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Introduction

With the design of the Enhanced Uplink currently underway, there is a large number of open issues to solve before the work can be completed. Keeping in mind the proximity of the completion date, we believe it is useful to start thinking about the impact of the Enhanced Uplink in terms of management of UL resources and layer 1 measurement requirements [1]. Although it is difficult to draw any definite conclusion at this stage given that the physical layer structure is not yet finalised, it seems possible to derive in principle some of the requirements for a solution and to discuss the feasibility of such solutions. With this in mind this paper aims to analyse the requirements and investigates potential alternatives based on the approach followed for HSDPA.

Discussion

1. General

Until now in the work on Enhanced Uplink there has been a common assumption that the Node B utilises some form of noise rise estimation in order to quantify the amount of radio resource consumed by the E-DCH at cell level. However, this assumption has been in the context of simulations, and it has not been discussed whether this would be implemented as a layer 1 measurement.

Since the Node B is in charge of the management of the E-DCH resources, it is necessary to have an allocation of E-DCH resource happening between the CRNC and the Node B. For the CRNC to be able to manage the enhanced uplink and the non enhanced uplink radio resources used in the cell, it is required to be able to renegotiate over time the amount of resource allocated to the E-DCH (i.e. semi-static allocation). For this purpose, it is necessary to be able to measure in the Node B the resource usage in relation to the E-DCH feature.

In Release 5, two main physical layer measurements can be used in determining the resource usage on the UL:

· Received Total Wideband Power (common).

· SIR measurement (dedicated).

The joint use of these measurements could allow to determine an estimation of the dedicated channel resource usage, however this would not provide a good indication of what is being used for the E-DCH because the amount of interference due to other cells can vary and is unknown to the CRNC. It should be noted as well that it would not be desirable to be required to report SIR for each dedicated channel simultaneously on the Iub.

2. Requirements

In order to derive a solution in terms of resource allocation and measurement for the support of Enhanced Uplink, we believe that the following requirements should be met:

· It shall be possible for the CRNC to accurately control the proportion of cell resource allocated to E-DCH in a semi-static manner.

· It shall be possible for the Node B to report to the CRNC what proportion of cell resource is being used in total by the E-DCH (takes into account the case where two TTI’s are in use in the cell).

· Any new measurement should be defined in such a way to minimise the amount of reporting required over the Iub. For this purpose, common measurements are preferable.

3. RRM measurement for the support of HSDPA.

As discussed above, there is a close relationship between the allocation of resources and the measurement of the usage of these resources. For HSDPA, there are two different ways to perform the resource allocation [2,3]:

· 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).
When relevant it is desirable to have commonalties in the design of the Enhanced Uplink with HSDPA given the similar technology baseline shared by the two features. In the case of HSDPA, one new Node B measurement specific to HSDPA has been defined in [1]:

· “Transmitted carrier power of all codes not used for HS-PDSCH or HS-SCCH transmission”.

This measurement allows the CRNC to determine how much power HSDPA channels are using, as the CRNC is aware of the maximum transmission power allowed in the cell. The resource quantity used in both the measurement and the allocation is the same i.e. “power”. Whether or not a power allocation is signalled to the Node B, this measurement can be exploited by the CRNC for RRM purposes (e.g. admission control, congestion control, priority handling).

4. Way forward

Following the logic of the resource allocation and measurement specified for the HSDPA feature, we would need Node B supporting E-DCH to be able to control some form of noise rise target that would be allocated by the CRNC and to measure some form of noise rise occurring on the E-DCH resources. Contrary to HSDPA it is not possible to deduce in a straightforward manner the amount of resource used on the E-DCH by observing the amount of resources used for common and dedicated channels, hence it might be desirable that the measurement would be a direct function of the E-DCH.

4.1 Allocation of resources

As for HSDPA, in principle we could have two approaches to the resource allocation for the Enhanced Uplink:

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.

The first approach appears to be indispensable for the support of Enhanced Uplink. However the second approach does not seem feasible since there is no configured limitation of the total noise rise allowable in the cell and since there is no complete control of the UL noise rise by the Node B (e.g. increase in intercell interference).

It would be useful at this stage to clarify how the UL cell resource allocated to the Enhanced Uplink would be characterised. There are a number of parameters that could be used to do so, for example:

· maximum noise rise (over all E-DCH connections).

· maximum aggregated rate (HARQ rate over all E-DCH connections).

· maximum total E-DCH interference level.

4.2 Measurement of resource usage

The measurement of the proportion of cell resources consumed by the Enhanced Uplink is dependent on the way the allocation is made. There are a number of approaches that could be envisaged in order to measure the UL resource usage on the E-DCH. The following is a non exhaustive list of alternatives:

1) SIR measurement per E-DCH connection (existing SIR measurement)

· principle:
perform the SIR measurement on the DPCCH and relies on the knowledge of the gain factor to deduce the contribution of one E-DCH connection to the total noise rise.

· Measurement type: dedicated.

· advantages:
reuse existing measurement, measurement not specific to the E-DCH itself.

· drawbacks:
requires the Node B to know the gain factor used for the E-DCH transmission; requires to report SIR for each E-DCH connection; does not provide a good picture of the overall usage of uplink resources by the E-DCH.

2) Received Power on all E-DCH connections

· principle: 
performs a measurement of the received power on the different E-DCH connections used in the cell and relates it to the total wideband received power.

· Measurement type: common.

· advantages:
provides a view on the total Enhanced Uplink resource usage; only one measurement report is required for the cell on the Iub.

· drawbacks:
requires Node B to measure the received code power simultaneously on all E-DCH connections (might be possible to only measure DPCCH and relies on gain factors).

3) Rise Over Thermal (RoT) over all E-DCH connections

· principle:
performs a measurement of the RoT contribution due to a given E-DCH connection.

· Measurement type: common.

· advantages:
 provides a good indication as to the total enhanced uplink resource consumed by one user; only one measurement report is required for the cell on the Iub.

· drawbacks:
the feasibility of the RoT measurement on the total number of simultaneously E-DCH connections in the Node B is FFS.

4) Aggregated rate over all E-DCH connections

· principle:
performs a measurement of the total rate (disregarding whether it is a first transmission or a retransmission) received by the physical layer.

· Measurement type: common.

· advantages:
 relatively simple measurement.

· drawbacks:
the aggregated rate might not provide a good reflection of the noise rise incurred by the receiver.

Conclusion

Vodafone would like to start the discussion on the need for a new measurement in the Node B and progress the work on the definition of such a measurement. In a first stage, it would be helpful to agree what resource quantity should be used for the allocation and measurement of UL radio resources in the context of the Enhanced Uplink feature. We do not have yet any strong view as to what should be final measurement as long as the essential RRM requirements driving the need for this measurement are met. Along the outcome of the discussion, we propose to liaise with RAN2 and RAN3 in order to progress the discussion as to how the allocation of resource could be done how its usage could be reported.

Reference

[1] 3GPP TS 25.215, “Physical Layer – Measurements”.

[2] 3GPP TS 25.433, “UTRAN Iub Interface NBAP Signalling”.

[3] 3GPP TS 25.214, “Physical Layer Procedures”.

3GPP


