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1.
Introduction
In this document we review the current scheme for controlling the multiplexing of data from different MAC-f flows into a single transmission and we propose a simpler alternative that we believe would be just as efficient.

2.
Background
2.1
Definitions
The term HARQ profile was coined recently, to capture the parameters that affect the E-DCH transmission QoS, i.e. the transmission power offset relative to the nominal power setting for the E-TFC and the maximum number of HARQ re-transmissions.
2.2
Original proposals
At the RAN WG2 meeting #44 in Sophia Antipolis, [1] suggested to define the concept of HARQ profile (called QoS profile at the time) and to allow RRC to configure for each MAC-d flow a preferred HARQ profile and a number of alternative ones. The HARQ profile to be used for a transmission would be set to the preferred HARQ profile of the MAC-d flow with the highest priority data. Data from any MAC-d flows including this HARQ profile as their preferred or alternative HARQ profiles could be multiplexed into the same MAC-e PDU.
At the same meeting, [2] proposed to allow the multiplexing of data from different MAC-d flows into the same transmission. According to this proposal, RRC would configure the list of all allowed combinations and the corresponding HARQ profile to use for the transmission. The main advantage of this scheme was to not link the HARQ profile to the highest priority data, but to instead allow it to be adjusted depending on the rest of the data that is available for multiplexing.

In order to limit the amount of information to signal, but without sacrificing the flexibility of the proposal described in [2], it was agreed to use a two-way multiplexing list, and to use implicit rules for setting the  HARQ profile for each combination. These rules consisted in using the maximum of the power offset and number of re-transmission among all the MAC-d flows multiplexed together.
2.3
Decision at the last meeting

At the last RAN WG2 meeting (#45), [3] argued that the agreed scheme was too complex and proposed to separate the HARQ profile selection from the main part of the TFC selection. The power offset would hence be defined based on the configuration of the setting for the MAC-d flow with highest priority data. This would eliminate the need to go back and forth in figuring out the maximum TB size that the UE is able to support. After some discussions this proposal was agreed and captured in the Stage 2.

3.
Discussion
From a multiplexing efficiency point of view, the best solution would be to allow all streams to be multiplexed together. The only reason why this is not feasible in the context of EUL is that the efficiency of the transmission depends on the HARQ profile that is used. It is therefore preferable to select the HARQ profile that approaches the most closely the QoS requirements of the data. The current multiplexing scheme however goes beyond restricting multiplexing based on the HARQ profile. Below we provide an example to illustrate the behaviour of the current scheme and describe an alternative that would is simpler but would still allow to restrict what HARQ profiles can be used by any particular MAC-d flow.
Example of the current scheme

Consider the following example. The UE is configured with the following MAC-d flows in increasing order of priority:

· MAC-d flow A is allowed to be multiplexed with both B and C.

· MAC-d flow B is allowed to be multiplexed with A.

· MAC-d flow C is allowed to be multiplexed with A.

Lets consider a TTI at which all three MAC-d flows have available data, but not enough to fill the supportable TB size. The TFC selection would set the power offset based on the HARQ profile of A. Then, since it is allowed to multiplex data from B, it would multiplex data from that. 

Even though it is allowed to multiplex data from C together with A, it means that the transmission of data from C with the power offset of A is not particularly inefficient. Yet, because we have multiplexed data from B in the same transmission, and since B is not allowed to be multiplexed with C, no data from C will be added to this transmission.

This restriction makes the TFC process more complicated since it relies on multiple multiplexing lists (those of MAC-d flows A and B) seems completely un-necessary.

Example for alternative scheme

Consider again the same example as last time. The UE is configured with the following MAC-d flows in increasing order of priority:

· MAC-d flow A is allowed to be multiplexed with both B and C.

· MAC-d flow B (no multiplexing is allowed).

· MAC-d flow C (no multiplexing is allowed).

Again, the power offset is defined based on the HARQ profile of MAC-d flow A. The highest priority data also defines the multiplexing list to use throughout the TFC selection process. It is therefore possible to know that data from both B and C can be multiplexed in this transmission. Based on this information we can directly determine the total amount of data that is available for transmission. Whereas with the other scheme we would need to go recursively through all the multiplexing lists.

Note that this scheme does not lose anything from the point of view of restricting the matching between MAC-d flows and particular power offset settings. Also, adopting this scheme would not require any changes to the current RRC description. The changes would only affect the procedural description in the MAC specification.

Advantages:

· Simpler procedure (single multiplexing list based on highest priority MAC-d flow).

· More immediate access to the amount of data that can be multiplexed together (no need for recursion).

Disadvantages:

· No possibility to restrict the multiplexing of specific data streams.

4.
Proposal

It is proposed to modify slightly the concept of multiplexing lists that is currently defined in our specifications. Instead of restricting the multiplexing of specific data streams, we propose to use them to restrict the transmission of MAC-d flow data with a particular power offset, configured for another MAC-d flow. From a practical point of view, this would have no impact on the signaling. It would only affect how we use the multiplexing lists in the E-TFC selection algorithm.
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