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1. Introduction
According to the currently specified RSRP definition in TS 36.214, the reported RSRP value is equivalent to the linear average of the measured values from all the diversity branches. For RSRQ with regard to the use of receiver diversity currently no rule specified. 

RAN4 has further reviewed and studied the current definitions of RSRP and RSRQ for the UE with receiver diversity branches. It has been concluded in RAN4 that when receiver diversity is used the RSRP and RSRQ are reported according to the rule, which is similar to the one specified for CPICH RSCP and CPICH Ec/No for the receiver diversity scenario. The proposed changes to the definitions of RSRP and RSRQ in TS 36.214 are shown below.  
-----------------------------START OF CHANGE PROPOSAL------------------------------

5.1.1
Reference Signal Received Power (RSRP)

	Definition
	Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

5.1.2
Void

5.1.3

Reference Signal Received Quality (RSRQ) 
	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


----------------------------------END OF CHANGE PROPOSAL--------------------------------

2. Actions To:
RAN WG1:

RAN1 is kindly requested to modify or update the definitions of RSRP and RSRQ with respect to the use of the receiver diversity in the relevant specifications (TS 36.214 and TS 25.215) as suggested above. 
3. Date of Next TSG-RAN4 Meetings:

I 3GPP RAN4#50


9 - 13 Feb 2009 



Athens, Greece

II 3GPP RAN4#50bis


23 - 27 March 2009    
 

Seoul, Korea

III 3GPP RAN4#51


4 - 8 May 2009 
 


San Francisco, US















