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1 Introduction
In RAN2#89 meeting, the extended DRX mechanisms have been discussed in detail and it was agreed that:

	Agreements on Extending DRX mechanisms
· We will study long/extended DRX in both idle and connected mode. For Idle mode, we should focus on delta compared to Rel-12, e.g. pros&cons vs PSM, impacts on legacy.

· We will study long/extended DRX for CELL/URA_PCH

· We will study long/extended DRX (above 5 sec and also above 40sec). Exact range is FFS 


In this contribution, we try to give the possible evaluation of the long DRX (above 5sec) and extended DRX (above 40sec) in idle mode and the proposals based on the evaluation result. 
2 Discussion
2.1
Current mechanism

· Legacy DRX mechanism

In the current spec, a UE in idle could be configured with a DRX cycle length up to 5.12s by RAN, and will monitor paging with the shortest DRX value received from RAN and CN, see [3], which is a legacy mechanism introduced in earlier release. 
· PSM

In Rel-12, the extended DRX for idle UE has ever been discussed and was finally agreed to be introduced as a R12 feature called PSM (Power Saving Mode), for which there are no RAN impacts. 
It has been agreed to discuss long DRX and extended DRX mechanism for both connected mode and idle mode for UMTS. And there will exist several type of DRX cycle length including power saving mode and legacy DRX length which is smaller than 5120ms. This can be seen in the figure 1 below and the 30 minutes for Power Saving Mode is just a typical example.
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Figure 1: all possible DRX cycle mechanism

In Figure 1, the legacy DRX, long DRX and extended DRX can also exist in idle mode and can provide the same power saving gains for the UE. Compared with idle mode, the UE in connected mode can enjoy low latency and less signaling for uplink data transmission.
Observation 1: Long DRX and extended DRX of connected mode is much better than in idle mode as there will be less signaling overhead for data transmission.

2.2
Comparison of current mechanism and extended DRX

As agreed during last meeting, RAN2 will study long/extended DRX (above 5 sec and also above 40sec). For idle mode, it was further agreed that “For Idle mode, we should focus on delta compared to Rel-12, e.g. pros&cons vs PSM, impacts on legacy”. Based on the two agreements, it should be concluded that some analysis and comparisons have to be made between extended DRX and PSM.
Actually such comparison had been made and investigated during the discussion for PSM, and was captured in [1], the main part of which was extracted as below:
-
Solution 4a (‘Power saving state’) and solution 1a and 2a (introducing very long DRX cycles in IDLE or CONNECTED) are expected to have roughly the same power consumption if the sleep times are equivalent. The transmission of the periodic TAU consumes more power than just waking up and listening for paging, but this is assumed to be negligible if periodic TAU is set to several tens of minutes.
-
Differently from the introduction of DRX cycle values beyond 10.24s (for LTE), which would have a number of RAN implications, the definition of a ‘Power saving state’ has very limited impact on the RAN, if transition into the state is configured/ managed by NAS (however it is unclear how RAN4 would take the power saving state into account).

-
The ‘Power saving state’ solution limits the UE reachability to the configured durations of the periodic TAU (e.g. several tens of minutes) and would then be applicable to some MTC use cases only. The same restriction would apply for solutions introducing DRX cycle values leading to similar sleep times.

-
The definition of extended DRX cycles of up to 10.24s (for LTE) will have less impacts on the RAN than very long DRX cycles and could be usable for other use cases than the ‘Power saving state’. However, it is still unclear whether extension up to 10.24s may give substantial power saving opportunity or may actually result in increased power consumption due to the need for reading SIB1 before a paging occasion. In any case the extension of DRX cycles would also have impacts regarding mobility related RAN4 performance requirements.
According to the analysis above, the following observations could be reached:

Observation 2: If the cycle is set to several tens of minutes, the benefits of extended DRX and PSM is nearly the same, however, the extended DRX has more impact in RAN side, which is the reason why the Power Saving Mode was agreed.

Since the inactivation timer in PSM is several tens of minutes which are comparatively long, i.e. the duration of unreachability for a UE is also long, then an alternative is to have a short DRX cycle, several tens of seconds for example, 40s (long DRX) is a typical value here due to SFN restriction.
When the cycle is smaller than several tens of minutes, however, in UMTS the UE has to send RAU message every cycle and it may lead to additional power consumption due to connection establishment when UE wakes up from deep sleeping mode. It is questionable, in UTRAN side, why this type of UEs could not be put in xxx_PCH state to avoid such additional power consumption. 
Observation 3: If the cycle is smaller than several tens of minutes, more analysis is needed regarding whether UE should be put in PCH state or in idle mode, with long/extended DRX.
2.3
Link and impacts on RAN side from ongoing SA2 SI
In SA2, a SI named Fe_DRX was agreed to study the feasibility on Extended DRX cycle for power consumption optimization. The objective is to identify the open issues remained from the Rel-12 for extended idle and connected mode DRX.
Until now, one solution for idle mode DRX has been captured in the TR [2], where the extended DRX parameters are providing through NAS MM message and no RAN will be involved in determining the value. And the other open issues are still untouched, e.g. paging, handling of MT or interaction between eDRX and PSM, which may impact the final solution and introduce more impacts to RAN side.
On one hand, given the solution options on the table proposed in RAN, i.e., a DRX cycle length above 5.12 seconds and 40s, it is unavoidable to impact the Core Network, thus it is difficult to give the whole extended DRX solution in RAN side; on the other hand, there are also inevitable impacts on RAN by the final solution agreed in SA2. In short, there are some links between what is under discussion in RAN2 and SA2, a way forward is needed.
Observation 4: there are some links between what is under discussion in RAN2 and SA2, a way forward is needed.
3 Conclusion

In this contribution, we try to evaluate the complexity and gains of the long and extended DRX in idle mode. Based on the analysis, it can be seen that we cannot give the impact to RAN side now as the solution is not clear and the extended DRX in idle mode nearly has the same power saving gains with PSM in idle mode and extended DRX in connected mode, i.e.:

· it is not mature to give detailed analysis of extended DRX in idle mode now, due to the link with SA2;

· From RAN side, if a UE with with long/extended DRX is put in idle mode, no obvious gains are foreseen, comparing to being put in PCH state.
Taking the observations above into consideration, we would like to propose, it is proposed that:

Proposal: It is proposed RAN2 to discuss if the extended DRX for idle mode should be studied or not.
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