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1 Introduction
A new WI was approved at RAN#37 [1] to enhance UE DRX for FDD Release 8, including for a UE in CELL_DCH state. One of the issues to be addressed is the intra-frequency measurement performance requirements for a UE when DRX is active. This paper expresses some views, comments and concerns regarding the ongoing discussion on this topic in RAN4.
2 CPC DRX Rel. 7 Measurement Requirements
 A CR was approved [2] for Release 7 which essentially defines the CPC DRX intra-frequency measurement requirements in a manner similar to those defined for a UE in Compressed Mode (CM). Thus, the basic cell identification time requirement (300 ms when downlink DRX is active) is scaled up by the inverse of the CPC DRX activity factor – as much as a factor of 20. In addition the basic number of cells that need to be reported every 200 ms (eight) is scaled down by the CPC DRX activity factor. This loosening of the measurement requirements enables the UE to avoid unnecessarily waking up during the DRX OFF periods, which translates to battery life savings.
Questions were raised in [3] regarding this Release 7 approach. The main concern expressed was that the significant loosening of the measurement reporting requirements might cause degradation in UE mobility performance. This is much less a concern in CM since the activity factors are much higher.
The alternative suggested in [3] was to make intra-frequency measurement requirements dependent on UE reception conditions – as is already done for Idle State during DRX. In this case, the network can provide the UE with an Sintra parameter (or more than one such parameter) in terms of Ec/Io or RSCP threshold, and the UE can adjust its measurement reporting based on this. 

It was further suggested that the network also transmit a scale factor(s) (appropriate to the current DRX cycle) that would be used to adjust the measurement reporting if the Sintra condition(s) was met. In other words, it could be used to scale up (lengthen) the new cell identification time requirements and scale down the number of cells required to be reported within 200 ms. This would provide the network with the flexibility needed to ensure the proper tradeoff between mobility performance and battery life savings.
3 Recent Proposal for Release 8
At RAN4 #44bis a proposal was suggested for Release 8 enhanced DRX [4] that includes the following points:
1. New Cell Identification Time Requirements: It was suggested that this not vary with the specific DRX cycle, but rather be fixed in the area of 3 seconds when DRX is active. (Although it would still be scaled according to CM gaps.) The justification for this number was based on statistical data presented from operational networks which showed that adding new cells to the Active Set usually takes a very long time from the time the new cell is reported to the network, and thus the increased cell identification time would not have a significant effect.
2. Identified Cell Reporting: It was suggested that using the non-DRX requirements – up to 8 cells reported every 200 ms – might be a good way forward. The reasons for not loosening the requirements in this case are (1) the importance of being able to respond to sudden changes in power of previously identified cells, and (2) the relatively small effect these measurements have on battery life as compared to new cell identification. 
3. Sintra : It was suggested that further study is needed to determine the benefits of basing intra-frequency mobility requirements on the UE reception conditions via a network transmitted DRX-Sintra threshold. 

We agree that measuring 8 cells every 200 ms during DRX is an acceptable way forward, since we concur that this is not an area for optimization that will have a significant impact on power consumption. 

We also agree that it would be worthwhile to investigate the use of a DRX-Sintra parameter to adjust measurement requirements based on UE reception conditions. Using DRX-Sintra, a UE in strong link reception conditions could utilize a larger new cell identification time, thus enabling larger battery-life savings when in DRX. It may even be desirable to transmit more than one DRX-Sintra threshold to enable better adaptation of the measurement requirements.
We further note that the importance of adjusting measurement reporting according to UE reception conditions can be seen from [5] of this week’s RAN4 meeting. This document presents UMTS field trial results which show the importance of adjusting mobility control parameters to the UE’s speed in DCH and Idle. This means that careful tuning of measurement parameters can significantly improve mobility.
We do not agree that the DRX new cell identification requirements should be fixed and not controlled by the network. It is important to provide flexibility to the network to ensure that the appropriate tradeoff between mobility and power savings is implemented. Setting a fixed value for the requirements, particularly at this point before actual performance with (Non-Idle State) DRX in operational HSPA networks can be fully evaluated, is risky; a wrong choice will either compromise power savings or mobility. Furthermore, the requirement needs may vary between networks depending on different network topologies and configurations.
We note that the network flexibility that we suggest does not have to come in the form of a scalability or activity factor; it would be equally fine for the network to transmit the actual new cell identification time requirement (per DRX-Sintra threshold). 
Field Measurement Results:
We were uncertain how to fully interpret the field test results presented in [4] since the statistics were collected over all UEs without reference to their Active Set conditions. It was shown there that in most cases it took a very long time for a newly identified cell to be added to the Active Set. However, in 10% of the cases the new cell was added within approximately 5 seconds; perhaps in these cases an additional 3 seconds would be problematic? In other words, it would be easier to draw conclusions if the statistics were collected over only UEs with some need for finding new cells, e.g., cell edge UEs (weak Active Set) or UEs with a serving cell change within a certain window of time. How can one be certain based on the data that using a fixed 3 second new cell detection time (independent of reception conditions) won’t affect, for example, dropped call rate?
We also raise the question about how safe it is to extrapolate from the Rel. 99 network data presented to an HSPA network which does not use soft-handoff. Perhaps the impact of longer new cell detection times might be greater for the HSPA network where there is no DL macro-diversity?
4 Conclusion
We have expressed some views, comments and concerns regarding the ongoing discussion in RAN4 over the Release 8 DRX measurement requirements. We believe that the new cell detection time requirements should be dependent on UE reception conditions through network signalled thresholds, similar to the Idle State DRX requirements. We further believe that the value for the DRX detection time requirement should not be fixed, but rather controlled by the network. This provides the network key flexibility in ensuring the proper tradeoff between UE mobility performance and UE battery life savings. 
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