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1. Introduction

During previous RAN2 meeting, there was discussion on the need of priority indicator on E-AGCH. However, the discussion could not conclude due to the bigger problem of dual mode scheduling operation. Then there have been some attempts to harmonize current dual mode scheduling operation into one single mode operation. Assuming a harmonized single mode scheduling operation, this contribution is then discussing the issue of priority and QoS provisioning. 
2. Alternatives in Priority and QoS provision
Currently, priority and QoS scheduling for logical channels of one UE is done by E-TFC selection procedure. UE will distribute an allocated resource into its logical channels based on the absolute priority criterion. On the other hand, the priority and QoS scheduling for multiple UE within a given cell is done by node B scheduler and so far common and dedicate rate control schemes have been proposed. To enhance these basic scheduling schemes on QoS and priority handling aspect, during previous RAN2 meeting, two new alternatives have been proposed and discussed:
· Scheme 1: Dynamic Switching between Common and Dedicated E-RNTI [1] (see Figure below Scheme 1)

· UE has two E-RNTI where each RNTI indicates Common and Dedicated absolute grant separately. Common E-RNTI is shared by all UE in the cell while Dedicated E-RNTI is assigned per UE basis. 
· When a cell load is low, the node B scheduler assigns some uplink rate for all UE by use of the Common E-RNTI and therefore UE wanting to transmit in uplink does not have to request for the uplink resource. The main benefit is to reduce the latency of uplink transmission by skipping the request and grant procedure.

· When the same cell becomes more congested (more UE), then the scheduler deactivates the request free access by sending zero rate Common E-RNTI to all UE. At this timing, the scheduler should send some Dedicated E-RNTI based grant in order to allow active UE to continue to transmit the packets. By sending Dedicated E-RNTI, the node B scheduler is then in control of handling QoS and Priority of multiple UE in the controlling cell.
· Scheme 2: Priority Indicative Common Rate Control [2] (See Figure below Scheme 2)
· UE has only one E-RNTI. On E-AGCH, node B scheduler can indicate the priority level to which the absolute grant is applied. 

· When a cell load is low, the node B scheduler assign some uplink rate for all priority of all UE by use of Common E-RNTI and therefore UE always has some uplink rate for the request free transmission. In fact, this is the basic advantage of Common Rate scheduling. Also if some gold and bronze users exist in the same cell, both users will enjoy a equal uplink transmission rate during this low cell load situation. In this aspect, QoS and priority is over-provisioning during low cell load situation.
· When the same cell becomes more congested, then the node B scheduler starts to reduce the Common absolute grant of all priority level in order to meet the target RoT operation threshold set by CRNC. Meanwhile, the node B scheduler can allow more uplink resource for data flows with higher priority by sending secondary absolute grant (not necessarily the same time with all priority absolute grant). For example, if some gold and bronze users exist in the same cell, node B scheduler can reduce the uplink resource of bronze user in prior to the gold users. In this way, the node B scheduler is in control of handling QoS and Priority of multiple UE in the controlling cell. 
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From comparison of schemes illustrated in the Figure above, it is shown that both scheme allow 

· Request Free Access during low cell load situation, therefore reducing user latency, and; 

· QoS over (and Individual QoS) provisioning during low (and high ) cell load situation

However, there are also some distinct natures of two schemes such that;
· Dedicated and Common Priority Scheduling

· Scheme 1 allows the dedicated priority scheduling by sending dedicated E-RNTI to each UE in the cell. whereas Scheme 2 allows common priority scheduling by sending common E-RNTI to all UE in the cell.

· Required downlink overhead for individual QoS provisioning 
· In the presence of a large number active UE (i.e. high cell load), the Scheme 2 has obvious benefit of little downlink overhead over Scheme 1 which is inherited from the advantage of Common Rate Scheduling. 
· If node B downlink power resource is limited, then it is more likely that Scheme 2 will experience RoT overshooting due to signalling error in AGCH unless sufficient downlink overhead is reserved for E-AGCH. Scheme 2 relies on the broadcasting E-AGCH, hence transmitted signalling is shared among multiple UEs. 

· Request Free Access even in high cell load situation
· Although both schemes allow the request free access during low cell load situation, Scheme 1 requires switching to request based access when the cell load becomes high. On the other hand, Scheme 2 allows request free access regardless of cell load which is again inherited benefit of common rate scheduling.

· Usage of two E-RNTI
· It is still ffs how the scheme 1 would impact the network (node B and RNC) complexity in managing two E-RNTI per UE. 
· complexity in E-TFC selection algorithm
· Scheme 1
· Receiving upon Common E-RNTI absolute grant, SG is set equal to the Common E-RNTI absolute grant.

· Receiving upon Dedicated E-RNTI absolute grant, SG is set equal to the Dedicated E-RNTI if SG is currently zero or previously updated SG was due to Dedicated E-RNTI. 
· Scheme 2
· When AG(Prio_X_Above) is equal to zero, then there is no impact on current E-TFC selection procedure.

· When AG(Prio_X_Above) is not equal to zero, then there are several options for how the resource is distributed among multiple logical channels (e.g. on top of all priority absolute grant or max of two, etc). This level of details can be decided by agreeing on the high level principle.
· As for E-TFC selection complexity, both scheme 1 and scheme 2 would have similar complexity impact because scheme 1 has to deal with 2 E-RNTI whereas scheme 2 has to do so with 2 priorities. 
3. Conclusion
Fundamentally, the uplink capacity improvement of HSUPA mainly comes from tight interference management by node B scheduling and HARQ processing. The tight interference management requires the reliable downlink signalling of E-AGCH and E-RGCH which then will impact the downlink capacity. To resolve this downlink capacity impact, common rate scheduling (non RG mode) has been proposed but this approach lacks in capability of handling appropriate priority of QoS requirement of services. Our proposal is to enhance the common rate scheduling being able to handle priority and QoS requirement while achieving the less downlink capacity impact. 
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In order to finalize RAN2 discussion on E-AGCH, we propose to agree on the following recommendations for the content of E-AGCH:
· Valid priority 1 bit for support of priority based scheduling
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1. R2-050438, “Priority-based scheduling”, sec 4, Ericsson
2. R2-050504, “Contents of E-AGCH”, NEC
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