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1 Introduction
At the last WG1#34 meeting in Seoul, user traffic multiplexing has been discussed. The resource allocation to each physical channel can be applied without using channel information, as proposed for instance in [1]. However, significant throughput improvement is possible if the channel information can be used to perform frequency-selective scheduling [2]. This approach was already proposed for the OFDM SI in [3], [4] and [6].  In this contribution, it is proposed to include the frequency scheduling approach in the OFDM multiplexing schemes to be studied.

2 Frequency Scheduling

In this context, we consider fixed time-frequency mapping and frequency scheduling for user traffic multiplexing. Figure 1 depicts a simple example for two possible time-frequency mapping structures. Figure 1(a) shows an example of the fixed time-frequency pattern for multiplexing as in [1]. In this case, the fixed time-frequency pattern in a TTI is given for user multiplexing. Alternatively, Figure 1(b) represents an example for the frequency scheduling for multiplexing. In this case, the time-frequency mapping pattern within a reallocation period is determined by using detailed channel information feedback from the UE. With the frequency scheduling scheme, the whole bandwidth of OFDMA system may be partitioned into several groups that are made of adjacent subcarriers, as shown in Figure 1(b). 
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(a) Fixed time-frequency pattern for multiplexing                          (b) Frequency scheduling for multiplexing

Figure 1: An example illustrating two user multiplexing strategy with/without frequency scheduling 

Fundamentally, a frequency scheduling algorithm allocates the frequency groups based on the feedback of channel information in the frequency domain, to take into account different channel conditions of different UEs. The availability of frequency domain channel information is required at Node B for the frequency scheduling. Node B can then allocate the frequency groups based on the channel information reported from each UE. It would be difficult to feedback the channel information for all subcarriers through uplink HS-DPCCH, due to its limited feedback bandwidth. However, the feedback channel information required for frequency scheduling can be substantially reduced since the number of groups is much less than that of subcarriers. Thus, we may need to consider the group-wise subcarrier allocation scheme proposed in [3,4]. The group size can be determined by the OFDM unit size and coherence bandwidth of the channel. Considering 480 QAM symbols in an OFDM unit, each group should encompass at least 18 and 40 sub-carriers for set 1 and set 2, respectively. Note that such groups, which are about 300kHz wide, would be compatible with typical coherence bandwidths. For instance, the coherence bandwidth of Pedestrian B is in the order of 300kHz.
A detailed description of the frequency scheduling framework is illustrated in Figure 2. In the frequency scheduling process, if a new active UE needs to use the OFDM carrier, a new resource map for the UE is generated based on the feedback channel information. Then periodic group reallocation using the resource map occurs at the Node B. The Node B can assign one or multiple groups to each UE depending on QoS. These resources are allocated to active users by a frequency scheduling algorithm. Here, the frequency scheduler can be regarded as a resource to user mapping function. A user data block in a buffer is multiplexed, modulated and transmitted according to the scheduling results. Generally, the objective of the frequency scheduling is to maximize the system throughput subject to the constraints. There are various kinds of constraints such as total transmit power, QoS of each UE, resource limitation, etc. Any conventional scheduling algorithms such as maximum C/I, proportional fairness, or Round-Robin algorithm can be easily applied in this system.
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Figure 2: User multiplexing using the scheduler 

3 Conclusions

A user multiplexing based on the frequency scheduling method for the OFDM system is considered in this context. The objective of the frequency scheduler may be to maximize the system throughput subject to QoS and constraints in closed-loop mode. In this contribution, we observe the benefits of frequency scheduling in HSDPA OFDMA scheme. Conclusively, it is worthwhile to study the frequency scheduling as one of the user multiplexing solutions investigated through this study item. The parameters such as reallocation period, CQI feedback size, user speed, the number of useful OFDM data units need to be further studied.
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5 Text Proposal for Frequency Scheduling in TR 25.892

-------------------------------START of the TEXT in Section 6.2.4.X --------------------------------------
6.2.4.X Frequency scheduling

Frequency scheduling is an alternative solution for OFDMA user traffic multiplexing. Generally, the objective of the frequency scheduling is to maximize the system throughput subject to various constraints.  To support the frequency scheduling in the OFDMA system, the whole bandwidth can be partitioned into several groups, each group consisting of adjacent subcarriers. The frequency scheduling may be implemented as periodic reallocation relying on the feedback information on downlink frequency domain channel condition. Any conventional scheduling algorithms such as maximum C/I, proportional fairness, round-robin and some other advanced schemes could be applied. Each group can form an OFDM unit and be compatible with WCDMA SF16 codes. To do that, a group should contain 480 QPSK or QAM data symbols. If it is assumed that the adjacent 
[image: image3.wmf]k

sub-carriers are encompassed as a group, the relationship can be written as
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where 
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 is the number of CPICH symbols in adjacent 
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subcarriers and 
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 represents the number of QPSK or QAM symbols for HS-SCCH and/or other signalling channels.
The reallocation time TR should consist in an integer multiple of the TTI duration, i.e.,  
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. The optimal value for the variable ( may depend on the Doppler speed, channel condition, and so on, and it also impacts the UL feedback signalling. In any case, the variable ( should be greater than or equal to 1. The implementation of the feedback information signaling on uplink and its impact on overall system performance should be assessed.
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Fig.1. User traffic multiplexing with frequency scheduling

-------------------------------END of the TEXT in Section 6.2.4.X  ----------------------------------------
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