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1.
Introduction

In RAN1#49bis, the definition of the RSRP measurement for LTE was refined to cover the case where the UE supports receive diversity.  This agreement was provided to RAN WG4 in [1].

This seems to align to the current agreed definition for the UTRA CPICH RSCP measurement; however Vodafone feel that some improvements should be made in this area, and for LTE this may be simpler given the lack of legacy UEs in the field.
2.
Discussion
2.1
Status in RAN WG1

The latest definition (will be included in a future update of TS 36.214):

UE measurement: Reference signal received power (RSRP):
	Definition
	Reference signal received power (RSRP) is determined for a considered cell 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 and if available R1 according TS 36.211 [x] can be used.

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.

	Applicable for
	LTE_DETACHED,

LTE_IDLE (RRC_IDLE) intra-frequency,

LTE_IDLE (RRC_IDLE) inter-frequency,

LTE_ACTIVE (RRC_CONNECTED) intra-frequency,

LTE_ACTIVE (RRC_CONNECTED) inter-frequency


Note: 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.

-------------------------------------------------------------------------------------------------------------------------------------
2.2
Measurement purpose
The RSRP measurement is a downlink measurement at the UE. When the UE supports Rx diversity, this may in most cases allow the RS energy received by the UE to be increased, and hence maximise the geographical area over which the RS can be correctly received. The latest agreed definition of the RSRP measurement for UEs using Rx diversity requires the linear average of the power values of all diversity branches to be reported to the network, and this does not allow the actual received RS level by the UE to be known by the network. The actual received RS level would be the combined RS energy received from all used diversity branches in the UE receiver.
Vodafone feel that it is important that the UE indicates its actual downlink conditions to the network in LTE, and would propose that the RSRP measurement is defined based on what the UE is actually receiving, as it is important that the network can understand the UE radio conditions in the downlink.
Need for an uplink measurement
If the network needs a measurement to understand the UE radio environment from an uplink perspective, then the RSRP measurement may not be suitable for this, and it may be better to have a different measurement than RSRP to provide the network with useful information about the UE situation.
4
Suggested modification for further consideration
Vodafone propose that the modified definition (below) for RSRP is agreed within RAN WGs to take into account the concerns raised in this document, and that RAN WGs continue studying the necessity of a measurement suitable for providing information about the uplink conditions from a UE perspective.
UE measurement: Reference signal received power (RSRP):
	Definition
	Reference signal received power (RSRP) is determined for a considered cell 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 and if available R1 according TS 36.211 [x] can be used.

If receiver diversity is in use by the UE, the reported value shall be equal to the combined received RS power of all used diversity branches.

	Applicable for
	LTE_DETACHED,

LTE_IDLE (RRC_IDLE) intra-frequency,

LTE_IDLE (RRC_IDLE) inter-frequency,

LTE_ACTIVE (RRC_CONNECTED) intra-frequency,

LTE_ACTIVE (RRC_CONNECTED) inter-frequency


Note: 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.
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