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1 Introduction

In RAN#68, a new WI of Small Data Power Saving Enhancements for UMTS [1] was approved, in which whether connected mode should be considered or not still remains as an open issue, this paper tries to have some discussions on this issue and a way forward is suggested.
2 Discussion
2.1 Current status
In the approved WID [1], concerning the connected mode, the objective is written as follows:
· DRX enhancements in connected mode (i.e. CELL_PCH and URA_PCH)  (RAN2, RAN3, RAN4)
· DRX extensions up to a limit subject to SA2 approval 
· RAN2 should liaise with SA2 working with the WID “Extended DRX cycle for Power Consumption Optimization”and further evaluate the proposed extension taking into account the SA2 feedback.
In the following SA2#110, there was approved LS to RAN2 [2] on this connected mode issue, which says:

For UTRAN, it is advised that the maximum C-DRX value should take into account the fact that some NW originated NAS procedures fail after 30 seconds. Therefore, the maximum C-DRX cycle length adopted for Rel-13 should be sufficiently smaller than 30 seconds, and should consider possible delays due to lower layer errors recovery in a way that NW originated NAS procedure failure rate is not affected by introducing extended C-DRX.”
For the idle mode, it was clearly concluded in section 7.2 of TR23.770 as follows, which implies that for idle DRX cycle length could be extended beyond SFN limit. Here 10.24s is the value for SFN limit in LTE while in UMTS, the corresponding value is 40.96s. 
It is concluded that extended I-DRX with DRX cycles beyond 10.24 seconds will be adopted for normative work. For each issue with alternative solutions, a final decision of which solution to be adopted will be performed during normative phase based on feedback from corresponding working groups.

2.2 Discussions and Suggestions
Based on the s current status above, we could try to summarize the conclusions reached in SA2 so far for UTRA:
1. For idle mode, DRX cycle could be extended above SFN limit;

2. For connected mode, DRX cycle should not be extended greater than 30s;

For the rest of the paper, we try to analyze the potential impacts from RAN and CN aspects respectively.

· RAN impact analysis

For RAN, technically, once the SFN limit is broken, whether for connected mode (URA_PCH/CELL_PCH) or idle mode, RAN impacts should be similar, i.e. the calculation of paging occasion should be updated accordingly pending on the mechanisms, timer or extend SFN which was discussed during SI phase.
· CN impact analysis

For CN, things are a little bit different, since the CN will not be able to distinguish between URA_PCH/CELL_PCH and FACH or DCH. In idle mode, when there is a NAS triggered request from CN, there will be a paging request to RAN, CN may start a retransmission timer waiting for confirmation of this request and this request could be retransmitted several times. Since CN is involved in the idle mode DRX negotiation which is a legacy mechanism, the only impact to CN is that CN is able to accept the extended DRX cycle. 

In connected mode, however, CN doesn’t know PCH or FACH/DCH but just connected mode. When there is a NAS triggered request from CN, CN just sends the data request to RAN, RAN will decide whether to page or to transmit data directly. If a UE in PCH state is using extended DRX, the CN has to be informed about this information and mechanisms are needed to deal with some exceptional case, e.g. a PCH UE could not be reached in expected time period, this may explain concern raised in SA2 LS [2] that in connected mode some NW originated NAS procedures fail after 30 seconds, which requires additional mechanisms to accommodate extended DRX in URA_PCH/CELL_PCH state.
Observation: Additional mechanisms are needed in CN to accommodate extended DRX beyond 30s in URA_PCH/CELL_PCH state.
Following the discussions above, we could think a bit further about power saving in PCH state. The purpose of PCH state is to keep UE in connected mode longer with less resource consuming, if more power saving is to be expected, it is naturally to have a longer DRX cycle, which was already justified in the SI phase. In that sense, RAN2 should discuss if there is a need to revisit SA2’s conclusion, especially if DRX negotiation is also applied to connected mode, what are the additional mechanisms are needed on top of extended DRX in idle mode, except that CN is informed about the configuration of extended DRX in PCH state. If such additional mechanisms are of significant impacts to CN, SA2 conclusion should be respected.
Proposal: it is proposed RAN2 to discuss if extended DRX beyond 30s is needed or not.

3 Conclusion
In this paper, we discussed the extended DRX for connected based on the current status in RAN2 and SA2, it is proposed that:
Proposal: it is proposed RAN2 to discuss if extended DRX beyond 30s is needed or not.
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