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1. Introduction

A significant remaining open issue for finalising FDD Enhanced Uplink relates to measurements for supporting RRM. RRM for E-DCH will differ from the conventional approach due to the fact that the Node B has some degree of autonomy with regard to managing interference rise and data rates.

.
Some significant aims of RRM for Enhanced Uplink are likely to be as follows:

· Monitoring and ensuring uplink load can be managed by the Node B scheduler

· Monitoring and ensuring user throughput and perceived QoS

· Load balancing between cells

· Management of E-DCH active set

· Management of E-DCH serving & non-serving cells

· Monitoring of E-DCH impacts on Node B resources and downlink capacity

This paper discusses possible measurement strategies for supporting E-DCH RRM

2. Measurements for supporting E-DCH RRM

· Interference rise due to E-DCH channels

· Whether the Node B is responsible for scheduling total noise rise or an E-DCH designated proportion of noise rise, there will be some need for monitoring the amount of interference generated by E-DPCH and DPCH activity. 

· It might be useful to split E-DCH interference into own cell interference and other cell interference to facilitate load balancing between cells

· In principle, an estimate of this information could be derived by the RNC using existing measurement reports, since it has access to knowledge of the TFs used for E-DCH, the average SIR on the DPCCH, the amount of retransmissions and the beta factors. However a more accurate estimate could be made by the Node B by considering instantaneous SIR; knowledge of the actual used beta factors would be useful in order that the Node B can base its estimation process on DPCCH.
· Interference rise due to DPCH channels

· This measurement may be needed by the RNC for RRM of DPCH channels, since the total interference rise now also consists of an E-DPCH component.

· Similarly to the E-DCH interference rise, an estimate could be made by the RNC based on existing measurements or made more accurately at the Node B

· Downlink power used for E-DCH related channels

· This information may be useful to the RNC for monitoring the impact of E-DCH on downlink capacity

· The information can, however be easily obtained using the existing transmitted code power measurement.

· Amount of non decoded E-DCH transmissions

· A non serving cell may decide not to decode E-DCH transmissions due to insufficient resources (the cell does not have control over scheduling decisions) or insufficient downlink capacity for ACK/NACK. Since the active set size varies when transmissions are dropped, it might be useful for the RNC to be aware of the amount of dropping by a particular Node B or on a particular radio link for management of, for example, outer loop power control and Node B load.
· Number of retransmissions on E-DPDCH transport blocks

· The RNC can use this information for outer loop power control

· The information should already be available to the RNC since RSN is sent with received PDUs, hence no specific physical layer measurement is required.

· MAC-e scheduling information PDU BLER or number of retransmissions

· When scheduling information is included in the MAC-e header, it is only useful if received by the serving Node B. The information itself is not of use to the RNC and hence may not be passed across IuB. Nonetheless, some form of outer loop power control for such PDUs is required in order to prevent delays in scheduling and poor scheduling decisions due to significant amounts of incorrectly received packets of scheduling information; this may be implemented by adjusting beta factors, and would require information on reception quality to drive it.
3. Conclusion

Several new measurements are discussed for supporting E-DCH RRM. The interference measurements could be made using existing measurement reports at the RNC, although more accuracy could be obtained if they are made at Node B. In this case, the Node B should make use of the up to date beta factors. 
The RNC may also require an idea of the amount of DL power resource used for E-DCH related signalling. Furthermore, non serving Node Bs may have a need from time to time to drop E-DCH PDUs and the RNC should have a means for monitoring this. A measure of the amount of E-DPDCH retransmissions is required by the RNC, although this does not necessitate a new physical layer measurement. Finally, a quality measure for MAC-e scheduling information should be sent to RNC for outer loop power control of MAC-e signalling, which has a different active set size to other transmissions.
4. Proposed measurements
This section summarises the measurements that might be envisaged for E-DCH RRM:
The following UTRAN physical layer measurements are proposed:

Received total E-DCH power

	Definition
	The total power received on all E-DCH physical channels, SUM(RSCP)(SF. The measurement of RSCP for each E-DCH shall be performed on the respective DPCCH and scaled according to the beta factors employed for each E-TF. In compressed mode the received total E-DCH power shall not be measured in the transmission gap. The reference point for the received total E-DCH power measurements shall be the Rx antenna connector. If Rx diversity is used in the Node B for a cell, the received total E-DCH power shall be the linear summation of the received total E-DCH power from each Rx antenna. When cell portions are defined in the cell, the received total E-DCH power measurement shall be possible in each cell portion.




Received total DCH power

	Definition
	The total power received on all DCH physical channels, SUM(RSCP)(SF. The measurement of RSCP for each DCH shall be performed on the respective DPCCH and scaled according to the beta factors employed for each TFC. In compressed mode the received total DCH power shall not be measured in the transmission gap. The reference point for the received total DCH power measurements shall be the Rx antenna connector. If Rx diversity is used in the Node B for a cell, the received total DCH power shall be the linear summation of the received total DCH power from each Rx antenna. When cell portions are defined in the cell, the received total DCH power measurement shall be possible in each cell portion.




E-DCH  Transport Block Dropping Ratio

	Definition
	The E-DCH Transport Block Dropping Ratio is the percentage of E-DCH transport blocks within the previous N TTIs that the Node B has detected but not acknowledged or passed to MAC for the specified UE. N is TBD.


In addition, the following UE measurement is proposed

MAC-e control PDU BLER

	Definition
	The ratio of MAC-e control PDU transmissions (including retransmissions) not acknowledged by the serving Node B tot the total number of MAC-e control transmissions (including retransmissions)
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