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1. Background
The issue of UE measurement in case of receiver diversity has been discussed during the last meetings ‎[1], ‎[2]. The current definitions in case of receiver diversity are (TS25.215v7.2.0):

CPICH RSCP

If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of received code power of all diversity branches separately measured. 

UTRA carrier RSSI
If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches.
CPICH Ec/No
If receiver diversity is in use by the UE the reported value shall be equivalent to the linear average of the received Primary CPICH energy per chip (Ec) of all diversity branches measured separately. For No, the linear average of the power density values in the band of each receiver shall be used for calculating the Ec/No.

1.1. Problems related to current definitions
First we note that the relevant measure (in DL) for the NodeB power is the Ec/No, while RSCP can be used to set DL parameters but also to estimate required UE power for certain services e.g. PRACH. Using the above stated measurements, we note that the linear average defined for Ec/No measurements have some drawbacks. In most implementations the antennas (and their gain) will be different. Hence, using the linear average means that the reported CPICH Ec/No might be lower when Rx diversity is applied than for the corresponding single antenna case. This is, indeed, contrary to the expected performance on a traffic channel. If, on the other hand, the sum of the measured values are reported, one can expect that a too high value is reported since this will ignore any correlation present between the receive antennas. 

One way to make the measurement more consistent to the expected performance is then to report the value measured on the “best” antenna.
Since the CPICH RSCP can be used to estimate UL pathloss, a relation to the Tx antenna would better reflect the use of the measurement. If, for example, one Rx antenna is blocked (by e.g. a users hand) both the sum and average may not at all have any relation to the needed UL power. One way to get around this would be to define the measure so that it relates to the Tx antenna.
1.2. Tx diversity measurements
It is noted that the current definition, when simultaneous use of Tx and Rx diversity, is ambiguous. It is not totally clear in which order the signals should be combined. Therefore we propose an update of this case in the specification.

2. Proposal

We propose the following update of the related measurements defined in TS25.215. 
CPICH RSCP

	Definition
	Received Signal Code Power, the received power on one code measured on the Primary CPICH. The reference point for the RSCP shall be the antenna connector of the UE. If Tx diversity is applied on the Primary CPICH the received code power from each antenna shall be separately measured and summed together on each receiver branch in [W] to a total received code power on the Primary CPICH. If receiver diversity is in use by the UE, the reported value shall be equivalent to the received code power of the diversity antenna element associated with uplink transmission.  

	Applicable for
	Idle,

URA_PCH intra, URA_PCH inter,

CELL_PCH intra, CELL_PCH inter,

CELL_FACH intra, CELL_FACH inter,

CELL_DCH intra, CELL_DCH inter


CPICH Ec/No

	Definition
	The received energy per chip divided by the power density in the band. The CPICH Ec/No is identical to CPICH RSCP/UTRA Carrier RSSI. Measurement shall be performed on the Primary CPICH. The reference point for the CPICH Ec/No shall be the antenna connector of the UE. If Tx diversity is applied on the Primary CPICH the received energy per chip (Ec) from each antenna shall be separately measured and summed together on each receiver branch in [Ws] to a total received chip energy per chip on the Primary CPICH, before calculating the Ec/No. If receiver diversity is in use by the UE the reported value shall be equivalent to the maximum of the received CPICH RSCP/UTRA Carrier RSSI of all diversity branches measured separately. 

	Applicable for
	Idle,

URA_PCH intra, URA_PCH inter,

CELL_PCH intra, CELL_PCH inter,

CELL_FACH intra, CELL_FACH inter,

CELL_DCH intra, CELL_DCH inter
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