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1 Introduction

In the current RAN2 specifications, it is possible for a UE to perform an autonomous reselection to a CSG in idle mode. During RAN2#80, it was agreed to extend this functionality by allowing a UE to perform autonomous reselection in CELL_FACH, when 2nd DRX is active.
A requirement should be set by RAN4 relating to autonomous CSG reselection. Furthermore, for some DRX configurations performing measurements relating to autonomous CSG reselection has the potential to impact existing reselection related measurements. The impacts should be understood and mechanisms to minimize their impact on UE mobility behavior considered.
2 Existing measurements in CELL_FACH
When CELL_FACH is operating with DRX, the UE is expected to make inter-frequency measurements during the RX off time; i.e. the time during which the receiver does not need to be tuned to the carrier of the serving cell. The measurement requirement is derived by allocating the total receiver time needed for acquiring enough samples needed to reach the measurement accuracy between the time instances at which the receiver is available for making inter frequency or inter-RAT measurements as shown in figure 1
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It may be the case that the RX off time is much longer than the RX ON time. In this case, the measurement is derived assuming that the UE uses a period of time during the RX off time that is no greater in duration than the RX ON time. In this way, inter-frequency requirements do not compromise the battery saving gains from DRX.
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Inter-frequency measurements may be assigned a so-called priority level. “Lower priority” measurements are generally ones made on carriers that are provided for coverage. “Higher priority” measurements are measurements on carriers that are provided for capacity (e.g. hotspots). The behavior of the UE depends on the quality of reception from the camped cell. If the quality is below a threshold, then the UE is close to the edge of the cell and it is necessary to make coverage related measurements. It is also possible that the UE could be close to a hotspot. To look for this case, the UE is required to make measurements on all carriers using requirements derived using the principles above. If the quality of the serving cell is good (i.e. above the threshold), then the UE is not near to the edge of the camped cell and it is not necessary to make mobility measurements. The UE is then only required to make higher priority measurements. Furthermore, the requirements on higher priority measurements are relaxed such that the UE only needs to make such measurements once per minute.
If measurement priorities are not configured, requirements are defined by allocating measurements to OFF times on the basis as described above.

3 Autonomous CSG selection requirement
If the UE detects that it is in proximity to a CSG, then it needs to make measurements to determine whether it can reselect to the CSG and then to do so. If the CSG is not on any of the configured inter-frequency and inter-RAT carrier frequencies, then additional time will be required for the CSG measurements in preparation for the reselection.
The RX on time for the 2nd DRX cycle can be configured as 10msec or 20msec. The DRX cycle length is configurable to be 40msec up to 5120msec. If the DRX cycle length would be configured to it’s minimum value of 40msec and the RX on time to 20msec, and the serving cell quality such that the UE needs to make continuous lower and higher priority measurements, then all of the DRX time would be used for the existing inter-frequency and inter-RAT measurement requirements, and no time would be available for CSG measurements. 
However, the combination of 20msec ON time and 40msec DRX length is unlikely to be a useful configuration for the 2nd DRX cycle. So in setting requirements for autonomous CSG selection, this configuration could be excluded. Furthermore, to reduce the risk of having insufficient time for CSG reselection, we propose that autonomous CSG reselection requirements should only be applied for DRX cycle lengths of >80msec, since these are the lengths of practical interest for this application.

Proposal 1: Requirements for autonomous CSG selection should only be applied when the 2nd DRX cycle length is >80msec

Assuming that the DRX OFF time is much longer than the time in which the UE must receive HS-PDSCH (i.e. ON time), then there are two possibilities for how to integrate CSG measurements. The first possibility is that requirements are derived such that the total amount of DRX time in which the UE needs to tune to all other carriers on which measurements should be made is not increased. In this case, the CSG measurements will impact on the existing measurement requirements. The second possibility is that it is assumed when setting requirements that autonomous CSG selection related measurements are performed at other times than mobility measurements. This necessitates some more modem on time for the UE when it detects that it is in proximity to a CSG and needs to make CSG measurements, but not at other times, whilst keeping the mobility behavior and parameters as they are. In order to avoid the need for re-optimisation of reselection parameters and uncertainty in UE behavior due to different reselection behaviours depending on whether the UE believes it is proximity to a CSG or not, we propose the second option; i.e. CSG measurements if on a different carrier to other measurements are assumed to be made in additional DRX time when setting requirements such that existing measurement requirements are not impacted
Proposal 2: CSG related interfrequency measurements should assumed to be made in additional DRX time to that required for reselection measurements, such that the requirement on reselection measurements remains unchanged

The requirement for autonomous reselection to CSG in the current specifications is 6 minutes. Given the restriction on applying the requirement to DRX cycles longer than 80msec as described above, even in the case of the UE continuously making mobility measurements in the worst case (where 80msec DRX and 20msec ON time is configured), 3 minutes of measurement time are available for meeting a 6 minute requirement. We propose that the requirement for CSG autonomous reselection is not linked to DRX cycle parameters (apart from the restriction in proposal 1), and is kept the same as for idle mode

Proposal 3: For DRX cycle lengths above 80msec, the requirement for autonomous reselection to CSG should be 60 seconds
4 Conclusion

Proposal 1: Requirements for autonomous CSG selection should only be applied when the 2nd DRX cycle length is >80msec

Proposal 2: CSG related interfrequency measurements should be made in additional DRX time to that required for reselection measurements, such that the requirement on reselection measurements remains unchanged

Proposal 3: For DRX cycle lengths above 80msec, the requirement for autonomous reselection to CSG should be 60 seconds
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