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Introduction

In case of an operator having multiple frequency layers coverage in its network, there is a need to define RRM algorithms handling UEs between the different frequency layers. Examples of traffic handling policies could be load balancing algorithms between frequency layers, user segregation algorithms between frequency layers based on user services, etc. The different frequency layers may not have necessarily the same coverage, e.g. hot spot coverage mixed with uniform coverage.

In this type of scenario the operator needs to move UEs among the different frequencies depending on the UE requested service, radio coverage, etc.
This contribution focuses on the possibility to change the frequency at

· CELL_FACH to CELL_FACH transition or 

· idle to CELL_FACH transition or 

· CELL_FACH to CELL_DCH transition. 

For these transitions the current standard allows the change of frequency:

· without measurement reports. Blind transitions may lead to a very high number of failed attempts to change the frequency layer. 
or

· by first moving to CELL_DCH then start inter-frequency measurements (with Compressed Mode if required by the UE) followed by inter-frequency HHO. This leads to an increased number of UEs in CELL_DCH and increased usage of Compressed Mode. 
This contribution proposes for discussion to introduce inter-frequency measurement reporting in CELL_FACH.

Discussion
UE activity in CELL_FACH related to inter-frequency measurements:

As specified in 25.304, for cell reselection in CELL_FACH the UE will perform measurements on inter-frequency cells when Squal <= Sintersearch. If Sintersearch, is not sent for serving cell, it will perform inter-frequency measurements all the time. Therefore the UE activity depends on network configuration and radio conditions. Introducing measurement reporting may increase the UE activity if it requires inter-freq measurements when inter-frequency measurements are not triggered for cell reselection. 

Amount of time available to perform inter-frequency measurements 

The time available to the UE to do inter-frequency measurements in CELL_FACH (i.e. Measurement occasion configuration for cell reselection purposes) is similar to Compressed Mode idle periods in CELL_DCH. In 25.133, the measurement performance requirements are similar between CELL_DCH and CELL_FACH, e.g. number of cells reported by L1 in a given period.
Measurement objects 

The measurement objects for inter-frequency measurements are inter-frequency cells in CELL_INFO_LIST. The variable CELL_INFO_LIST is cleared after the cell re-selection and contains cells in SIB11/12 broadcasted in the selected cell.
RAN4 perspective

From a RAN4 perspective, inter-frequency measurements are already to be performed by the UE in CELL_FACH state for cell reselection purpose. For example, in 25.133, section 8.4.2.3 describes the inter-frequency measurement procedure in CELL_FACH. In 9.1.1.2 and 9.1.2.2 the requirement on UE CPICH measurement accuracy is defined for both CELL_DCH and CELL_FACH (i.e. the accuracy is the same for both states).
Proposal
Two possible solutions may be envisaged to introduce inter-frequency measurement reporting in CELL_FACH.
Proposal 1: 
This proposal consists in extending the Measured Results reporting on RACH but only in case of UL messages sent on DCCH.
Measured results may be then available in UTRAN:

· in the INITIAL or UPLINK DIRECT TRANSFER messages (typically at call setup)

· in the MEASUREMENT REPORT if another measurement (e.g. TVM) was setup. In this case the reporting criteria of the other measurement (e.g. periodical/event-triggered) will have an impact on the availability of the inter-frequency measurement results in UTRAN.

The reporting may be configured via System Information (e.g. SIB11/12) on a per cell basis as for existing intra-frequency measured results on RACH reporting.
Proposal 2:

This proposal consists in extending “normal” inter-frequency measurement reporting to CELL_FACH, i.e. extending the validity from CELL_DCH only (as in the current specification) to CELL_FACH as well.
Conclusion
In this contribution we proposed for discussion to introduce inter-frequency measurement reporting in CELL_FACH in order to allow optimized management of UEs in a network with multiple frequency layers.
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