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1
Introduction
For the key issue 7.1, UE Power Consumption Optimizations, in TR 23.887, it was concluded at SA2#98 (July 2013):

1. It is recommended to adopt for Rel-12 longer DRX cycles within the limits that do not cause major impacts on system signalling, e.g. due to systematic increase of UE unreachable conditions, or major impact on system functionality like SMS infrastructure. Specific values for the limits may be determined by RAN together with CT groups.

2. Depending on RAN and CT findings longer DRX cycles may be considered by SA2.

3. Further it is recommended to adopt the "power saving state" solution for Rel-12.

SA2 sent an LS (S2-133078) asking CT1 and CT4 to evaluate the feasibility of extending DRX cycle values beyond DRX cycle values which would impact CN functionality such as re-transmission functionality.

CT1 and CT4 responded to the LS in the August meetings. CT1 replied in LS C1-133499:

“CT1 would like to inform that sufficient analysis to provide the needed feedback to SA2 has not yet been done in CT1. CT1 intends to address and further discuss the topic and will provide feedback as soon as possible.”

And CT4 replied in C4-131324:

“CT4 have discussed briefly the considerations brought up by SA2 regarding the extension of the DRX cycle, and their potential implications on Core Network nodes, but a more extensive analysis is planned for the next CT4 meeting (CT4#62-BIS).”

This paper discusses potential NAS impacts of extending the DRX.
2
Discussion
2.1
Requirement analysis
From TR 23.887, the following can be concluded:
1. If the UE supports extended DRX cycle, it will indicate this to the MME/SGSN;

2. If the eNB supports extended DRX, it will indicate this to the MME/SGSN in the S1 Setup message;

3. The UE may request a changed DRX value at a mobility procedure and the MME/SGSN will confirm the used DRX value.

NOTE: According to LS from RAN2 R2-133034, the extended DRX cycle should be limited to 10.24 seconds.

Conclusion 1: The use of longer DRX cycle is fully controlled by the MME/SGSN.
2.2 NAS impact

From a network point of view, extended DRX will result in response delay from the UE, due to that it will read paging less frequently and the time to establish the RRC connection to respond to the paging could also increase. DRX can be applied both in idle mode and connected mode with separate values.
2.2.1 NAS idle mode impact

In idle mode a UE response delay can impact the paging procedure. If there is no response to a paging attempt, a paging retry is controlled by the paging timer T3413/T3313 with a network dependent value and implementation specific range. It is therefore not possible to state a specific maximum value of DRX the paging procedure can handle based on the standard but SGSN/MME implementations can be the limiting factor. 
Conclusion 2: Maximum value of T3313/T3413 is network dependent and implementation specific.
As paging is initiated by the SGSN/MME based on external request, further limitations to a maximum DRX value could be found at the trigger requests for paging. Often the trigger will be via S-GW/GGSN and the Downlink Data Notification procedure or a network initiated procedure. This is however CT4 responsibility and limitations depending on maximum expected response times to paging needs to be investigated by CT4.

Conclusion 3: DRX limitation based on Downlink Data Notification procedure or network initiated procedures needs to be investigated by CT4.

However, an interface under CT1 responsibility possibly impacted by idle mode DRX extension and paging response delay is Gs/SGs. If there is a paging initiated by the MSC via Gs/SGs, a response is supervised by timer T5/Ts5. The range of T5/Ts5 as specified in 3GPP TS 29.018 and 3GPP TS 29.118 is 2-20s. Thus to avoid unnecessary paging supervision timeouts in the MSC, the maximum value configured for T3313/T3413 would need to be sufficiently below 20s. It should be noted that this limitation applies for UEs possible to page via Gs/SGs, i.e. UEs with CS services.
Conclusion 4: T5/Ts5 maximum value limits T3313/T3413 to a value sufficiently less than 20s to avoid unnecessary Gs/SGs paging retries for UEs with CS services.
Another case within CT1 remit to analyse is the SMSC expected response at short message delivery to a UE in idle mode. According to 3GPP TS 24.011, the SMC timer for monitoring the transmission of CP-DATA is left to implementation and it is simply stated that it should have a value long enough for the lower layer transmission. So assuming that an implementation is adjusted to support longer DRX, this timer should then still be long enough to take the increased establishment time into account. Therefore we don’t see any standardization impact with regard to the SMS protocols / timers.
Conclusion 5: SMSC limitation to paging response is implementation specific.
Finally the response given by RAN2 in LS should be taken into consideration, which indicates that DRX extension beyond 10.24s will result in more significant RAN impact. If assumed that the intention is to avoid such impact and DRX extension is limited to 10.24s, there is nothing within CT1 remit that would limit the DRX value further.
Conclusion 6: CT1 has no stricter limitation to idle mode DRX than the RAN2 indicated maximum of 10.24s.

2.2.2 NAS connected mode impact

In connected mode the network will experience similar effects to DRX extension as in idle mode, i.e. a delay of UE response. This will impact all cases when a UE response is expected to a network initiated message. In NAS procedures it can be noted that there are a number of retransmission timers to supervise such cases are specified in 3GPP TS 24.008 and 3GPP TS 24.301, ranging from 4-8s. As connected mode DRX will impact all NAS signalling, the shortest value will be the limiting factor.
Conclusion 7: In connected mode current NAS specification restricts a DRX value below 4s if unnecessary retransmission should be avoided.
3
Conclusions and Proposal

The current maximum values for supervision timers in the system under CT1 responsibility allow using a maximum DRX in idle mode below 20s and in connected mode below 4s. If longer DRX than that is required, extension of supervision timers would be possible. Impact to other interfaces/timers/nodes outside CT1 must however be assumed. Interoperability issues are likely if DRX is extended above these values, in particular for legacy nodes where the ranges can be insufficient for extended DRX.
It is proposed to reply to SA2 that approximately 19s/3s DRX can be applied without impact to system within CT1 remit, except need for configuration, but longer values will require more significant system update. CT1 can see no limitation more restricting than the RAN2 indicated 10.24s idle mode DRX.
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