (right) 300 Tones (M=15)
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