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Discussion: Improvement of B2DA
1 Introduction

In order to enhance the resource allocation in GERAN Evolution, a new dynamic allocation scheme, Back to Back Dynamic Allocation, is presented in [1]. B2DA can grow assigned uplink timeslots “forwards” and reduce the mutual blocking when sharing resources between different mobiles during burst packet data flows.
As mentioned in [1], with B2DA the number of USF values assigned to a mobile station is equal to the number of assigned uplink PDCHs, and these USF values are different from each other and concentrated on the lowest numbered timeslot. This will reduce the multiplexing flexibility as more than one USF value may be needed by one mobile on the lowest numbered timeslot while with existing schemes only one USF value is needed for one mobile on each assigned timeslot.
This document aims to improve the multiplexing flexibility of B2DA by using fewer amounts of USF values, and meanwhile not impact the efficient resource allocation as B2DA. Section 2 presents the detailed allocation scheme. Section 3 shows the benefits of this solution. Conclusions are given in Section 4.
2 Details of proposed allocation scheme
2.1 New allocation rule based on B2DA 
The main idea is that, the network could reduce the number of USF values allocated to a mobile station, each different assigned USF value would represent a different allocation and one of these assigned USF values should indicate an allocation of all assigned uplink PDCHs. Due to the reduction of USF values, an adjustive rule of allocation and USF monitoring is proposed as follows.
The mobile station shall monitor the lowest numbered assigned PDCH. When an assigned USF value is detected on the lowest numbered PDCH, the mobile station shall transmit RLC/MAC blocks on all assigned PDCHs whose timeslot number is lower or equal to the corresponding assigned PDCH .
Considering a multislot class 12 mobile station, 4 uplink PDCHs are assigned, from slot 0 to slot 3. Only three different USF values, v0, v1 and v2, corresponding to PDCH0, PDCH1 and PDCH3 respectively, are assigned to the mobile station. USF value v0 indicates an allocation that the mobile can transmit RLC/MAC blocks on PDCH0, while v1 indicates PDCH0 to PDCH1, and v2 indicates all assigned PDCHs from PDCH0 to PDCH3. Figure 1 shows that three different USF values may be used to allocate PDCHs dynamically.
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Figure 1 Illustration of the proposed allocation based on three USF values
2.2 USF resource
The amount of USF values remaining unused on the lowest numbered assigned PDCH will influence the potential applicability of B2DA. However, it is possible to reduce the amount of USF values needed. The network can determine the amount of USF values needed in this allocation and establish the mapping of USF onto assigned PDCH according to the current situation including the USF recourse, the requesting service and etc. When the USF resource is limited, only two USF values are available for the situation illustrated in Figure 1. One possible solution for the mapping of USF onto PDCH is shown in Figure 2.
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Figure 2 Illustration of the proposed allocation based on two USF values
3 Benefits of the Solution
The improvement reduces the amount of USF values needed on the lowest numbered assigned PDCH. This will increase the statistical multiplexing efficiency of resource allocation when a number of mobile stations simultaneously require for dynamically allocated uplink resources. This allocation can also co-exist with extended dynamic allocation to acquire performance gains compared with homogenous allocations just using EDA. 

Elaborate allocation may be impossible with the proposed allocation in some situation. For example, it is impossible to allocate 3 uplink PDCHs in the instance as shown in figure 1 and 2. However, the proposed allocation make it possible for the BSS to use B2DA in some USF resource limited situation. 
4 Conclusion

This paper discusses an adjustive allocation by reducing the required amount of USF values based on B2DA. This solution can resolve the problem of the excessive USF value used on the lowest numbered assigned PDCH and keep the multiplexing efficiency of resource allocation of B2DA. It may be more feasible especially when the shortage of USF value occurs on the lowest numbered assigned PDCH. It may be considered as an improvement of B2DA to achieve both efficient resource usage and flexible multiplexing of mobiles. 
It is proposed to include this text into the feasibility study on future GERAN evolution.
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