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Issues with Extended Dynamic Allocation 
In GP-030240 and GP-022528 some concerns were raised about the utilization of Extended Dynamic Allocation. 
The first problem is related to the possibility to effectively allocate 4 Tx timeslots. The second one refers to the handling of DL and UL allocations.
In the following some further considerations on these issues are presented.

1. Forbidden UL allocations

In the above mentioned contributions, the problem of fully exploiting the multislot class 12 capabilities has been discussed. It has been clarified that the allocation of 4 Tx timeslots is currently forbidden, even when Extended Dynamic Allocation is used.

The same problem affects other multislot classes. For instance, the multislot configuration Rx=1, Tx=3 is not possible for multislot class 7 mobile stations (from 45.002, multislot class 7: Rx=3, Tx=3, Sum=4, Tta=3, Ttb=1, Tra=3, Trb=1).
It is therefore agreed that a solution must be found. The one suggested in GP-022528, consisting in using the parameters Tta and Trb instead of Tra, seems feasible.
2. Handling of DL and UL allocations

GP-030240 highlights a certain ambiguity in the standards, related to the mechanism of extended dynamic allocation. A DL+UL allocation could be considered as valid on a block-by-block basis, or on an assignment basis (refer to GP-030240 for details). Advantages and disadvantages of both interpretations are quite well explained in the paper.
The first feeling is that the second solution – allocations to be considered on an assignment basis - is probably better when pros (i.e. easier implementation in both the mobile and network sides) and cons (i.e. lack of flexibility) are compared.
As suggested in GP-030240, to have some degree of flexibility (i.e. to change the allocation while a TBF is ongoing), the network may use Packet Timeslot Reconfigure messages in this scenario.
Nevertheless, the problem of multiplexing several MSs on the same timeslots still remains. Complex scheduling strategies would be needed, comparable to those needed for the “block-by-block allocation” solution. In any case some waste of resources will be hard - or impossible! - to avoid.
One possibility could be to try to avoid, or restrict, multiplexing on the same timeslots when one MS makes use of Extended Dynamic Allocation mode. More precisely, one possible strategy consists in using Extended Dynamic Allocation, when needed, to fully exploit the Tx capabilities of a given MS, and then switch to Dynamic Allocation (obviously reducing the UL allocation) when multiplexing of several MSs on the same timeslots must be performed. This is also partly supported by the consideration that Extended Dynamic Allocation is useful to maximize the UL bandwidth, through the allocation of several Tx slots. If multiplexing has to be performed, Tx slots will be shared among several TBFs, and the UL bandwidth will be reduced. Extended Dynamic Allocation - providing more UL timeslots, but shared among several TBFs - may not necessarily be the best choice is this scenario.

Anyway, the problem with this strategy is that it is currently forbidden by the standards. 44.060, in section 8.10, states that:

The medium access mode the mobile station is to use, except when exclusive allocation is applied in dual transfer mode and MAC-DTM state, is given by the MAC_MODE parameter. The MAC_MODE parameter is included in the downlink assignment (e.g., PACKET DOWNLINK ASSIGNMENT) message. In the uplink assignment (e.g., PACKET UPLINK ASSIGNMENT or PACKET TIMESLOT RECONFIGURE) message, the MAC_MODE parameter is given by the Dynamic Allocation struct and by the EXTENDED_DYNAMIC_ALLOCATION parameter. The value of the MAC_MODE parameter shall not be changed while the mobile station is in packet transfer mode, MAC-Shared state, dual transfer mode or MAC-DTM state.
Therefore, switching from Extended Dynamic Allocation to Dynamic Allocation (and vice versa) by using a Packet Timeslot Reconfigure message is not possible.
Note that this possibility would be useful even at UL TBF establishment. If the MS signals in the PRR a PFI that is unknown at the BSS side (i.e. if the PFC is not available), the network has no information on the required UL and DL QoS and has no way to decide if it is better to open the UL TBF in Dynamic Allocation or Extended Dynamic Allocation mode (in order to favour the UL TBF or not). 
The BSS could try to have the PFC downloaded – so to get all the needed information –before finally opening the UL TBF, but this would delay the establishment of the TBF.
Probably the best solution – to speed up the UL transfer - is to open the UL TBF as soon as possible (in a “best effort” way), ask for the download of the PFC and possibly refine the UL allocation to better fit the QoS requirement. But then the outlined problem appears if the new allocation needs a switch between Dynamic Allocation and Extended Dynamic Allocation mode.
3. Conclusions

The solution suggested in GP-022528 - consisting in using the parameters Tta and Trb instead of Tra - to fully exploit the capabilities of some multislot classes is considered as useful and  feasible.
The interpretation of “assignment-based DL and UL allocations” is the preferred one.

It is suggested to verify what the reason is for the constraint in 44.060, which does not allow the switching between MAC modes in packet transfer mode. If this switching is made possible, a strategy that limits the waste of radio resources when dealing with extended dynamic allocations can be adopted. 
If this constraint can be removed, the best solution would be to have a correction in 44.060 even for pre-release 6 versions. 

