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1. Introduction

With the introduction of the Enhanced Uplink concept, the resource control functionality will be distributed between both the CRNC and the Node B. Non-E-DCH channels are controlled from the CRNC, while parts of the E-DCH resource control functions will reside in the Node B.

Although resource control commands are defined from the CRNC to the Node B guiding the Node B scheduling of E-DCH channels, the CRNC lacks sufficient information to make a good decision on how to balance the resource allocation between non-E-DCH and E-DCH channels.

In this contribution we discuss what information the CRNC will need to make a good resource balancing between E-DCH and non-E-DCH channels.
2. Discussion
As the specifications are written today the CRNC will allocate/admit resources to the non-E-DCH user data flows, and then leave a portion for the Node B scheduler to allocate between the E-DCH flows. The CRNC can control the Node B scheduler by the use of  the “Maximum Target Received Wideband Power”, the “Reference Received Total Wide Band Power” and the “Target Non-serving E-DCH to Total E-DCH Power Ratio” parameters. In this way, the Node B scheduler can only act within the resource-portion remaining after the scheduling of non-E-DCH channels. 

When the load in the network reaches a level where all user data flows cannot get the resources they would like to, then some flows will have to stand back. The CRNC can make use of the Radio Link Congestion and Radio Link Pre-emption procedures to control the overload situation, in addition to the parameters controlling the Node B E-DCH scheduler previously mentioned.

The CRNC can request information of the Received Total Wideband Power from the Node B, which gives an indication of if the there are resources left or not. But in an overload situation the CRNC does not have information if the E-DCH user data flows would send more data if they were given more resources. And furthermore the CRNC lacks information on the QoS level of these flows. At times of high load, the CRNC will need this information in order to judge if it should give more resources to non-E-DCH or more resources to E-DCH flows, and consequently less resources to the other category. I.e. CRNC needs information to perform load balancing taking QoS into account, in order to make a fair resource allocation between the different channels and QoS classes. Without this information in the CRNC it can happen that the DCH users are assigned more resources than their fair share. The DCH may also carry un-prioritized data, and be more resource consuming than the E-DCH. 
Buffer status info

The UE buffer-status represents a good indication of the uplink resource need of a UE. For E-DCH there are different ways for estimating this resource need. One way would be for the UE to send information on its buffer status. But this has the drawback of generating more traffic over the Uu interface.

Observe, however, that the E-DCH resource need is already available to some extent in the Node B through the specified E-DCH resource requests. The Scheduler has information about service requests and service grants. On the MAC layer the Node B also gets the “Happy bit” (see ‎[1]) with the user data from the UE. If the UE sends an “Not Happy” indication it means that it has both data and transmission power available, if just the Node B would grant the extra resources. Thus, the aggregated E-DCH need is known to some extent by the E-DCH scheduler in the Node B – the matter is about how to provide this information to CRNC for its load balancing. 
Quality of Service info

Since different QoS classes can be supported over both E-DCH and non-E-DCH channels, it is important to identify what QoS class the E-DCH load pressure belongs to. This is to facilitate load balancing such that the QoS of prioritized traffic can be guaranteed regardless of the transport channel it uses. One example of such aggregated measurements the “E-DCH Provided Bit Rate measurement” in ‎[1] (25.321).
The need for the information in the CRNC

The load balancing will be a slow mechanism compared to scheduling, and it will balance the load between the two categories, non-E-DCH and E-DCH, not balance the resources between individual UE’s or data flows. The E-DCH buffer status and QoS information may thus not be needed very frequently in the CRNC, so it should be possible to request it from the Node B either trigger based or periodically as done for other measurements. So the Node B should filter the information before sending it to the CRNC. The information can be aggregated on cell level and per scheduling priority level, and for each scheduling priority give an estimate of the buffer status through some value derived from e.g. the happy bits.
4. Conclusion 

In this contribution, we identified the need for load balancing between non-EDCH and E-DCH data flows. We also concluded that the current specification does not give the CRNC sufficient information for executing a good and fair load balancing. It has been shown that existing information in the Node B can be used for the load balancing decision and that it can be aggregated into information sent either on a periodic basis or event triggered.
5. Proposal
We propose that RAN3 further discusses the need for load balancing and the details on how the information in the Node B can be aggregated into useful information for the CRNC.
We propose that RAN3 considers the possibility to define aggregated measurements from Node B to CRNC from the existing E-DCH resource requests. Such measurements could provide sufficient means for load balancing between E-DCH and non-E-DCH channels. One example of such aggregated measurements is the E-DCH Provided Bitrate measurement.
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