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1 Introduction
There is an ongoing work item on Enhanced UE DRX for FDD ‎[1], with an objective to introduce support for an enhanced DRX method to CELL_DCH state in addition to the one provided in Release 7, with the side conditions tha the complexity and backward compatibility are considered and that the benefits outweigh the complexity impacts.
In ‎[2] it was proposed to introduce an additional, second UE DRX cycle beside the one in Release 7. This contribution discusses some concerns with this proposal.
2 Discussion
2.1 Gains

The UE DRX cycle in Rel-7 is up to 40 ms long. It has been proposed to allow the second UE DRX cycle to be up to 320 ms long. This is significantly longer than the max 50 ms transition time from inactive to active stated in the CPC work item objective. It can be questioned whether such long UE DRX cycles can give the user the desired continuous connectivity experience that is the reason to keep the user in CELL_DCH in the first place and whether it is likely that such long UE DRX cycles will ever be useful in CELL_DCH.
The introduction of UE DRX in CELL_FACH ‎[1] and EUL in CELL_FACH ‎[3] should reduce the need for further optimizations of UE DRX in CELL_DCH for low-activity packet users.
2.2 Mobility

In non DRX reception mode the UE can continuously search for new cells and perform the CPICH measurements on the required number of neighbour cells while fulfilling the performance requirements specified in TS 25.133. There is a requirement on the UE to perform intra-frequency CPICH measurements from at least 8 cells (including the serving cell) within 200 ms measurement period. Similarly the worst possible intra-frequency cell search delay should not exceed 800 ms.

In DRX mode to ensure sufficient battery saving, which is the main goal of the DRX, the UE will have to sample the cells for measurements or search new cells with much lower intensity compared to the non DRX reception scenario. This in turn will naturally affect the mobility performance in terms of longer cell search and CPICH measurements. Therefore some compromise on the mobility performance (i.e. measurement and cell search performance) is inevitable when DRX is active. An earlier contribution in RAN4 ‎[5] suggested not to significantly relax the mobility related performance requirements when enhanced UE DRX is in use. But at that point no explicit DRX length figure was discussed. It is therefore important to assess the impact of the suggested RAN4 requirements on the UE power saving in the light of the currently proposed second DRX cycle of 320 ms.
In ‎[4] it is shown that in high velocities it is not uncommon that the signal strength of the serving cell drops quickly. Therefore it is important that the UE frequently monitors the signal strengts of surrounding cells. A longer UE DRX cycle either means that the UE will not be able to perform the necessary measurements or that the UE needs to receive during the UE DRX cycle, which eats away the intended battery gains. Note that the SRNC has a very limited information regarding the radio propagation conditions in the cell.
2.3 Robustness

We have not identified any serious issues with respect to the physical layer procedures for synchronization and power control. However, potential error cases related to the switching between the two UE DRX cycles (and their relation to the switching between the two UE DRX cycles) need to be analyzed.
2.4 Capabilities

All CPC features are optional for both UE and NodeB in Rel-7. If a second UE DRX cycle is introduced in Rel-8, the SRNC will have to keep track of whether the UEs and NodeBs are capable of handling a UE DRX cycle 2. A NodeB that make use of UE DRX cycle 2 will have to implement different handling of UEs capable and not capable of UE DRX cycle 2, which of course adds some extra complexity and restrictions in NodeB.
3 Conclusion
Based on the observations listed above, we are somewhat hesitant to the overall benefits of introducing a second UE DRX cycle in CELL_DCH, unless some significant gains in important scenarios can be shown.
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