3GPP TSG GERAN Meeting #23
Tdoc GP-050408

Tampa, Florida (U.S.A.), 24-28 January 2005
Agenda Item: 6.4, 7.1.5.1, 7.2.5.4.3

Source:  Panasonic

Agenda Item:
6.4, 7.1.5.1, 7.2.5.4.3
Source: 
Panasonic
Title:  
Introduction of SEDA to Release 6
Document for:
Discussion

1. Introduction

In [1] the concept of SEDA (Special Extended Dynamic Allocation) is introduced. Two key advantages are shown:

(1) by utilizing half rate operation, the maximum uplink packet capacity is increased by one timeslot compared with existing allocation methods.

(2) for full rate operation, there are advantages compared with existing allocation methods, in particular increased flexibility allowing the network to vary the balance of uplink resources across different mobiles via USF.

In [2] it is shown that using existing resource allocation methods, for example in the case of a mobile with Tx+Rx = 6 in DTM mode, it is possible to allocate R4/T2, R3/T3, R2/T4 without the introduction of SEDA. Therefore in [2] it is suggested that the introduction of SEDA should be delayed beyond Release 6.

This contribution shows that SEDA will provide advantages for Release 6 that are not available from existing allocation methods. In the light of these advantages, and since SEDA is optional for MS and network, it is proposed that SEDA should be introduced in Release 6 according to the CR’s to be presented for GERAN 23 (Tdocs GP-050095,96,97,98, 134).

2. Terminology & Explanation of figures

Note on terminology: In the following, the term “assignment” will be used to denote assignment via RLC PACKET ASSIGNMENT messages (ref [4]). Assignment can only be changed via RLC signalling procedures. The term “allocation” will be used for actions taken by the MAC layer to give resources to specific mobiles on a radio block basis, using USF on uplink and TFI on downlink.

In the figures that illustrate this discussion, the notation used is as follows.

The first row illustrates the downlink PACKET ASSIGNMENT ( letter A indicates assigned slots, letter c indicates circuit switched slot, letter U indicates downlink slots that are not assigned but are monitored for USF, blank indicates slot not used). The last row illustrates the uplink PACKET ASSIGNMENT. The second row (labelled ‘rx) indicates the allocation during the current radio block (solid black shading indicates circuit switched slot, striped shading indicates slot allocated for D/L, hashed indicates the slot that contains the USF). The third row (labelled ‘tx) indicates allocation on uplink .

[image: image1.emf]Example: SEDA Class 32-34, 37-39 (full rate CS resource)
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Figure 1 Key to figures

3. Advantage of SEDA in DTM

In [2] it is shown that using existing allocation methods, in full rate at least the same combination of uplink/ downlink allocations provided by SEDA can be provided by existing allocation methods. Note that [2] does not show how additional capacity can be provided in half rate mode.

However, even for full rate mode SEDA has advantages compared with the methods shown in [2].  Although [2] shows that existing allocation methods can provide the same uplink/ downlink mix for full rate as SEDA, the allocations illustrated in [2] are inflexible. In each case, for example, in the case of R4/T2, it is not possible to allocate R4/T1. Two uplink slots must be allocated, or none at all; this may be more than is needed or even available. Therefore flexibility is limited; use of resources is less efficient; and response to changing needs of different mobiles is slower. For example, if it is required to change uplink allocation for a short while from 1 slot to 2 slots using the methods of [2], the RLC signalling must be used to alter the assignment.

In contrast, SEDA permits full flexibilty of dynamic allocation without requiring signalling. For example, using SEDA for class 32-39 mobile network can switch per-radio block between a packet allocation of R1/T0, R1/T1, R1/T2 and R1/T3  without any RLC signalling. This is shown in the figure below (the configurations illustrated are a subset of those previously introduced in [1], and also the appropriate channel assignment is illustrated). Note that the case R1/T0 is omitted, and the assignment is only shown in the first  example of R1/T1 since it is the same for the other examples. 

[image: image3.bmp]
Figure 2 SEDA showing allocation R1/T1, R1/T2, R1/T3  with assignment R1/T3
This additional flexibility is an advantage of SEDA compared with existing allocation methods even in full rate .

The advantage gained by half rate operation is additional to the above. For example in half rate CS mode, SEDA would allow R½/T4 packet operation in class 39 mobiles; T4 packet operation cannot be achieved by existing allocation methods which are limited to T3.  Class 12 mobiles could use R½/T3  SEDA packet operation which translates into a 50% increase of uplink packet bandwidth compared with existing allocation methods which are limited to T2.

4. Conclusion

SEDA using half rate provides advantages that cannot be provided by existing allocation methods: packet uplink bandwidth is increased in DTM by one extra slot which in class 12 equates to 50% extra uplink bandwidth. For this reason alone it would be justified to include SEDA in release 6.

However it is also the case that SEDA in full rate provides additional flexibility compared with existing allocation methods: the uplink resources can be varied flexibly without using RLC signalling.

To obtain these advantages as soon as possible, SEDA should be accepted for inclusion in Release 6 as an optional feature both for network and mobile.
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