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Background

In a joint RAN1-4 meeting in February, RRM for E-DCH and Node B measurements were discussed. In our companion contribution in RAN2 [1], the RAN2 aspects of the proposed Enhanced Uplink RRM concept are described.

Regarding the means to control the scheduler from the CRNC and the relation to NodeB measurements used in RRM, two aspects are discussed:

· For the purpose of interference (coverage) control and power control stability control (power rush avoidance), it is proposed to set targets in the NodeB with regard to total interference and power controlled interference [1]. Although admission control in the presence of E-DCH does not bring new requirements on Iub measurements, the NodeB internal measurements used by the scheduler in the NodeB can be utilized for admission control purposes in the CRNC. 

· Improvement of CAC for high priority traffic (DCH and GBR traffic) is also discussed in [1] which requires reporting of low priority load (non-GBR traffic) on E-DCH to the CRNC.

RAN1 should only define L1 measurements that are reported to the RNC, i.e. not the internal NodeB measurements that are used by the scheduler. RAN4 discusses the feasibility of using absolute or relative total interference targets, assuming exemplary definitions of the NodeB internally measured values (which are not to be defined by RAN1).
In this contribution, definitions of NodeB measurements related to interference control, power control stability control and low priority load are discussed. These measurements would be reported to the RNC, and we propose that the two L1 measurements are defined in RAN1.

Node B Measurement definitions

Total cell interference

Although DCH admission control could in principle be done using the existing RTWP measurement, the applicability of this measurement for RRM is in practice constrained, due to the presence of relatively large measurement inaccuracies (+/-4dB). With the introduction of E-DCH the “burstiness” of the uplink interference is increased, which may emphasize the need for uplink interference based admission control.

This situation could be improved by reporting measurements that are anyway performed within the NodeB, assuming that the accuracy of such measurements should be significantly better than +/-4dB. In the following we discuss how the total interference measurement could be defined.
The total cell interference is connected to the interference (coverage) control. In line with the outcome of the discussion at the joint meeting in February, it is proposed in [1] that the CRNC sends a Maximum total interference value per cell to the Node B. The value reflects total interference including contributions from all uplink traffic and external interferers, which the scheduler can use when issuing grants. The result of the scheduling shall be such that the Maximum interference value is not exceeded most of the time.

This interference limit could be set either in the form of RTWP (as an absolute interference level) or a relative interference level, where the relative interference level can be defined, e.g. as

RoT
= Noise Rise over Thermal noise floor


= RTWP / Thermal Noise floor

or

RoTO
= Noise Rise over Thermal noise floor and Other system’s interference


= RTWP / (Thermal Noise floor + I other systems)

An averaged value of the corresponding measurement can be sent to the RNC. If RoT (or RoTO) is to be used, it is practical to choose the same measurement period and reporting period as the ones for RTWP. 

Pending the outcome of discussions in RAN4, we expect that the accuracy of a relative measurement is clearly better than what is achievable for a absolute (RTWP) measurement. We also note that we don’t expect that the absolute accuracy of the RTWP measurement can be “simply improved”.

Power controlled interference

With similar motivation as for the total cell interference, it may be beneficial to report the power-controlled interference, which is connected to the NodeB internal measurement for power control stability control (power rush avoidance). 

It is proposed in [1] that the CRNC sends a Maximum power-controlled interference value per cell to the Node B. The value ideally reflects power-controlled interference, including contributions from all power-controlled WCDMA users, i.e. interference that changes due to UEs in the cell (UEs connected to the NodeB) changing power. The scheduler can use this value when issuing grants. The result of the scheduling shall be such that the Maximum power-controlled interference value is not exceeded.

This power controlled interference limit can be set in the form of a relative interference level as the noise rise due to WCDMA power-controlled interferers and can be measured as

RoTpowerControlled
= Sum of code power of all received power-controlled channels.

Similar to the total cell interference measurement, an averaged value of the corresponding measurement can be sent to the RNC. It is practical to choose the same measurement period and reporting period as the ones for RTWP. 

Low priority load on E-DCH

It is discussed in [1] that the reporting of low priority load on E-DCH can be useful for both DCH and high-priority E-DCH admission control. 

To aid the CRNC in determining how much of existing traffic is low priority, the Node B could report the load generated by the low priority part of the E-DCH traffic.

Since MAC-e multiplexes channels of different priorities, it makes sense to choose a load measure that is extracted after MAC-e demultiplexing. Only then are the different logical channels accessible for extracting a report. RAN2 will discuss further with respect to the detailed definition of the measured load, so this would not be a L1 measurement, and hence does not have to be discussed in RAN1.
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