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1. Introduction

In RAN2#57bis it has been decided to use the existing intrafrequency measurements of RSCP or EcNo to support the scheduler decision on HSDPA TB size and transmit power on HS-PDSCH and HS-SCCH, and the possibility of having new measurements was left open. In this document we show a possible interaction of enhanced Cell_FACH with the usage of advanced receivers such as receive diversity, and discuss solutions to overcome the issues.
2. Impact of Enhanced Receivers onto Quality Reporting
During RAN1#48bis it has been agreed to take the average value between the two diversity antennas for EcNo, RSCP and RSSI when receive diversity. An LS has been sent to RAN4 on this decision [1]. This approach solves several problems as discussed in [2], where it has been shown that for example EcNo larger than 0dB may occur when the sum of the measurements of the two diversity antennas is taken.
In theory, the correct definition of the combined EcNo is given by



[image: image1.wmf]2

2

1

1

RSSI

RSCP

RSSI

RSCP

No

Ec

+

=


(1),
Where RSCP1 and RSCP2 are the received signal code power on CPICH and RSSI1 and RSSI2 are the received wide band power on the UTRA carrier measured on antenna 1 and 2, respectively. The definition as it has been agreed during RAN1#48bis is equivalent to
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(2).
It is clear that both definitions deviate from each other. In the case of AWGN, where RSSI1 ( RSSI2 and RSCP1 ( RSCP2, EcNo from equation (2) is about 3dB lower than EcNo from equation (1).

So far, no major impact has been seen from the usage of definition as of equation (2), because those measurements have not been used for HSDPA before (CQI is reported). However, with the usage of RSCP or EcNO for the enhanced Cell_FACH feature there is a negative impact expected by using this definition. With the average RSCP or EcNo reported, the HSDPA scheduler will provide too conservative decisions for the mobiles with receive diversity. This will lead to either a too low selected HSDPA TB size or a too high selected transmit power on HS-PDSCH and HS-SCCH for those UEs. For AWGN channel the difference could be up to the factor 2 (assuming HSDPA TB size and transmit power are proportional). In consequence, the UTRAN cannot benefit from the usage of Rx diversity for HSDPA transmission in enhanced Cell_FACH mode.

3. Proposal
Because of the issues discussed in [2] a change of the measurement definition is not useful, the following two ways are envisaged to overcome the issues described above:
1. Use information about the Rx diversity state in the NodeB scheduler

If the NodeB scheduler knows the usage of Rx diversity, it can apply margins to the reported quality information in order to utilize the gains for the advanced receiver. In the current release 7 specification the usage of advanced receiver in the UE is not reported to the RNC in the capability information. Therefore, the inclusion of the advanced receiver type is suggested to the capability information. Moreover, this information shall be also forwarded to NodeB, e.g. within the newly defined NBAP message, which forwards the quality measurement result back from RNC to NodeB.

2. Attach CQI report to RACH message
Because CQI is related to a supported HSDPA TB size, it implicitly includes the gains from advanced UE receivers and the NodeB scheduler can allocate improved HSDPA TB size and transmit power. Moreover, as already discussed during RAN2#57bis the new reporting format could be defined in such a way that it is easy for the NodeB to extract CQI information from RACH message without waiting for the RNC sending back this information.
Since there is CQI report (no link adaption) in Cell_FACH except during state transitions, and since the initial power adjustment is made on RACH measurements, it seems important to take benefit from  accurate measurements that can be available on RACH.
4. Conclusion

We discussed the potential issue of interaction between enhanced Cell_FACH state and the usage of advanced receivers in the UE. In particular it was shown that with the existing specification the gains imposed by advanced receivers can currently not be exploited in Cell_FACH.
To overcome this issue, two alternatives are presented and RAN2 is kindly asked to discuss this issue. If one of the two options can be agreed by RAN2, Alcatel-Lucent is wiling to prepare the necessary CRs.
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