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1. Introduction

During RAN1#44 some particular contributions, e. g. [1], have addressed the topic resource allocation for low bit rate sources and possible solution strategies. 
Generally, the allocation of resources for low bit rate users involves a number of problems, e. g. assessment between capacity and delay, relatively high feedback and feedforward signalling.
In this document, we propose an allocation scheme, which supports low bit rate services with attention to the associated special conditions. With this scheme, the resources can be allocated efficiently. Furthermore, the effort for channel quality feedback and resource allocation signalling can be minimized.

2. Problem description
In Chapter 7.1.1.2 of the RAN1 TR 25.814 [2], the baseline physical resource block is defined to consist of a number M = 25 consecutive sub-carriers for a number N of consecutive OFDM symbols, which is equal to the number of OFDM symbols in a sub-frame. Furthermore, distributed allocation of sub-carriers shall be supported to maximize frequency diversity.
The exact rules for mapping data intended for distributed transmission to the physical resource blocks is still FFS. So, if the physical resource block will be defined to be the smallest resource unit allocated for localized and distributed transmission, some problems will increase significantly, especially for low bit rate services.
If small packets are supposed to be scheduled without capacity waste, large delays may arise when filling the resource blocks with a sufficient amount of packets from the same low bit rate user. 
Additionally, if distributed allocation is applied, multiple physical resource blocks have to be addressed. Consequently, the delay increases with the number of physical resource blocks being allocated with frequency diverse scheduling.
However, large delays must be avoided, especially when transmitting conversational traffic.

Therefore it may be preferred to transmit these small packets in time without additional delays. Indeed, a great part of the resources will be kept empty, particularly in case of distributed allocation based on entire physical resource blocks. 
The following allocation strategy solves this capacity and delay assessment problem.

3. Resource assignment strategy
The basic idea of this proposal is to predefine resource regions, which are mapped onto the physical resource blocks in a distributed manner. This predefined resource structure can be adjusted to traffic conditions. Please note that multiple predefined resource structures can be used at the same time.  
An example of a possible adaptable predefinition is shown in Figure 1.
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Figure 1: Possible predefinition of resources for low bit user data
If traffic conditions change, the total volume of the predefined resources can be adapted. For example, the sizes of the regions can be modified or the distances between the regions can be varied.
In the next step, parts of the predefined regions will be allocated, e. g. for services with small packet sizes. 
An example of a possible mapping of low bit rate user data with two users is shown in Figure 2. In this picture user 1 occupies the first part and user 2 occupies the second non-overlapping part aside, positioned within the predefined regions. 
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Figure 2: Allocation of resources for low bit user data

4. Benefits

In this way, it is possible to allocate distributed resources for several low bit rate users in a dynamic manner.  
Additionally, the resource allocation signalling is minimized due to the predefinition of the resources. This allocation signalling effort could be further minimized by defining equidistant resource regions.
Due to the distributed allocation approach, the strategy implies another advantage concerning the channel quality feedback. With this method, there will be no need for complex channel quality feedback. Instead, it may be sufficient to report e. g. the mean value of the total frequency bandwidth.

5. Conclusion and Proposal

The main advantages of the presented resource allocation method are
· Efficient and dynamic use of the resources

· Minimum transmission delay

· Low amount of control signalling
Therefore we propose to discuss the presented resource allocation strategy and to include this principle as a method for resource allocation in the upcoming 3GPP Work Item.
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