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1. Introduction

At the previous RAN3 meeting (#44), resource allocation methods for E-DCH were discussed in several contributions ([1], [2], and [3]).

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 NodeB.

From a RAN3 perspective, the problem is to

1. Define suitable measurements from the NodeB to the CRNC facilitating admission and congestion control of both non-E-DCH and E-DCH channels, and to balance the resource allocation between these two groups,

2. Define suitable resource control commands from the CRNC to the NodeB guiding the NodeB scheduling of E-DCH channels.

In this contribution, we review the proposals in [1], [2], and [3] and argue for those solutions we regard necessary.

In addition, we highlight an additional problem of resource balancing between E-DCH and non-E-DCH channels. Two solution proposals are envisioned. Further discussion on this resource-balancing problem is promoted.  We urge RAN3 to acknowledge the highlighted problem and issue a solution in the NBAP protocol.

2. Discussion
 Measurements (NodeB ( CRNC):

In addition to the existing measurement “Received total wide band power value”, contribution [1] proposes a new measurement related to the “Received total wide power value not due to E-DPCCH or E-DPDCH”. As argued in [1], such a measurement would allow the CRNC to judge about the capacity available for E-DCH. The measurement can also be used for admission and congestion control of both DCH and E-DCH channels. With the two measurements, it is possible to monitor the resource usage split between E-DCH and DCH channels. Thus, we regard the proposed measurement as highly relevant to facilitate admission and congestion control of both DCH and E-DCH channels. 

E-DCH allocation for E-DCH (CRNC ( NodeB):

Contribution [3] list three alternative approaches for the allocation of E-DCH resources from the CRNC to the NodeB. 

1. CRNC sends a limit on the “Total Power for E-DCH”, which the NodeB is allowed to schedule to the E-DCH users. 

2. CRNC sends a limit/target on the “Total UL Power” that the NodeB should not exceed when scheduling the E-DCH users.

3. Both items in the bullets above are used, so that the “Target/Limit of Total UL Power” is mandatory and the “Total Power for E-DCH” is optional. Whichever target is first approached will limit the resources scheduled to E-DCH users. 

Approach 1 may result in an under-utilization of the available uplink resources, as the E-DCH users are allocated a (semi-) static portion of the available power resources. Approach 2 allows for operating the E-DCH channels so that they utilize all the remaining interference headroom available. Such a solution can result in better resource utilization. Due to this reason, we favour Approach 2. Approach 3 is also acceptable, as it is a combination where Approach 2 is mandatory, and Approach 1 is optional. 

E-DCH and DCH resource balancing in a highly loaded cell

Assume a cell with a heavy uplink load offered by both DCH and E-DCH users. With the measurements and resource control tools listed above, the uplink could be configured to fully utilize the available interference resource. The E-DCH could be scheduled to utilize the interference remaining from Non-E-DCH use.

However, the interference-measurements mentioned above (NodeB ( CRNC) do not include any information on the offered load by E-DCH users. Thus, the CRNC cannot judge on any mismatch between E-DCH power allocation and E-DCH power needs. Provided CRNC would be aware of such a mismatch, it could issue a re-scheduling of DCH users (e.g. by limiting the TFCS of DCH channels), which would allow for a re-distribution of resources to E-DCH channels. 

There are various possibilities to solve this problem, including at least the following two: 

1. Configuring dedicated buffer-status measurements using the procedures defined in [4] (UE ( RNC).  

2. Defining measurements indicating scheduling request versus scheduling grant mismatch for E-DCH users (NodeB ( RNC), or something similar along these lines.  

The first approach has the drawback of resulting in additional Uu traffic in the already congested cell. Since such reporting is on a per-user basis, the reporting cannot be too frequent. Thus, the existing reporting mechanisms could result in considerable delays.

The second approach would not result in any additional Uu load, as the scheduler information is available in the NodeB. Proposal 2 could potentially be configured to include cell-level information, instead of dedicated information (per user). Such cell-level information would map directly to the power allocation reserved for the E-DCH users. Thus, we believe proposal 2 has the potential of providing cost-effective means for DCH versus E-DCH load balancing.

The details of the scheduling mechanisms have not yet been fully settled in RAN1/2. Thus, it is not yet possible to outline any detailed description of a solution in line with proposal 2. However, one potential solution could be to configure a threshold of un-served scheduling requests observed during a pre-specified time period. If the non-granted requests exceed this threshold, the NodeB would be obliged to report the event to the RNC. Based on the report, the RNC could decide on a resource re-distribution between DCH and E-DCH.

Solution 2 would require a standardization effort, preferably into the NBAP specification [5]. Thus, we propose RAN3 to consider any activities leading to an acceptable solution of the highlighted problem.

4. Conclusion 

In this contribution, we reviewed some earlier RAN3 contributions on resource control of E-DCH users. Based on these contributions, we expressed our view on the necessity of certain measurements (NodeB( RNC) and control commands (RNC( NodeB) needed for efficient resource control of E-DCH.

We regard the measurement  “Received total wide power value not due to E-DPCCH or E-DPDCH” as vital for E-DCH operation. In addition, we consider it essential to facilitate an E-DCH resource allocation solution where a limit on the “Total UL Power” is mandated from the CRNC to the NodeB.

In this contribution, we also highlighted a resource-balancing problem between E-DCH users and non-E-DCH users, which may demand additional efforts in the RAN3 group. A solution with NodeB reports on un-served scheduling requests was outlined. We urge RAN3 to acknowledge the identified problem and issue activities leading to an adequate solution in NBAP.
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