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1 Introduction

It was decided in RAN plenary that a separate TR will be created to cover the measurement requirements to support mobility aspects in E-UTRAN [1]. High-level requirements on the measurement are described in a separate RAN4 contribution [2]. In this paper we provide a brief overview of some measurements that would be needed in E-UTRAN in order to fulfill the requirements measurement outlined in [2]. 
2 Node B Measurements
In E-UTRAN certain types of measurements shall be performed internally in the Node B and will not be exchanged between the Node Bs. These measurements need not be specified rather as they will be implementation dependent. On the other hand measurements, which are to be exchanged between the Node Bs over the X2 interface needs to be standardized. The possible measurements should serve the following procedures:

· Intra-LTE Handovers
· Inter-RAT handovers (handovers to WCDMA and GERAN)

· Inter-cell interference coordination

However, RAN3 has not yet fully concluded on the procedures of the above RRM functions. Therefore, measurements for Node B that needs standardization effort can be revisited later. 
3 UE Measurements
All UE measurements are standardized. UE measurements are required to support: 

1) Intra-E-UTRA handover

2) Inter-system handover to GSM and WCDMA

3) Scheduling, link adaptation, and power control 

4) Other Radio Resource Management (RRM), e.g. inter-cell interference control (if not supported by above measurements)

One strategy to define such measurements is to redefine the measurements in 25.215 (FDD) [3] and 25.225 (TDD) ‎[4] for E-UTRAN. To limit the complexity of the UE, Node B, and the standardized protocols, the number of measurements should however be kept to a minimum.
An initial list of possible UE measurements is provided in Appendix A. The UE measurements for inter-RAT measurements shall be the same as currently specified in TS 25.215 [3] (these are not included in Appendix A).
4 Summary

In this contribution we have briefly discussed various aspects of the E-UTRAN measurements. Required UE measurement categories as well as a list of potential UE measurements are provided in this document. We have also indicated the various aspects of these measurements that need to be addressed in different working groups. Those Node B measurements, which will be transmitted across X2 interface for inter-Node B RRM needs to be standardized. Node B measurements and their requirements should be discussed as soon as the relevant working groups finalize the relevant RRM procedures (e.g. handovers). 
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Appendix A – Possible UE Measurements 

Below is a list of possible UE measurements.
Reference Symbol Received Power: RSRP
The received power measured on the downlink reference symbols within the UE reception bandwidth. 

Reference Symbol Received Quality: RSRQ
The received quality measured on the downlink reference symbols within the UE reception bandwidth. 

Reference Signal Strength Indicator: RSSI
The total received power measured within the UE reception bandwidth. 
UE Relative Transmitted Power
The ratio of the maximum UE transmitted power to the UE transmitted power. 

Reference symbol time difference: RSTD
The time difference between serving and target cell reference symbols [or between any other common channel e.g. BCH].

Channel Quality Indicator: CQI
Channel quality indicator per resource block or per group of resource blocks. 

Note: This measured is not required for mobility rather than for scheduling, link adaptation and possibly for downlink power control.

Summary of UE Measurements 

Table 1 below provides an overall picture of the proposed UE measurements described above. The table also provides the corresponding measurements, which serve similar purpose in UTRAN.  The L1 measurement interval and accuracy requirements are to be primarily covered by RAN4. Other aspects such as higher layer filtering and reporting protocol aspects should be discussed in all working groups involved in RRM measurement discussion.  It should further be verified that these measurements are applicable for both FDD and TDD.

Table 1: Summary of UE measurements

	Measurement

Type
	Purpose
	L1 measurement interval
	Protocol

To report:

RRC/MAC
	Higher layer filtering:

Yes/No
	Accuracy

(absolute/

relative)
	Analogy with WCDMA

	RSRP
	HO, cell reselection
	TBD
	TBD
	TBD
	TBD
	CPICH RSCP

	RSRQ
	HO, cell reselection
	TBD
	TBD
	TBD
	TBD
	CPICH Ec/Io

	Carrier RSSI
	IF HO
	TBD
	TBD
	TBD
	TBD
	UTRA RSSI

	UE relative Tx power
	UL scheduling, trigger HO
	TBD
	TBD
	TBD
	TBD
	UE Tx power/

UPH

	RSTD
	Time alignment at Handover
	TBD
	TBD
	TBD
	TBD
	SFN-SFN 

type 1/2

	CQI
	Scheduling, DL power control, link adaptation
	TBD
	TBD
	TBD
	TBD
	CQI








