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1. Introduction

This paper presents a current understanding of the use of priorities within MAC for the HS-DSCH, and highlights some questions, which arise from the currently specified implementation for release 5.

Currently when considering the interaction of the MAC-d and MAC-hs entities their operation is described by the connecting MAC-d flow(s). It is defined in TS25.308 v5.2.0 that a MAC-d flow is distinguished by the C/T field, which it uses, within the associated MAC-d entity. 

2. Number of Priorities per Mac-d Flow

Currently in TS 25.308 v5.2.0 section 7.2.1 it states,

· Each Iub logical flow contains HS-DSCH MAC-d PDUs for one priority class.

From Tdoc R3-020796 CR029 for TS25.430 the Iub HS-DSCH data stream is defined as follows,

HS-DSCH
One Iub HS-DSCH data stream is carried on one transport bearer. For each HS-DSCH data stream, a transport bearer must be established over the Iub interface.

additionally,

4.4.x
Iub HS-DSCH data stream

The Iub interface provides the means for transport of high speed downlink shared channel, HS-DSCH, data frames between RNC and Node B. An Iub HS-DSCH data stream corresponds to the data carried on one MAC-d flow for one UE.  A UE may have multiple HS-DSCH data streams.
Also from Tdoc R3-020570 CR075 for TS25.435 we have in section 5.1.6 the following clarification for the HS-DSCH DATA FRAME contents,

Multiple MAC-d PDUs of same length and same priority level (CmCH-PI) may be transmitted in one MAC-d flow in the same HS-DSCH DATA FRAME.

Clearly section 7.2.1 of TS25.308 needs to be aligned with the above understandings of,

· multiple priorities per MAC-d flow, 

· only MAC-d PDUs of the same size and with one priority per Iub HS-DSCH DATA FRAME 

· the Iub HS-DSCH DATA FRAME carries the data for one MAC-d flow for one UE. (i.e. all MAC-d PDUs of all the priorities that are mapped to it.)

3. Priority Queues in MAC-hs

Priority mapping within MAC for handling of higher layer SDUs starts with the MAC-d. The logical channels have an associated priority, which is used when mapping onto a MAC-d flow and help to establish the flow control for the Iub HS-DSCH DATA FRAME. At the MAC-hs entity mapping of each received MAC-d PDU to the correct Priority Queue id is done by the Scheduling /Distribution entity based on the information from the Iub Frame protocol. Exactly how this mapping is performed from the information supplied in the Iub data frame is unclear from the current specifications, particularly as the priority used on this HS-DSCH DATA FRAME is the 4 bit CmCH-PI field which does not exactly match to the 3 bit Priority Queue id.

Also it is clear that from a UE perspective that one reordering buffer maps to one C/T field, where mapping of reordering buffer to the respective C/T field is configured by higher layers. Additionally in TS25.308 section 6.1.2 it also states that many Priority Queue ids may also be mapped to the same C/T field. It does not appear to be clear however what this relationship is between Priority Queue id and MAC-d flow id is from the UEs perspective in the current TS25.331v5.0.0.

We can see in figure 1, a separate "scheduling /priority handling" entity per MAC-d flow, where this figure illustrates the situation for a single UE, when the associated MAC-d entity is supporting two MAC-d flows and each MAC-d flow supports two priorities. Clearly each associated Priority Queue depicted must have a unique Priority Queue id to ensure correct handling of the received MAC-hs PDU by the receiving UE, i.e. two or more MAC-d flows per UE do not contain MAC-d PDUs with the same Priority Queue id. 
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Figure 1 - "TS25.321 v5.0.0 - Figure 4.2.4.3.1: UTRAN side MAC architecture / MAC-hs details"

If, however, we consider what is written in TS25.308 v520 section 6.1.4 it states for the multiplexing chain;

· One MAC-hs PDU contains only MAC-d PDUs with the same priority, and from the same MAC-d flow;

The last part of this statement could be misinterpreted that MAC-d PDUs with the same priority could come from different MAC-d flows for one UE. 

It should be clarified that all MAC-d PDUs for one priority will always come from one MAC-d flow, and additionally that the MAC-d SDUs are mapped consistently to the correct MAC-d flows based on their higher layer requirements. It is not clear however from TS 25.321 how this mapping between logical channel and MAC-d flow within the MAC-d should be managed, although details may be considered implementation specific, but these guidelines for mapping should be captured.

4. Conclusion

In conclusion this paper has presented two points for clarification of HSDPA operation in order to maintain support for priority handling within HS-DSCH.

1. Ensure alignment on the principle that one or more priorities may exist per Iub flow although only one priority and MAC-d PDU size exists per Iub HS-DSCH DATA FRAME.

2. All MAC-d PDUs for one Priority Queue, within the MAC-hs, will always come from one MAC-d flow, and additionally that the MAC-d SDUs are mapped consistently to the correct MAC-d flows based on their higher layer service requirements.

There are also a couple of open points which still require further consideration for completion of HSDPA for release 5 by June.

It seems unclear how the UE MAC-d entity should handle any mapping between different MAC-d flows and the corresponding Priority Queue id.

How to manage the mapping between the relative logical channel priority requirement and the correct MAC-d flow seems unclear from the UTRANs perspective, and further specification may be required in TS25.321 to handle this.

Mapping from the HS-DSCH data frame priority as delivered on the Iub, to the Priority queue within the MAC-hs is unclear, as the priority used on this HS-DSCH data frame is the 4 bit CmCH-PI field which does not exactly match to the 3 bit Queue id.
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