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1 Introduction

At the last RAN1-RAN2 joint meeting in Montreal first agreements on the E-DCH protocol architecture, transport channel structure and basic HARQ operation could be achieved, including
· A new MAC entity, denoted as MAC-e, is introduced to the Rel99/4/5 MAC sublayer on UE and UTRAN side to cover the enhanced uplink functionality,
· there is only one E-DCH per UE in uplink,

· there is only one transport block on E-DCH per TTI,

· E-DCH and DCH are using separate CCTrCHs,

· the re-ordering entity is located in SRNC,

· HARQ operation in softer handover is to be supported.
Based on the agreements and working assumptions achieved so far E-DCH scheduling aspects in terms of scheduling principles and impacts on MAC architecture due to softer handover are addressed in this contribution.
2 E-DCH scheduling principles
The basic idea of NodeB controlled scheduling is that the NodeB has the capability to control, within the limits set by SRNC, the set of E-DCH TFCs from which the UE may select a suitable TFC. In [1] two deterministic scheduling schemes are described which come into question as candidate for use: Rate scheduling by fast TFCS restriction control and time and rate scheduling. Independent of the scheme to be supported NodeB transmits to UE scheduling commands as a function of available Rise-over-Thermal (RoT) margin in the cell. In addition to that NodeB may take also into account further information such as buffer and power status of each UE in that cell.
Due to the support of HARQ operation in softer handover only one HARQ entity is required in MAC-e per UE in NodeB. Furthermore, due to the interaction between HARQ and scheduling operation some E-DCH scheduling principles can be derived from the support of softer handover. For illustration one exemplary soft handover scenario is depicted in Fig. 1, wherein the active set consists of 6 radio links which are split up 3 radio link sets (RLS#0 to RLS#2) belonging to different NodeBs and RNCs. In the following the softer handover situation of NodeB1 is considered only and without restriction of any kind it is assumed that according to Fig. 1 any E-DCH transmission is limited to RLS#0.
With respect to the control of the set of E-DCH TFCs the scheduling functionality located in NodeB1 may derive the corresponding scheduling commands, either 
1. based on the cell with the highest available RoT margin, or
2. based on the cell with the lowest available RoT margin.
In view of possible link imbalance of the radio links within RLS#0 there is the risk that in case the allowed set of E-DCH TFCs is to be increased according to option 1 the uplink interference would exceed the RoT margin of cells other than the one from which the decision is based upon. Thus, it is recommended that NodeB1 should derive its scheduling commands according to option 2. 
With respect to the downlink signaling of the scheduling commands the scheduling functionality located in NodeB1 may use one of the following options, either
1. the scheduling commands are transmitted on each radio link of RLS#0, or

2. the scheduling commands are transmitted only on one radio link of RLS#0, preferably from the best downlink cell.

Details on the physical downlink channels carrying the scheduling commands are out of scope of this contribution.
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Fig. 1: Soft handover scenario
3 E-DCH MAC architecture on UTRAN side
In Fig. 2 an approach on the E-DCH MAC architecture on UTRAN side is depicted, wherein the MAC-c/sh and MAC-hs entities have been omitted to simplify matters. Due to the support of softer handover and taking into account that MAC-e and MAC-d are of same dedicated type there is one MAC-e entity defined per UE in each NodeB which supports enhanced uplink functionality. Each MAC-e is associated with the corresponding MAC-d located in SRNC. Between the two entities a multiple number of MAC-d flows are exchanged. Each Mac-d flow may contain either a multiple number of MAC-d multiplexed logical channels or only a single logical channel.
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Fig. 2: UTRAN side MAC architecture

In Fig. 3 a very simplified structure of the MAC-e entity for each UE is depicted. Details are subject to further discussion. The MAC-e entity is mainly comprised of three functional entities: the HARQ entity handles the HARQ functionality for E-DCH, the E-DCH TFC control entity carries out the control on the use of the allowed set of uplink TFCs by evaluating transport blocks received on E-DCH and the Reordering queue distribution entity manages the delivery of received MAC-e PDUs to the corresponding Reordering queues located in SRNC. According to Fig. 3 the E-DCH scheduling functionality has not been captured in the MAC-e entity. At this stage it is assumed that this functionality does not need to be captured in the MAC architecture, i.e. this functionality is left as implementation issue.

[image: image3.emf]E-DCH

To MAC-d

MAC-e

Associated

Downlink Signalling

Associated

Uplink Signalling

Reordering queue dustribution

E-DCH TFC control

HARQ


Fig. 3: UTRAN side MAC-e architecture
4 Summary
In this contribution E-DCH scheduling aspects have been addressed in terms of scheduling principles and impacts on MAC architecture due to softer handover. Based on the discussion it is proposed that
· there is one MAC-e entity defined per UE in each NodeB which supports enhanced uplink functionality,
· with respect to the control of the set of E-DCH TFCs the scheduling functionality located in NodeB should derive its scheduling commands per RLS and based on the cell with the lowest available RoT margin, 
· with respect to the downlink signaling of the scheduling commands the scheduling functionality located in NodeB may transmit the scheduling commands either on each radio link of RLS, or only on one radio link of RLS, preferably from the best downlink cell.
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