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1 Introduction

It was decided in RAN plenary that a separate TR will be created to cover measurement requirements to support mobility and other RRM functions in E-UTRAN [1]. 

In this contribution we have outlined some basic principles and requirements that should be taken into account when specifying new RRM related measurements.  

2 General Principles

This section provides high level overview of some fundamental principles related to measurement requirements. 
2.1 Reusing Measurements

In order to reduce the number of measurements one aim should be to reuse the same measurements as much as possible for different RRC activity states: RRC_IDLE and RRC_CONNECTED, DRX/DTX under RRC_CONNECTED. This approach is also adapted in WCDMA where for instance CPICH RSCP and CPICH Ec/No are used for cell reselection in idle mode and for handovers in connected mode [2].
2.2 Coverage Indication
A measurement that could depict the cell coverage is needed for good UE mobility support both in RRC_IDLE and RRC_CONNECTED modes. The downlink path loss related measurement could be a good indication of the downlink cell coverage. However, the downlink coverage indication may not always provide good estimate of the uplink coverage due to different antenna configurations in the uplink and downlink. Therefore a separate measurement is needed for uplink coverage indication. One such example is the UE transmitted power.
2.3 Downlink Channel Quality
Downlink channel quality indication is needed for several reasons: scheduling, link adaptation, power control, load sharing, mobility etc. These functions are executed at different time scales. For instance the time scale of mobility and load sharing is significantly coarser than that of scheduling. Therefore different measurements are needed to serve these purposes. It should be noted that good mobility support requires indication of both coverage and channel quality depicting cell load situation. 
2.4 Downlink Service Quality
It is important that network is able to maintain the desired service quality. A measurement is needed that could provide long measured term quality level to the network. An example is that of BLER measurement. The network can use this measurement to carry out long term congestion control and thereby optimize radio transmission resources. 
2.5 Mobility between E-UTRAN and IRAT
This type of mobility is characterized by cell reselection and handovers between E-UTRAN and WCDMA and between E-UTRAN and GERAN. In order to realize this mobility scenario, E-UTRA UE should be able to do mobility related measurement on the target access technology: WCDMA and GERAN. These measurements are also already defined in TS 25.215 [3].
2.6 Neighbour cell List Requirements

In WCDMA the neighbour cell lists are provided to the UE by the network in different RRC states (Idle and connected). It has not yet been decided how the neighbour cell list information will be conveyed in E-UTRAN. Nevertheless, some mechanism will be specified whereby the UE shall be able to perform measurements on the desired cells that are required for mobility and load sharing reasons. From performance aspect point of view the neighbour lists, if provided by the network, should be reasonable in size as this has an impact on UE memory requirements and also on the measurement reporting delay.
2.7 Time Difference and Delay Indication
The correct setting of transmission time of a new radio link established in a target cell during the handover is important for fast synchronization. Therefore, measurement is needed that could assist the network to do time alignment during handovers. Such a measurement could provide the relative time difference between the reception of the known reference signals from serving and target cells. 
2.8 Absolute versus Relative Accuracy

Measurement accuracy requirements are important for appropriate mobility related decisions in the network. Finer accuracy requires less margin and therefore more efficient use of cell resources. However, measurement complexity should also be taken into account when defining accuracy requirements. On the one hand mobility decisions are widely based on relative measurements and on the other hand relative accuracy is finer than the absolute accuracy. We therefore prefer to have measurements which are inherently relative in nature. Secondly, we believe the main emphasis should be on defining the relative accuracy requirements (also for absolute measurements). However, if necessary the absolute accuracy requirements should also be specified. 
2.9 Measurement Interval and Samples
Mobility related measurements are not expected to depict fast fading since long term effect is of particular interest for good mobility. Therefore, physical layer measurement interval in the order of x.100 ms should be used. However, much shorter time scale should be used (in the order of x.TTI) if the same measurement is also used for other purpose that require the tracking of fast fading (e.g. scheduling). Another important aspect is the minimum number of measurement samples within a physical layer measurement interval for a given measurement. RAN4 should also investigate how many samples are necessary to obtain reliable measurement results. 
2.10 Measurement Consistency
It is neither practical nor desirable to standardize every aspect of all the measurements. But on the other hand the measurement reports from different UEs or between Node Bs should be consistent to ensure good mobility performance. The measurement consistency can be achieved by using higher layer filtering parameters, which are programmable. We prefer not to standardize all aspects of mobility related measurements. Therefore, we believe higher layer filtering will be needed for most mobility related measurements. 
3 Proposal

We propose to capture section 2 of this contribution in the technical report on measurement requirements.
4 Summary

This contribution has outlined some general principles and requirements related to RRM measurements. We suggest that these high level requirements are further studied in detail and are eventually taken into consideration when specifying RRM measurements and corresponding performance requirements. 
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