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1. Introduction

In the previous meeting, there were discussions related to downlink resource allocation [1-11]. Some contributions [1-5] proposed to assume the chunk bandwidth for localized resource allocation as 300~900 kHz in case of 10MHz transmission bandwidth, considering the trade-off between gain from small chunk size and control signalling overhead. For distributed resource allocation, five structures classified from many companies’ proposals were simulated in [6] and the result showed that subcarrier-based hopping is needed to get high diversity gain. The throughputs of localized and distributed allocation in different channel environment were elaborated in [5, 7]. Localized allocation provides higher throughput gain over distributed allocation in low speed channel environment, while distributed allocation provides higher throughput gain over localized allocation in high speed channel environment. This means that multiplexing of localized and distributed allocation in a sub-frame is considerable in order to allocate channel resource efficiently to each UEs in various channel environments. Several contributions [8-11] provided possible multiplexing methods of distributed and localized allocation.

In [8], for distributed allocation, we introduced a chunk which consists of dispersed subcarriers (Chunk_DS) as well as a chunk which consists of consecutive subcarriers (Chunk_CS). Chunk_DS provides more frequency diversity gain over Chunk_CS as shown in [6]. Especially, Chunk_DS provides good diversity gain when only one chunk is assigned to a UE while diversity gain with Chunk_CS degrades because it contains consecutive subcarriers only.

In this contribution, we provide simulation results to compare the link performances of Chunk_DS and Chunk_CS in case of distributed allocation. Also, we prune down the previous possible candidate schemes of multiplexing distributed and localized allocation within a sub-frame, which were introduced in [8].

2. Chunk_DS or Chunk_CS for distributed resource allocation
We depicted Chunk_DS and Chunk_CS in figure 1 as a reminder. 
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Figure 1. Two possible chunk definitions for distributed resource allocation

In this section, we simulated the case that one downlink chunk is allocated to a UE with Chunk_DS or Chunk_CS. The number of subcarriers is assumed as 20 or 40, which is equivalent to 300 or 600 kHz bandwidth in case of Chunk_CS. To compare the diversity gain of Chunk_DS and Chunk_CS, we obtained link level BLER performance results with the configuration in Table 7.1.1-1 in TR25.814 [12]. Table 1 describes detailed simulation parameters.

Table 1. Simulation parameters

	Parameters
	Value

	Transmission bandwidth (MHz)
	10

	Sub-frame duration (ms)
	0.5

	Modulation
	QPSK

	Channel coding
	Turbo code, R = 1/2, 1/3

	Number of channel coded bits
	240 bits (20 subcarriersｘ6 symbols),

480 bits (40 subcarriersｘ6 symbols)

	User traffic allocation
	Chunk_DS (a set of dispersed subcarriers),

Chunk_CS (a set of consecutive subcarriers)

	Channel model
	Pedestrian B, 3 km/hr

	Pilot
	First OFDM symbol in the sub-frame

	Channel estimation
	Linear interpolation (Interpolation in the frequency domain interpolation ( Interpolation in the time domain)

	Average pilot  power overhead within the whole sub-frame
	About 8 % (per antenna)

	Number of antennas
	Tx 2, Rx 2 (STTD, MMSE receiver)
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Figure 2. Link level performance results for Chunk_DS and Chunk_CS

As shown in Figure 2, Chunk_DS shows about 2dB gain over Chunk_CS at 1% BLER point in all cases. From these results, we can conclude that a chunk which consists of dispersed subcarrier is needed for distributed allocation.

3. Multiplexing of distributed allocation and localized allocation

In order to utilize the merit of distributed and localized allocation at the same time from every UEs in a different channel environment, collocation of distributed allocation and localized allocation within a sub-frame should be considered. As we discussed in the previous contribution [8], collocation of distributed allocation and localized allocation can be realized by TDM or FDM. For distributed allocation, a chunk consists of a set of scattered subcarriers and is frequency-hopped symbol by symbol, while localized allocation uses contiguous chunks which consist of consecutive subcarriers.
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Figure 3. Multiplexing of distributed and localized resource allocation

<TDM>

Figure 3 (a) shows TDM of distributed and localized allocation. For simplicity, the switching between distributed allocation and localized allocation takes place maximum one time during a sub-frame duration. However, in proportion to the number of symbols used for distributed (or localized) allocation, the actual capacity of a chunk for distributed (or localized) allocation can be changed sub-frame by sub-frame. Scheduler should consider the capacity change. Semi-static switching may reduce the complexity.

<FDM>

Figure 3 (b) depicts FDM of distributed and localized allocation. FDM is flexible to multiplex distributed and localized allocation. However, the actual capacity of a chunk for localized allocation may be different chunk by chunk within a sub-frame because of unusable subcarriers due to the subcarriers preoccupied by distributed allocation. More investigation is needed to handle the inconsistency of chunk capacity.

4. Conclusion

We summarize the above discussion as follows:

· For distributed resource allocation, a chunk consists of a set of scattered subcarriers and is frequency-hopped symbol by symbol, while localized resource allocation uses contiguous chunks which consist of consecutive subcarriers.

· Collocation of distributed resource allocation and localized resource allocation is needed to allocate channel resource efficiently to each UEs in various channel environments.

· In this phase, both TDM and FDM of distributed allocation and localized allocation should be investigated considering the flexibility and complexity of scheduling.
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