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1 Introduction

At the RAN1#44bis meeting, Siemens presented a document [1] with corresponding Rel.6 [2] and Rel.7 [3] CRs  suggesting a new measurement to support EDCH scheduling. The proposal was discussed further during the meeting and offline with some emails. While a large number of companies is supportive towards a new measurement to support EDCH scheduling, no agreements on the details have been obtained so far.

Discussions in RAN3 about "non E-DCH load measurement" [5] and "load balancing between E-DCH and DCH" [6] also indicate that there is a need to provide a Node B measurement report to the CRNC to allow a better balancing between UL noise due to E-DCH transmissions scheduled by the Node B and UL noise due to other UL transmissions under control of the RNC.

2 Separation of scheduled and non-scheduled EDCH power

Figure 1 shows the four load portions, which are relevant to the UL load control and E-DCH scheduling as follows:

· Non E-DCH load. 

This load portion is associated to the UL traffic, which is not carried over E-DCH. It mainly contains the load originated by UL DPDCH, DPCCH and HS-DPCCH.

· NST E-DCH load.

This load portion is associated to the NST traffic, which is carried over E-DCH but not controlled by the E-DCH scheduler. NST traffic is controlled by the SRNC via the non-scheduled grant IE, which is sent via RRC. NST E-DCH traffic will be mainly used for UL traffic with relatively tight QoS constraints such as VoIP or SRB.

· ST serving E-DCH load.

This load portion is associated to ST traffic, which is carried over E-DCH and controlled by the E-DCH scheduler by sending dedicated relative scheduling grants and/ or absolute scheduling grants to each affected user, individually.

· ST non-serving E-DCH load.
This load portion is associated to ST traffic, which is carried over E-DCH and controlled by the E-DCH scheduler by sending common relative scheduling grants to all or a group of affected users.
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Figure 1: UL Load portions with E-DCH

The following two strategies for accounting NST E-DCH load into RNEP have been identified:

· NST E-DCH excluded from RNEP measurement

· RNEP contains the non E-DCH load portion, only.

· Simple implementation as NST is accounted like other E-DCH traffic.

· RNC is not informed about the NST load portion that cannot be controlled by E-DCH scheduler in NodeB.

· NST E-DCH included in RNEP measurement

· RNEP contains non E-DCH plus NST E-DCH load portion.
· RNC is informed about the total load portion, which is under its control, including DCH as well as NST E-DCH.

· NodeB needs to separate load portion from NST E-DCH traffic, which maybe difficult esp. in case of multiplexing NST and ST E-DCH together into MAC-e PDU.

For E-DCH implementation with relatively low amount of NST E-DCH traffic the first scheme seems to be attractive, because of its simple implementation and the NST E-DCH portion can be neglected. However, we believe that this scheme will have problems with growing amount of NST E-DCH traffic e.g. in scenarios with increasing number of VoIP users that shall be supported over E-DCH. Then, a major portion of the UL load is not efficiently controlled anymore because E-DCH scheduler in NodeB does not control NST E-DCH traffic and RNC does not get sufficient information about the NST E-DCH load portion, which is also under its control.

We acknowledge the issue for NodeB to separate the NST E-DCH load portion from total E-DCH load, which might be difficult especially in case when NST is multiplexed together with ST within the same MAC-e PDU. To overcome this issue there was a compromise proposed by NEC, where the NST E-DCH traffic shall be only accounted for when it was not multiplexed with ST traffic. In case of multiplexing ST and NST within the same MAC-e PDU, the NST portion is usually relatively small for the NST traffic characteristic described above. Moreover, accounting NST traffic only for the non-multiplexed case should be relatively easy, because the NST only transmission will likely have some specific characteristic such as special E-TFCI, which allows NodeB to account for this prortion without the need for full decoding of the MAC-e PDU.

3 Separation of power from serving and non-serving EDCH users

Serving and non-serving EDCH users can be controlled by the scheduler, although the mechanism for doing so is different for the two types of users. A scheduler can be designed to make use of a measurement that either separates or combines the powers from serving and non-serving EDCH users. It may not be possible to explicitely measure the power or power ratio from non-serving EDCH users, but it is possible to measure the complementary parts of the power that corresponds to the users that are received and actually decoded.

While a measurement isolating serving and non-serving EDCH users could be useful in further fine-tuning and improving scheduler performance, our preference is a measurement that combines the part of the power that is controllable with some means in the NodeB. Hence, we suggest that the measurement does not distinguish between serving and non-serving EDCH users.

4 Relative vs. absolute measurements

It depends on the actual scheduler implementation if the absolute interference value is required or a relative interference value would be sufficient. Relative measurement can be converted in absolute measurements and vice-versa, provided the measurements cover identical measurement periods.

A relative measurement has the follwoing advantages: 

1. Receive path scaling (which is possibly time-varying with AGC) does not add inaccuracy to the measurement as denominator and numerator are scaled in the same way.

2. The measurement can be obtained in baseband processing only.

3. The range of a relative measurement is well defined between 0 and 100%.

4. With a well known range of the measurement, it will be easier to define the measurement accuracy.

5 Accuracy of the measurement

A relative measurement facilitates the definition of the accuracy and makes the measurement inherently more accurate.  For example, the  CPICH Ec/N0 measurement (which is also a relative measurement)
is defined with a higher accuracy in 25.133, Section 9.1.2 than the individual absolute measurements. However, we cannot propose a value for the accuracy at that stage.
6 Conclusion and Recommendation

In summary, our proposal is:

· NodeB reports “Received non EDCH scheduled Power Ratio”:

RNEP = (RTWP - sum(scheduled EDCH) – sum(mux’ed non-scheduled EDCH))   /  RTWP
           = (sum(non-EDCH) + sum(non-scheduled EDCH only))  /  RTWP

· Accuracy is yet to be defined. 
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