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1
Introduction
A number of contributions have been made regarding new cell identification time for UEs in receive non-Idle DRX [1-5]. The goal is to define an approach that enables the UE to increase the time required to identify a new cell when a UE is in non-Idle DRX. This would enable the UE to reduce cell search and thus remain in DRX longer and extend battery life.
In this contribution we provide further comments on the proposal made in [1,4] and address an issue raised in [5].

2
Discussion
There was general agreement in [2,4] to maintain the current non-DRX requirement on reporting identified cells for the UE in non-Idle state DRX, i.e., to measure up to 8 identified cells every 200 ms. In addition, the serving cell will probably be measured every DRX cycle as well; thus, it can be evaluated at least every min(200 ms, DRX cycle), with Release 7 maximum DRX cycle set to 40 ms. 
The harder issue is to define the time required for detecting a new cell for the UE in non-Idle DRX. In [2] it was suggested to set this time at 3 seconds. According to [5] a value of 1.5 seconds would be more appropriate. Of the two values, our preference is to adopt the more conservative 1.5 seconds. However, as stated in [4] we favor having the network signal this value due to the flexibility it provides for optimizing the tradeoff between mobility performance and battery life savings. 

Both the 1.5 and 3 second values enable savings in battery life, but with limitations. For example, since a value of 300ms is valid for continuous reception, a value of 1.5 seconds could require reception up to 20% of the time, depending on UE implementation.
To partly overcome this issue, a proposal is being considered for Release 8 to vary the cell identification time requirements according to a DRX-Sintra threshold [1,4]. In this case, the UE would be able to search less frequently only if the quality of the serving cell link is above this threshold. Note that the evaluation of the serving cell quality can be performed every time this serving cell is measured, which can be no more than min(200ms, DRX cycle).
A concern raised regarding this approach is its performance in the presence of extremely fast deterioration in serving cell link quality. In this case a UE with good link quality may reduce its new cell search frequency, only to quickly find itself in danger of the link being dropped. 

One alternative suggested in [5] to deal with quick link deterioration was to introduce a timer which would prevent too much time from elapsing between new cell searches no matter how good the serving cell link quality. 
We do not see the use of a timer as proper for handling the quick link deterioration scenario. Assume this timer is set at the minimum value of 1.5 seconds (it does not make sense to set it any lower than the new cell identification time). In this case, if the serving cell starts to deteriorate just after the last timer based measurement was performed, then the timer based measurements will not help solve the fast deterioration problem.
We believe a better approach is to use the suggested DRX-Sintra threshold appropriately.

One example on how this can be done is as follows. Set the following parameters:

· DRX-Sintra threshold : -12 dB.

· Basic identification time when serving cell Pilot Ec/Io > DRX-Sintra: 1.5 seconds.
· Basic identification time when serving cell Pilot Ec/Io < DRX-Sintra: 300 ms.

Thus, as soon as the deteriorating conditions are identified (through measurements of the serving cell), the target new cell identification time is changed. This will give a system with performance that will ensure good mobility, while allowing power savings in good conditions. 
Furthermore, more than one threshold can be used to further improve battery savings; for example:

· DRX-Sintra threshold 1: -8 dB.

· DRX-Sintra threshold 2: -12 dB.

· Basic identification time when serving cell Pilot Ec/Io > DRX-Sintra1: Infinity (do not measure at all).
· Basic identification time when serving cell (Pilot Ec/Io < DRX-Sintra1) and (Pilot Ec/Io > DRX-Sintra2): 1.5 seconds.

· Basic identification time when serving cell Pilot Ec/Io < DRX-Sintra2: 300 ms.

By using multiple thresholds, we can maximize the UE ability to save battery life when link quality permits, while at the same time ensure that UE mobility performance is not harmed, even in the presence of quick changes in UE serving cell link quality.

An open issue regarding the threshold approach is whether the thresholds (and the corresponding basic identification times) should be fixed as part of the performance requirements or signaled by the base station. As discussed in [4] we believe it is important to maintain the flexibility that signaling the thresholds provides. 
· The actual performance with (non-Idle state) DRX in operational HSPA networks cannot yet be evaluated
· The optimal cell identification parameters may vary according to network and geographical topology. 

· The testing of new cell identification in the standard only covers a limited sample of the kinds of challenging real scenarios that the UE can encounter, and which can lead to mobility performance that may be very implementation dependent.

Thus fixing the threshold values at this point is risky. Thresholds that are too high will reduce the UE ability to save battery life, while thresholds that are too low can cause degradation in network mobility performance. Similarly, it would be beneficial to signal basic identification times corresponding to each threshold. 
3
Conclusion

We have presented further comments on the proposal to utilize a threshold-based approach for setting new cell identification time requirements for a Release 8 UE in non-Idle state DRX. We have also addressed the scenario of a fast deteriorating serving cell link that was raised in [5] and shown that this can be handled gracefully by the threshold based approach. Furthermore in order to better optimize the tradeoff between battery life savings and mobility performance we suggest:
· To utilize more than one DRX-Sintra threshold
· To have the network signal the threshold values as well as the corresponding basic identify times
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