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1 Introduction

A Work Item on enhancements to CELL_FACH operation was started at RAN#53 and has been discussed during recent meetings. Increasing amounts of smartphone traffic that generates frequent, short data bursts motivates improvements to the CELL_FACH state, which is well suited to handling such traffic. It is expected that future traffic demands will lead to UEs remaining in the CELL_FACH state for longer durations of time than has been the case in the past.

The WI includes a variety of features, including one aimed at further improving UE battery life performance whilst in CELL_FACH. Several proposals are under discussion in RAN2, one of which is the introduction of a second, longer DRX cycle. RAN2#76 agreed that a longer DRX cycle should be introduced that at least re-uses the CELL_PCH DRX cycle length. The details of how the cycle should function and the lengths of the cycle are still under discussion in RAN2. 
In this paper, we discuss the impact of the introduction of a longer DRX cycle on the RAN4 measurement requirements.
2 Discussion

CELL_FACH measurement requirements are given in 25.133 as follows:
Intra cell identification period:
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Intra cell CPICH measurement period:
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Inter cell identification period:


[image: image3.wmf]ms

N

T

Ceil

FDD

Freq

scale

,

DRX_Cycle

DRX

FACH,

Inter 

inter

 

FDD

identify

basic

inter

 

identify,

T

T

T

T

×

×

×

ï

þ

ï

ý

ü

ï

î

ï

í

ì

=


Inter cell CPICH measurement period:
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The measurement periods are defined such that the intra-cell measurements can be achieved during the TX burst parts of the DTX cycle, and the inter-frequency measurement burden is similar to intra. If the DTX cycle length is increased, or if the length of the TX burst reduces, then the measurement periods will correspondingly increase. As pointed out in [1], directly applying the same principle in order to define the measurement periods for the longer DRX cycle would lead to long measurement times and poor mobility performance. For example, with a 5120msec DRX cycle and a burst duration of 20 msec, the intra-cell identification measurement period would increase to 76.8 seconds. 

When the UE does not have data to receive, then the battery life performance will be strongly influenced by receiver ON time required for making measurements. The current intracell measurement requirement definitions ensure that for intracell measurements, ON time is not longer than that strictly required by the DRX cycle. Making an intercell measurement requires the same amount of receiver ON time regardless of how fast the measurement is made. The frequency of measurements will impact the battery life.
When the UE is located within a cell such that Squal > Sintra-search and Squal>Sinter-search and there are no higher priority frequencies or HCS defined, then the UE will not need to make measurements for cell reselection evaluation. The battery life impact of the DRX cycle will in principle scale with the length of the cycle and the receiver ON time.

If higher priority frequencies or HCS is defined, then the UE should make measurements on higher priority frequencies. The frequency of these measurements is defined by Thigher_priority_search, which is 60*Nlayers. The UE battery life is impacted by Thigher_priority_search but not by the measurement duration, provided that the measurement requirement does not require the UE to switch on it’s receiver outside of the ON times for intrafrequency measurements (as is the case with the current measurement duration requirements). Some care should be taken, that with the longest DRX cycle the measurement period does not exceed Thigher_priority_search as, for example would be the case with a DRX cycle length of 5120msec and 10msec ON time if the current formulae would be applied.

If Squal is low enough, then intra and/or inter frequency measurements should be performed continuously. In this case, the frequency of the measurements and the battery life impact will be defined by the measurement duration. The measurement duration will also define the level of mobility performance. Long measurement durations, such as those that might be obtained if the current CELL_FACH measurement duration requirement calculation would be applied would cause poor mobility performance.

In idle mode and xx_PCH, the evaluation period is defined in tables 4.1 and 4.2 of 25.133 (TmeasureFDD, TevaluateTDD etc.), The longest measurement period is 5120msec, whilst the time in which an already identified cell should be evaluated for reselection is TevaluateFDD, which at it’s longest is 10.24sec. The reselection delay is based upon TevaluateFDD (or TDD or GSM, as appropriate).
Thus if the CELL_FACH measurement requirement would be longer than 10.24 sec, then mobility performance for identified cells in CELL_FACH would be worse than in the CELL_PCH. Such a situation would be undesirable, and so it makes sense to upper bound the CELL_FACH measurement time to be no worse than the longest time defined for CELL_PCH. In principle this could be achieved by means of relaxing the measurement accuracy, however then the mobility performance of CELL_FACH would again become different to e.g. CELL_PCH. Our proposal for defining CELL_FACH measurement performance is therefore as follows:
· Calculate the measurement duration requirement based on the DRX cycle length and ON time using the same method as currently

· If the measurement time is greater than 10.24 sec, then reduce the measurement duration requirement to 10.24 sec
The intra cell measurement thus becomes:
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The cell identification time can be longer than 10.24sec in CELL_PCH and idle. Setting a more relaxed requirement for identification in CELL_FACH would maximize UE battery life. However one of the purposes of being in CELL_FACH state is to be able to be scheduled with reasonable latency. Therefore we believe that relaxing the cell identification time would not be suitable for CELL_FACH and propose that the identification time be limited at 10.24 seconds in the same manner as the CPICH measurement time.
The above approach implies that UEs that are doing continuous measurements could need to switch on their receivers for longer than is absolutely necessary for covering transmission bursts when the longest DRX cycle lengths are configured, or with short Ton, when making measurements in poor C/I conditions. In other conditions, the full benefits of the longer CELL_FACH DRX cycle would be achieved. Furthermore, most of the measurement and identification duration requirements and UE battery life for the Release 10 DRX cycle configurations would remain unaffected, as the measurement duration requirements all fall below 10.24 sec.
3 Conclusion

If the current CELL_FACH measurement duration requirements are retained and simply scaled when the longer DRX cycle is introduced, then long measurement durations and poor mobility performance will arise. The inter and intra frequency measurement durations (for both CPICH measurement and identification) could be upper limited to the maximum value stated in 25.133 table 4.1 of 10.24 sec, which would give a comparable reselection time for already identified cells to CELL_PCH, and a reasonable compromise between mobility performance and battery life for identification. 
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