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Combined link quality measurement reporting for Downlink Dual Carrier
1 Introduction

This discussion paper describes a shortcoming in the specification of combined link quality measurement reporting which is not properly covered for Downlink Dual Carrier.
2 Background and observations
The network may require the mobile station to report per slot mean BEP and interference measurements in combination by setting the LINK_QUALITY_MEASUREMENT_MODE field to the value '11' in an assignment message.

In such a case, the mobile station "shall report interference measurements ( values) for no more than four time slots" (3GPP TS 44.060 sub-clause 11.2.7).

This requirement was specified for EGPRS in Release 99 for single carrier operation, as the size of a single EGPRS PACKET DOWNLINK ACK/NACK message instance allows for the reporting up to 8 per slot mean BEP measurements (theoretical maximum for a single carrier downlink multislot configuration) and up to 4 per slot interference measurements in combination. Therefore in this case, the mobile station can report the whole set of measurements within two consecutive reports instances ("the selection of timeslots for which measurements are included in each message is … subject to the requirement that a measurement for each time slot, unless not available (see 3GPP TS 45.008), is included in at least every other report.").
However, these requirements have not been updated for the support of downlink dual carrier in Release 7. In particular, as regards interference measurement reporting:

· It is not clear whether the maximum of four timeslots to be reported per measurement report instance and the requirement for reporting more than 4 timeslots apply individually for each carrier or for both carriers altogether.

· It may not be always possible to include interference measurements for 4 (or 2x4) timeslots in a single message instance reporting measurements for two carriers given the limited capacity of the EGPRS PACKET DOWNLINK ACK/NACK / EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 messages. For example:
An EGPRS PACKET DOWNLINK ACK/NACK cannot contain more than:
- 8 per slot Mean BEP + 6 Interference measurements in addition to 1 overall BEP per carrier (noting specific size restrictions apply for the secondary carrier)
- 10 per slot Mean BEP + 3 Interference measurements in addition to 1 overall BEP per carrier.
An EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 (with EGPRS Ack/Nack Description omitted) cannot contain more than:

- 8 per slot Mean BEP + 5 Interference measurements in addition to 1 overall BEP per carrier
- 10 per slot Mean BEP + 2 Interference measurements in addition to 1 overall BEP per carrier.
· The requirement for including an interference measurement for each timeslot in at least every other report is therefore generally not achievable in case of a downlink dual carrier configuration for the same reason.

3 Conclusion

This document exhibits a lack in the current specification of link quality measurement reporting for downlink dual carrier for the case where both per slot mean BEP and interference measurements are requested in combination.
The expected mobile stations behaviour is unspecified, which will be source of inconsistent implementations or failures for the considered case.

It is therefore proposed to update the specification in order to overcome the mentioned shortcomings.
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