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Downlink dual carrier: measurement reporting
1. Introduction

In 45.912 section 7.5.1.4, two options for channel quality reporting are described: carrier-wise where measurements are reported for each carrier independently and combined-wise where the measurements are combined (averaged) and reported in a single channel quality report. Given that channel quality could be significantly different on each carrier, it is recommended that measurement reporting should be carrier-wise.

Presently only one EGPRS channel quality report is sent in the EGPRS Packet Downlink Ack/Nack (EPDA/N) message. To report the measurements for both carriers, either a EPDA/N message needs to be sent for each carrier, or provision needs to be made to send two EGPRS channel quality reports per EPDA/N message.
2. One EGPRS channel quality report per PDAN
With one channel quality report per EPDA/N message, the network needs to indicate to the MS which carrier to report and the carrier on which to send the report. This could simply be the carrier on which the poll was received, as depicted in Figure 1.
This rule would not be applicable in DTM where the MS is unable to send the EPDA/N on the carrier that does not have the CS timeslot allocated. In this case, it could be sent on the carrier that has the CS timeslot allocated.

Other exceptions might also be possible to simplify implementation. Further, some additional rules might be need to avoid overtaking ack/nack messages (due to RRBP delay being different on both carriers).
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Figure 1. One EGPRS channel quality report per PDAN.
3. Two EGPRS CHANNEL QUALITY REPORTs PER EPDA/N
With two EGPRS channel quality reports per EPDA/N message, the frequency with which the network would need to poll the MS might be less, thus saving uplink resources. However, this benefit will also depend on how often the network needs to poll also for Ack/Nacks. This is likely to be higher than single carrier both due to a higher window size and a reduced space to send the Ack/Nack Description (to make room for the second channel quality report).
At 114 bits, introducing a second full EGPRS channel quality report would not be possible as the uplink RLC/MAC control message only allows 184 bits. If the timeslot based measurements were excluded, this would be reduced to 24 bits. If a new message is to be avoided, then this would be increased by 12 bits in order append the channel quality report IE to the EPDA/N extension. Thus overall the Ack/Nack Description would be reduced by either 24 or 36 bits.
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Figure 2. Two EGPRS channel quality reports per EPDA/N message.
4. Conclusion

This contribution looks at some of the issues with measurement reporting in downlink dual carrier.

Two reports per EGPRS Packet Downlink Ack/Nack message was found to have a impact on the size of the Ack/Nack message by 24 or 36 bits (depending on whether a new message is to be avoided). A clear need is thus felt needed before this could be adopted. A simple procedure based on a single report per EGPRS Packet Downlink Ack/Nack message is therefore proposed.
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