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1 Introduction 

In this document, we discuss multiple design options for an EDCH Mac-layer on UTRAN side. In our view the group should reach some basic agreements before specifying the details of the Mac-e/es architecture. Three important issues discussed in this document are:

· Relation between Mac-d flow and priority queue

· Location of macro diversity combining functionality

· Iub transport issues

2 Discussion

2.1 Relation between Mac-d flow and priority queues

In R5 HSDPA we have the following relation between Mac-d flow and priority queues:

One Mac-d flow can serve multiple priority queues but a specific priority queue can only be served by one Mac-d flow.

One priority queue is able to offer a specific service in terms of priority and QoS setting (e.g. min. guaranteed bitrate, delay, residual BER, etc.). 

One MAC-d flow is able to feed multiple priority queues with different priorities each. This is useful if there are several logical channels with same QoS but different priorities. For this case Mac-d multiplexing can be applied and the resulting Mac-d flow is distributed across the priority queue corresponding to the logical channel priorities.

For the case of logical channels with same priority but different QoS separate MAC-d flows can be established, which feed different priority queues. Note in that case it would not make sense to feed the different flows into the same queue due to their different QoS requirements.

With this set of rules the full flexibility of reasonable m-to-m mapping between logical channels and priority queues is provided in HSDPA

We propose to agree the same set of rules for the mapping on E-DCH.

2.2 Location of macro diversity combining functionality

It was agreed to utilize macro diversity combining for E-DCH during the last meetings [1]. In our view the reordering functionality and the macro diversity combining should be collocated. Thus, both functionalities should be carried out together within Mac-es. 

Macro diversity combining for E-DCH will be different from macro diversity combining for DCH. A simple example for E-DCH combining is to make use of the TSN, which are available in the reordering buffer. Hence whenever a Mac-es PDU arrives at the reordering buffer with a TSN that has already been received it is discarded.

2.3 Iub transport issues

Currently two different options are available, namely usage of a single Iub transport bearer per UE versus separate Iub transport bearers per Mac-d flow/ priority flow. The pros and cons are discussed in the following:

Option A: One Iub transport bearer per UE

With this option the whole Mac-e PDU is sent over Iub. Demultiplexing and routing into priority queues is carried out in the Mac-es layer at the RNC.

Pros: 

· No demultiplexing of Mac-e PDU is needed in the Node B. This implies that there is no need for the NodeB to look into the Mac-e headers.

· Quality information, which is specific to a Mac-e PDU and is e.g. needed for OLPC, can be easily transmitted to RNC by appending it to the associated E-DCH data frame

Cons:

· Iub flow control cannot be service specific.

Opion B: Separate Iub transport bearers per Mac-d flow/ priority flow:

With this option the Mac-e PDU is demultiplexed into Mac-es PDUs at the NodeB and then sent via separate transport bearers over Iub to RNC. 

Pros:

· Individual flow control of Iub transport bearers is possible

Cons:

· Issue on transport of Mac-e PDU specific quality information

· Iub framing protocol overhead

In consideration of the above pros and cons we believe option A should be selected. Currently DCH data is forwarded immediately without introduction buffering from the NodeB to the RNC. We think the same principle should also be applied to E-DCH and hence no flow control is required. Furthermore, we think that Iub service differentiation and Iub overload handling should be handled by the air interface scheduler rather than by a separate flow control in the NodeB, as it is preferable to stop the Ue from transmitting data rather than delaying or discarding it at the NodeB.

3 Proposal

With regard to the issues discussed above, we propose:

· Adapt the same set rules for the mapping of Mac-d flows and priority queues as for R5 HSDPA, i.e. one Mac-d flow can serve multiple priority queues but a specific priority queue can only be served by one Mac-d flow.

· Collocation of reordering buffer and macro diversity combining in Mac-es

· Apply one single Iub transport bearer per UE, which carries the complete Mac-e PDUs together with associated quality information. Inform RAN3 about the RAN2 decision.

With these proposals, the Mac-e/es architecture displayed in figure 1 would follow for the UTRAN side.
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Figure 1: UTRAN side Mac-e/es architecture
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