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1 Introduction

During RAN3 #43 Tdoc R3-041074 [1] was presented in order to introduce some ideas regarding congestion control in CRNCs with E-DCH connections. The document suggests some mechanisms by which the CRNC could perform its role. The purpose of this paper is to further expand upon the measurements required to enable the CRNC to carry out load control for E-DCH connections with the intention of progressing discussion upon the subject.

2 Discussion

As the RMM design challenges are similar the aim should be to have as much commonality as possible between the standardised solutions for E-DCH and HSDPA. For this reason the section 2.1, of this discussion, examines the measurements passed across the Iub interface for the purpose of DL RRM with HSDPA. The section 2.2 will then make suggestions as to the measurement required to support UL RRM with E-DCH connections present.

2.1 An examination of admission & load control with HSDPA

In the DL the main dynamic resource that has to be monitored and controlled is the total DL power transmitted. From Rel’99 onwards this information could be requested by the CRNC from a NodeB, on a per cell basis, via the NBAP Common Measurement Reporting procedure. The value used is the Transmitted Carrier Power Value IE and it is given as a percentage of the maximum DL power transmission possible on the cell [2][3][4]. With this value it is possible for the Admission Control function in the CRNC to decide upon the addition of new GBR connections and to work with the Packet Scheduler to set scheduling parameters for the background/interactive traffic.

With the addition of HSDPA three new measurements were added for RRM purposes. These were:

Layer 1 measurement

· Transmitted Carrier Power Of All Codes Not Used For HS-PDSCH Or HS-SCCH Transmission Value IE [2][3][4]
Layer 2 measurements for GBR connections
· HS-DSCH Required Power Value Information IE [2]
· HS-DSCH Provided Bit Rate Value Information IE [2]
When a new HSDPA connection is set up there are two different ways to perform the resource allocation [2]:

· Allocation of power for HSDPA channels by CRNC (semi-static): “HS-PDSCH and HS-SCCH Total Power” parameter configured through <PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST>.
· Use of the remaining power in the Node B for HSDPA (e.g. no “HS-PDSCH and HS-SCCH Total Power” configured for the cell).
For the CRNC to be able to allocate a semi-static total allowed power, as in the first case shown above, it needs to be aware of the proportion of resource being consumed by HS-DSCH transmissions and the resource available for further HSDPA connections. The first of the measurements (the layer 1 measurement) provides the information required. The CRNC is not able to derive this measurement directly as the NodeB controls the Packet Scheduling for HS-DSCH traffic.

The next two measurements are more relevant to the support of GBR connections on HSDPA.

2.2 Requirements for E-DCH

The measurement, currently available for the purpose of UL admission and load control, is the Received Total Wide Band Power Value IE. This can be reported as part of the NBAP common measurement procedure on a per cell basis from a NodeB. If the CRNC is able to estimate the background noise in the carrier frequency band (e.g. thermal noise) and estimate the load contribution from each UL physical channel (maybe based upon UL SIR values), then this measure allows the CRNC to estimate the UL load factor (or RoT) for a particular cell. It may also be able estimate the neighbour cell interference contribution. With this information it is possible for the CRNC to carry out UL admission and load control for DCH RL in a similar fashion to the method used in the DL using the Transmitted Carrier Power Value IE.

With the introduction of E-DCH the Received Total Wide Band Power measurement does not give the CRNC sufficient information about the radio resource usage in the cell. This is because the UL Packet Scheduling and rate control for E-DCH is performed in the NodeB and so the CRNC does not have visibility of the individual contribution that E-DCH connections are making to the calculated UL load. This is a very similar situation to the HSDPA problem. As a result we can use the same principles to solve it. Firstly an examination should be made of the method of resource allocation that should be adopted for new E-DCH connections. The following options can be identified:

1) Allocate a maximum UL resource target specific to E-DCH.

2) Leave the Node B to use the remaining UL resources for the E-DCH.

Given that the NodeB does not have any configured UL noise rise or interference limit it is difficult to see how option 2 will be possible. Option 1 will definitely be necessary and will mean that the CRNC shall have to set a semi-static limit to the total E-DCH interference contribution or RoT contribution (whether this is due to one UE or due all E-DCH connections is FFS). To enable the CRNC to allocate this limit it is proposed that the measurement below should be provided on the Iub.

Layer 1 measurement

· Received Total Wide Band Power not due to E-DPCCH or E-DPDCH (or something along those lines).
This measurement shall allow the CRNC to determine the UL capacity available for E-DCH connections. Also, in conjunction with the Received Total Wide Band Power Value IE, the CRNC can assess the amount of resource already consumed by E-DCH connections.
3 Conclusion

It is imperative that RAN3 begin to consider the likely impact of the introduction of E-DCH to its specifications. One aspect of this will be the provision of signalling to pass a new UL load measurement to the CRNC for the purpose of Admission and Load Control. Reference [1] has already highlighted this need and this paper adds some details for discussion.

It is recommended that RAN3 liase with our colleagues in RAN1 & RAN4 to decide upon the layer 1 measurements required, providing some input based upon the requirements that have been raised in the previous section of this paper. RAN3 should then be prepared to make the necessary changes to the NBAP specification. Any outcome of these discussions should be captured in the relevant sections of the stage 3 TR.
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