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1 Introduction

In response to RAN plenary decision [1], a separate TR to cover measurement requirements and the measurements, supporting mobility aspects in E-UTRAN was created by RAN4 in their last meeting in Riga [2]. A brief overview of the physical layer measurements was provided in the last RAN1 meeting [3]. This paper gives more detailed descriptions of possible UE measurements. The agreement on measurements related to RAN1 can be captured in TR ‎[2]. 

2 Objectives of Measurements in LTE

Measurements play a key role in ensuring appropriate execution of RRM functions (the term ‘RRM’ is here used in a broad sense, see next sections for more precise definition of functions to support). Since E-UTRAN will support several single- and multi-cell RRM functions, there will be a set of measurements, in which different measurements serve different purposes. In general the measurements should provide a good estimate of cell coverage, short term and long term channel quality, cell load, service quality, time alignment during handovers, load on the transport network etc. In addition measurements should provide good mobility support not only within E-UTRAN system but also between E-UTRAN and other access technologies including WCDMA and GERAN. Another set of measurements are needed to support positioning services.

3 UE Measurements
All UE measurements are standardized. UE measurements are needed to serve the following purposes:
· Intra-LTE handovers

· Inter-RAT handovers (to WCDMA and GERAN)
· Power control

· Scheduling and link adaptation

· Positioning services
· Inter cell interference coordination

· Operation and maintenance 
The UE inter-RAT measurements related to WCDMA and GERAN are specified in TS 25.215 [4] and TS 25.225 [5]. The UE measurements related to positioning are not discussed in this document since that depends upon the exact positioning method used in E-UTRAN. Based on this, a set of UE measurements that could be used also for LTE is described below (mainly based on 25.215 (FDD) so far). 

RSRP (Reference Symbol Received Power): The received power measured on the downlink reference symbols within the UE reception bandwidth. 

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

RSSI (Reference Signal Strength Indicator): 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. 

RSTD (Reference symbol time difference): 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.
Table 1 provides some more details on these measurements. 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 measurement discussions. It should further be verified that these measurements are applicable for both FDD and TDD. For TDD, e.g. interference measurements on slot basis are also needed.
Table 1: Summary of UE measurements (preliminary)
	Measurement

Type
	Purpose
	L1 measurement interval
	Protocol

To report:

RRC/MAC
	Higher layer filtering:

Yes/No
	Analogy with WCDMA

	RSRP
	HO, cell reselection
	~100ms
	RRC
	Y
	CPICH RSCP

	RSRQ
	HO, cell reselection
	~100ms
	RRC
	Y
	CPICH Ec/Io

	Carrier RSSI
	IF HO
	~100ms
	RRC
	Y
	UTRA RSSI

	UE relative Tx power
	UL scheduling, trigger HO, power ctrl
	1 TTI (1 ms)
	RRC
	Y
	UE Tx power/

UPH

	RSTD
	Time alignment at Handover
	~100ms
	RRC
	N/A
	SFN-SFN

type 1/2

	CQI
	Scheduling, DL power control, link adaptation
	1 TTI (1 ms)
	MAC
	N
	CQI


4 Summary

Measurements are vital for efficient E-UTRA operation. This contribution provides a first discussion on this topic. It is proposed to further discuss measurements in RAN1 and over the e-mail reflector.  
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