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1.
Introduction

During the last RAN2 meeting in Prague, there were extensive discussions on the QoS architecture. However, no working assumption was captured as there was no time to address the concerns of all companies. The objective of this document is to review all the open topics, identify the important aspects and propose a way forward.
2.
Multiplexing of MAC-d flows on same transmission
General Scheme
In [1], we argued that supporting the multiplexing of data from multiple MAC-d flows in a single transmission was critical to allow satisfactory frame-fill efficiency. Though there was relatively broad agreement on the principle, there were some concerns about how this could be achieved. Specifically, some companies were not clear on how the QoS configuration of the transmission would be selected. Indeed, the description in [1] stated only in generic terms that the QoS profile of the data with the most stringent requirements should be adopted, without explain how given delay and residual error-rate requirements could be reconciled.
In this section we would like to elaborate a little on how this could be achieved. We propose to allow the network to configure multiple QoS profiles, each one of them including the transmission boosting factor, the maximum number of HARQ re-transmissions and any other parameters that are identified as affecting the QoS characteristics. These QoS profiles can be ordered by the network in descending order of how stringent QoS they provide. In our opinion ordering them in terms of the beta factors would be sufficient but we do not want to rule out alternative schemes.
Each MAC-d flow would be associated with a list of QoS profile indeces with which data from the MAC-d flow can be transmitted. Every time the TFC selection process is performed, the highest priority data would define the QoS profile to be used. This would be the least demanding QoS profile with which it has been configured. Data from other MAC-d flows can then be considered in decreasing priority order. Only data from MAC-d flows for which the selected QoS profile is allowed could be multiplexed in the same transmission. This scheme was already described in [2]. 
Note that a side-effect of this scheme is that more demanding data in terms of QoS with lower priority would not get to be multiplexed, even though a format could be found that allowed it. The reason for not allowing it is to keep the TFC selection simple by identifying the QoS profile and thus the maximum transport block size that can be transmitted at the very beginning of the TFC selection process.

Below we provide a small illustration of how this could be achieved. The TFC selection process is assumed to follow the order of priorities. Initially, the highest priority MAC-d flow defines the QoS profile to be used. Since the following MAC-d flow is not allowed to use this profile, it will not be possible to transmit any data from it. The QoS profiles for the third MAC-d flow do overlap, so some data can be transmitted. Note that this scheme is equally applicable to logical channels in case we want to allow the setting of different priorities within a single MAC-d flow.
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Therefore, we feel that one could find fairly straight-forward schemes for multiplexing data from different MAC-d flows in a single transmission. 

Number of MAC-d flows

Currently, there are really only two classes of traffic that we can identify, interactive/background with relatively high delay tolerance but higher bandwidth requirements, and conversational with tight delay requirements but lower bandwidth requirements. To this we could add DCCH data which has relatively tight delay requirements, but also low tolerance to residual error rate. Therefore, we feel that supporting four MAC-d flows would be more than sufficient.
3. Support of multiple priorities within a MAC-d flow
Though it was not directly addressed in [1], the question of whether to allow the mapping of logical channels with different priorities onto the same MAC-d flow was brought up during the last meeting. Although we do not see any particular cases where this scenario could be useful, we also see relatively limited complexity and no overhead in supporting it. This was the reason why we supported this possibility at the previous meeting. But it there is no support for this additional flexibility we would actually prefer disallowing it.
4.
Mapping to re-ordering queues
As was expressed in [1], we see some usefulness in allowing independent re-ordering queues for each MAC-d flow, to reflect the different QoS characteristics provided and to leverage the QoS profile in configuring the re-ordering protocol. However we do not see much usefulness in having more than one re-ordering per MAC-d flow even if multiple priority queues are supported.

Our main objective in trying to limit the number of re-ordering queues is to reduce the amount of overhead incurred. The actual impact however depends heavily on the details of the multiplexing protocol. For example, in a scheme such as is described in figure 3 of [3], the joint encoding of the QID and C/T field makes the mapping between logical channels and re-ordering entities completely flexible, eliminating the need for introducing restrictions.
Therefore, although we would prefer to specify the use of a single re-ordering entity per MAC-d flow, we do not have a problem with modifying this assumption as long as it can be demonstrated that the overhead is not increased.

5.
Conclusion

We propose to agree on the following:

· Support a maximum of 4 MAC-d flows/QoS Profiles.

· Allow the multiplexing of data from different MAC-d entities within the same MAC-e PDU;

· Signal the QoS profiles with which data from each MAC-d flow can be transmitted;

· Configure the E-DCH with the parameters required to achieve the requirements of the most demanding data sent in the transmission;

· Define priorities per MAC-d flow rather than per logical channel;

· Assume one re-ordering entity per MAC-d flow, unless it can be demonstrated that allowing more flexibility will not increase the overhead.
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