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1 Introduction

This document discusses the configuration, control, measurement filtering and reporting mechanism of various downlink intra-frequency measurements to support UE mobility within the same frequency layer in E-UTRAN. 
2 Intra-frequency Measurements 
By intra-frequency measurements we mean the measurements done by the UE on the serving cell and neighbour cells belonging to the same carrier frequency as the serving cell. RAN1 has agreed to downlink reference signal structure in TR 25.814, section 7.1.1.2 [1]. One of the purposes of the downlink reference signals would be to carry out downlink channel quality measurements, which in turn can be used for intra-frequency mobility procedures such as cell reselection and handovers. RAN1 will eventually specify these measurements. The scope of this contribution is to decide on the general principles governing the intra-frequency measurement reporting. Therefore, in this paper we provide a brief over view of the possible intra-frequency measurements needed in E-UTRAN for mobility. The possible measurements are: 

· Reference symbol Received power (RSRP)
· Reference symbol Received quality (RSRQ)

· Carrier RSSI 
RSRP and RSRQ, which are measured on the reference symbols. RSRP is the received power measured of the reference symbols over the entire UE reception bandwidth. 
RSRQ is the ratio of the received power measured of the reference symbols over the entire UE reception bandwidth to the total received interference.  
Carrier RSSI is the total received power measured over the entire UE reception bandwidth. 
RSRP, RSRQ and carrier RSSI are thus analogous to CPICH RSCP, CPICH Ec/Io and UTRA carrier RSSI, respectively used in WCDMA. 
3 Measurement Model
3.1 Measurement Filtering Aspects
In WCDMA intra-frequency measurements are governed by both physical layer and programmable layer-3 filtering mechanism as specified in TS 25.302 [2]. The physical layer (L1) filtering is UE implementation dependent and has fixed filtering period. In order to ensure that UEs from different vendors are consistent in terms of measurement filtering properties, layer-3 filtering was specified in WCDMA, whose filtering co-efficient is controlled by the network. Another intention with layer-3 filtering was to be able to use different averaging interval for different measurement quantities. For the same reasons, we believe a measurement model similar to WCDMA is also needed in E-UTRAN. The physical layer or baseline measurement interval for each E-UTRA intra-frequency measurement shall be specified in RAN4. 
The layer-3 measurement aspects include type of filtering, filtering parameters as well as protocol used to signal filtering parameters to UE and protocol used by the UE to report measurements. All these issues fall within the scope of RAN2. We propose that E-UTRAN supports the following aspects related to the intra-frequency measurements:
· Logarithmic filter, same as specified in WCDMA [3], performs network controlled filtering (i.e. layer-3 filtering) of all E-UTRA intra-frequency measurements.
· The desired intra-frequency measurement(s) and filtering co-efficient are indicated to the UE on RRC protocol. 
3.2 Measurement Principle

By measurement principle we mean whether the measurement is gap-assisted or non-gap assisted. All E-UTRA intra-frequency measurements carried out within the UE reception bandwidth should be non-gap assisted. On the other hand intra-frequency measurements done outside the UE reception bandwidth (e.g. measurements done by 15 MHz UE outside its reception bandwidth and operating in 20 MHz cell bandwidth) shall be gap-assisted. In this case, we propose that the network indicates the UL/DL idle gap occurrences to the UE in a semi-dynamic manner [5].    
3.3 Neighbour Cells for Measurement
The network could provide a neighbour list to the UE for intra-frequency measurements. The UE should also be able to detect intra-frequency cells, which are not explicitly indicated by the network and report the corresponding measurements in case reporting criteria are fulfilled. The actual mechanism used to provide neighbour information is not within the scope of this particular contribution.
4 Measurement Reporting Methods
Following measurement reporting methods are used to report intra-frequency measurement in WCDMA [3]: 

· Event triggered reporting

· Periodic reporting (infinite or limited time)
· Event triggered periodical reporting (infinite or limited time as long as event criteria are fulfilled)
Periodic reporting is more suitable in gradually varying propagation conditions whereas event triggered reporting account for relatively fast and unpredictable propagation conditions. In order to be able to support wide range of propagation scenarios, we believe all the above mentioned reporting mechanisms should be specified in E-UTRAN. The network should be able to configure various aspects related to the event such as reporting criteria, time to trigger etc. 
Regarding the third method, the UE should be able to configure UE, whereby after fulfilling a certain criteria the UE reports either periodic or event. For instance when a particular measurement exceeds a certain network specified threshold, the UE switches to periodic reporting after reporting the event, i.e. event triggered periodical reporting. 
5 Measurement Reporting Protocol
In order to prevent unnecessary overheads and ensure robust measurement reporting mechanism, RRC should be used for both configuration and reporting of measurements. Due to packet oriented mode in E-UTRAN, the radio resources are preferably dynamically allocated [4] for both event-triggered, periodic and event triggered periodical reporting methods. In the downlink, an RRC carrying all type of measurement control and configuration related information is mapped onto DL-SCH. Similarly in the uplink the UE will be scheduled by the network to send the measurement reports on UL-SCH. It is therefore proposed that UE sends both periodic and event triggered measurement reports using the normal scheduling procedure, which is also used for data transmission. The measurement configuration and UE reporting procedure is illustrated in figure 1. 
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Figure 1: Measurement configuration and reporting
In order to optimize the reporting delay, the network could periodically send scheduling grants in case no valid grants are available. 
6 Summary

This document addresses the E-UTRA intra-frequency measurement configuration, control, filtering and reporting aspects in E-UTRA. In order to ensure good mobility within the same frequency layer, we believe the E-UTRA intra-frequency measurement mechanism should inherit traits similar to those used in WCDMA. This means higher layer filtering, event triggered reporting, periodic reporting, event triggered periodical reporting, measurement reporting on RRC etc., should be used in E-UTRAN. We have also suggested that the normal scheduling procedure, which is used for data transmission, should also be used for all types of measurement reporting methods: event-triggered, periodic and event triggered periodical reporting. 

The definition of each measurement shall be specified by RAN1. The physical layer measurement period and measurement accuracy for each measurement shall be specified by RAN4. All other aspects of the measurements shall be specified by RAN2. 
7 Proposal
A text proposal for RAN2 TS is provided in section 8 below.
8 Text Proposal for RAN2 Technical Specifications 36.300
This section provides text proposal for RAN2 TS 36.300 [6]. A new section (10.1.3.3) is added to the TS.  
10.1.3.3
E-UTRA Intra frequency measurement configuration and control 
The model of the physical layer measurements shall be based on section 9.1 in TS 25.302.
· For downlink E-UTRA intra-frequency measurements both physical layer and layer-3 filtering shall be used. 
· The physical layer filtering shall be UE implementation dependent and shall have fixed filtering period, which will be specified by RAN4.
· The layer-3 filtering is programmable whose filtering parameters shall be controlled by the network and the programmable parameters shall be signalled to UE on RRC.
· The UE shall support both event-triggered and periodic measurement reporting mechanisms to report E-UTRA intra-frequency measurements.  
· The network shall configure and control the E-UTRA intra-frequency measurements via RRC signalling. 
· The UE shall report event-triggered, periodic and event triggered periodical E-UTRA intra-frequency measurement reports via RRC signalling using the normal scheduling procedure.
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