3GPP TSG RAN WG2 #43




R2-042516
Shin Yokohama, Japan, 

15 – 19 November, 2004

Source: 
Siemens

Title:
Priority differentiation for overload indicators


Agenda Item:


Document for:
Discussion and Decision
1. Introduction

During RAN1#38bis, RAN2#44 and subsequent e-mail discussions, outstanding aspects of scheduling signalling required for E-DCH have been considered in order to reach conclusions for stage 3. This paper outlines a method for UE responses to overload indicators based on the priority of the data in their buffer. 

2. Discussion
It was agreed at RAN1#38bis that a single, “primary” Node B will be responsible for scheduling a UE with absolute and relative grants. In addition to this, the concept of an overload bit has been proposed. This allows any non-scheduling Node B that is in soft handover with a UE to indicate to that UE that it is causing unacceptable levels of interference to the non-scheduling Node B. The response of the UE is to reduce its transmit rate so that it does not cause too much interference to the non serving Node B. The overload indicators may be common to all UEs in SHO with a node B or dedicated to a specific Node B

However this introduces a potential problem for services that require high QoS. The Node B does not know whether the UE needs to transmit high priority data or low priority data. A common overload indicator will apply to all UEs regardless of whether they have high or low priority data and hence the overload mechanism may affect the ability of the network to provide the required QoS.

3. Solutions for dealing with differing flow priorities

A solution is proposed where the priority of a logical flow determines the response that the UE has to an overload bit. If the priority is assigned per logical flow rather than per UE this allows the UE to support multiple QoS services rather than just one if a single priority per UE were used. 

Operation could be in any of the following manners:

· Each logical flow in the UE is linked to a priority setting that determines how many consecutive overload bits (or OL bits from multiple node Bs) the UE must receive before it is required to reduce its rate. This number is set according to the priority of data in the buffer (e.g. higher numbers of consecutive bits for higher priority data, lower numbers of consecutive bits for lower priority data)
· Each logical flow in the UE is linked to a priority setting that determines the amount by which the UE must reduce its data rate (or transmit power); lower priority data is required to be reduced by a larger factor than higher priority data.
· It is also possible to have the Node B sending two overload indicators. One could be designated for high priority data and the other for lower priority data. This would mean that that a UE supporting a number of services (for example a Voice Over IP service (high priority) and a background web browsing service (low priority)) could react according to whether it has buffered data for the high priority service.  
4. Conclusions

Conclusions should be drawn regarding the following questions:
· Is it helpful to differentiate between priorities of UEs or MAC-d flows when defining the behaviour of the Non serving Node Bs and UEs in soft handover ?

· If so, is it useful to differentiate between MAC-d flows

· Which of the three proposals offers the best approach for dealing with quality differentiation ?

Given that it is desirable to provide maximum coverage for high QoS services, it would seem desirable to differentiate between priorities, and in order to allow for UEs supporting a mixture of services, it would seem preferable to differentiate between MAC-d flows. Differentiating overload indicator behaviour between QoS flows is not any more complex than differentiating beta factors according to QoS.

Since defining two overload indicators allows the network more flexibility in dealing with overload situations than a fixed UE behaviour, the preferred solution is to allow for the UE to receive two overload indicators, with its behaviour determined by whether it has data in its high priority buffer.
