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1 Introduction
In RAN2 there have been some discussions on DRX for processing time reduction and sTTI. The purpose of this contribution is to evaluate changes to RAN4 requirements if changes are made to DRX parameter value ranges or granularity. 
2 Discussion

RAN4 requirements for DRX depend on two main things. Firstly, RAN4 has a definition of whether the DRX state “is used” in 36.133 section 5
	Note 1: For the performance requirements specified hereafter, the state when no DRX is used is defined as follows:

-
DRX and eDRX_CONN parameters are not configured; or

-
DRX or eDRX_CONN parameters are configured and

○
 drx-InactivityTimer is running; or

○
drx-RetransmissionTimer is running; or

○
mac-ContentionResolutionTimer is running; or
○
a Scheduling Request sent on PUCCH is pending; or

○
an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or

○
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the explicitly signaled preamble (only applicable to UEs in RRC_CONNECTED).

Otherwise

-
It is the state when DRX is used.


Only in the state when DRX is used are the DRX RRM requirements applicable. In all other cases, the non DRX requirements are applicable.

The other factor in determining the applicable RRM requirement is the DRX cycle length. For example, the requirements to identify a newly detectable FDD intrafrequency cell:

	Table 8.1.2.2.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell

DRX cycle length (s)

Tidentify_intra (s) (DRX cycles)

≤0.04

0.8 (Note1)

0.04<DRX-cycle≤0.08
Note2 (40)
0.128

3.2 (25)

0.128<DRX-cycle≤2.56
Note2(20)
Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use




From this description, it can be seen that overall, the following parameter list determines both whether to apply a DRX requirement or not, and if a DRX requirement is applied, the overall requirement level

Observation 1 : DRX requirements applicablity and performance is determined by : drx-InactivityTimer, drx-RetransmissionTimer, mac-ContentionResolutionTimer, DRX cycle length
In particular we would emphasise that DRX requirements do not depend on the on duration of the DRX cycle, and there may be cases where the UE is configured with a short on duration, but may be unable to power off its receiver until it has completed an RRM measurement activity. Hence topics such as micro sleep which are discussed in relation to PDCCH/S-PDCCH (skipping S-PDCCH reading based on PDCCH not containing UE specific information) do not have impact in RRM performance although they may be useful for practical power saving.
We have reviewed contributions in RAN2 and it appears that RAN2 does not consider modification to the drx-InactivityTimer, drx-RetransmissionTimer or mac-ContentionResolutionTimer. Clearly it is a RAN2 decision whether to update the MAC behaviour, and the purpose of this contribution is to identify RAN4 impacts if RAN2 were to modify the DRX parameters.  So far it appears that RAN2 reached agreement on one of the parameters

	· Mac-ContentionResolutionTimer is in number of subframes regardless of which TTI length is used



At any rate, the description of the state when no DRX is used depends only on any of these timers being running, in which case the UE follows non DRX performance requirements. So it seems that any updates to the RAN4 definition of DRX state would be editorial at most, even if the granularity of timers were changed.
There have been some proposals on modification to the DRX cycle lengths, for example in [1]. The contribution was not discussed in RAN2#96 due to lack of meeting time, however it could be observed that the proposals relate to the starting range for shortDRX-cycle & longDRX-cycle. Since RAN4 specifies the same performance as non DRX for DRX cycle length ≤0.04s, we expect that it is unlikely that such changes will have impact to the RAN4 DRX requirements.
Based on the preliminary analysis there appears to be no significant impact on DRX based requirements coming from sTTI and there is no impact from processing time reduction when 1ms TTI is used. This conclusion should be checked when RAN2 finalises the ongoing discussions on the DRX concept for sTTI.

Observation 2 : Preliminary analysis is that there appears to be no significant impact on DRX based requirements coming from sTTI and there is no impact from processing time reduction when 1ms TTI is used
3 Conclusions

In this contribution we discuss RAN4 RRM aspects of DRX related to sTTI and processing time reduction. We provide 2 observations:
Observation 1 : DRX requirements applicablity and performance is determined by : drx-InactivityTimer, drx-RetransmissionTimer, mac-ContentionResolutionTimer, DRX cycle length
Observation 2 : Preliminary analysis is that there appears to be no significant impact on DRX based requirements coming from sTTI and there is no impact from processing time reduction when 1ms TTI is used
4 References

[1] R2-168626
Impact of sTTI on MAC timers and DRX
Ericsson
