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1	Introduction
In the current UTRAN RRC specifications [1][3], idle mode, CELL_PCH or URA_PCH neighbour cell measurement threshold Sintrasearch is optionally configured by a network operator on per cell basis in SIB3 message. Sintrasearch specifies the threshold (in dB) below which intrafrequency neighbor cell measurements should be performed in UE before making a cell reselection decision.
Generally, the value of Sintraseach is used to set a suitable balance between mobility performance (for cell reselection) and the battery consumption of the device.  If Sintrasearch is not configured by the network within SIB3, the UE is required to always perform intrafrequency meaasurements.  It has been identified that in many commercial UTRAN network deployments, the threshold is not sent and the resulting increase in measurement effort may not then provide an optimal balance between mobility performance and battery consumption in the UE.  This may impact the overall user experience.
When the Sintrasearch value is not present in system information, the currently-mandated UE behavior could be suboptimal and there may be potential for some UE battery performance improvement without loss of mobility (cell reselection) performance. One possible solution is proposed in this paper.
2	Discussion
According to 25.304, the Sintrasearch value is a relative value added to the absolute Qqualmin value to define intrafrequency cell measurement threshold in UE. According to [1], neighbour cell measurements rules are defined as follows:
• If Squal > Sintrasearch, UE may choose to not perform intra-frequency measurements
• If Squal <= Sintrasearch, perform intra-frequency measurements
• If Sintrasearch, is not sent for serving cell, perform intrafrequency measurements

Where:
• Squal [dB] = Qqualmeas – Qqualmin
• Qqualmeas – Measured cell quality value. The quality of the received signal expressed
    in CPICH (Common Pilot Channel) Ec/No [dB], see [2] for detailed definition
• Qqualmin – Minimum required quality level in the cell [dB]
The measurement threshold Sintrasearch setting is a balance between serving cell received quality level and UE battery consumption due to neighbour cell measurements ( power / quality ):
· If set too high, the UE starts measuring neighbour cells a long time before cell reselection to a better quality cell (noting also that the UE may also be required to measure neighbour cells to which it never performs reselection)
· If set too low, there could be delay in reselecting to a neighbour cell and an increased likelihood of the UE then being unreachable for paging (UE going out of service)

The increase in UE power consumption when below the threshold is caused by additional receiver activity and the need to perform RF measurements. Limiting this activity is especially important in idle mode, CELL_PCH or URA_PCH as the average extra current to perform intrafrequency measurements is a significant percentage of the total current in such states.
Figure 1 presents a distribution of observed Sintrasearch values collected from SIB3 messages in real-world UTRAN deploments. It can be observed that in more than 40% of analysed cells, Sintrasearch is not sent (the value is undefined).

Figure 1 - Distribution of Sintrasearch values in UMTS networks worldwide

There could be two reasons why the value of Sintrasearch is not sent in a network:
a)  The mobile operator deliberately decides to omit the value in order to require the UE to measure all the time
b)  The mobile operator has no preferred value

The current SIB3 signalling options already allow the network to fully control the Sintrasearch threshold setting.  This includes the case wherein the operator wishes to require the UE to measure intra-frequency neighbours all (or nearly all) of the time, and this may be accomplished by setting Sintrasearch to its highest value.
Given that this possibility of full control already exists, and in conjunction with the fact that very commonly, the mobile operators’ approach is to not configure the Sintrasearch value, it would be desirable to avoid the requirement for the UE to always perform intra-frequency measurement when Sintrasearch is omitted.
Instead, alternatives could be considered for cases when Sintrasearch is undefined.  These could include:
A. Use of a (lower) default value for Sintrasearch
B. Specification of alternative UE behaviours in 25.304 to set a suitable Sintrasearch value
C. Allowance of the UE to determine a suitable value for Sintrasearch based on internal mechanisms

These alternatives are intended to allow the UE to improve battery performance without sacrificing mobility experience and impacting user experience. It should be noted that it is not proposed to change the intrafrequency measurement rule for the cases when Sintrasearch is configured by the network and sent to the UE.
Depending on the number of intrafrequency neighbours, we estimate that for a 1.28s DRX cycle, the UE could save between 10 - 30% of idle mode battery power consumption by not performing unnecessary neighbor cell measurements.

3	Conclusion
Based on the discussion of section 2, the following proposals are made:
Proposal 1:  The requirement for the UE to always perform intra-frequency measurements when Sintrasearch is undefined should be removed from Release 11.
[bookmark: _GoBack]Proposal 2: RAN2 should discuss alternatives for setting an appropriate Sintrasearch value if it is not sent from the network, in Release 11. 
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