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Abstract of the contribution: this paper addresses the need to identify the expected range of the e-CDRX before we move to normative phase, in order to have a stable selection criterion for solutions.
Discussion
One of the motivations for the introduction of e-IDRX was the battery saving it afforded without the need to define a short Periodic TAU period, in order to have a longer Periodic TAU Period than PSM while still allowing for DL packets to be delivered with an acceptable latency. This in turn places the expected values of e-IDRX period below the normal values of a TAU period and also in line with normal delay tolerance to DL data delivery, so maybe in the order of a very few minutes at most (e.g. up to 10). This in turn places an upper bound of e-CDRX period, which should be considered up to some tens of seconds.

While a UE is in e-CDRX, issues exist in that DL data and NAS procedures, involving MT services such as SMS or location procedures, would experience latency in reaching the UE. DL Data would require buffering in the eNB (and even forwarding if enhancements to mobility procedures were in scope of the release, but we understand they are not) or data would be lost and MT procedures would require special handling, or they would fail not gracefully.

However, for short values of the eCDRX period, i.e. < 10S, we expect that the existing procedures may not be impacted and DL data may be temporarily stored in the eNB for delivery attempt, without need of introducing complex system enhancements in rel-13 (e.g. new ECM state, adapted NAS retransmission timers, adaptations for SMS, location procedures or dedicated bearer signalling procedures). The existing NAS retransmission timers are set to 6 to 10 seconds (per TS 24.301) and NAS procedures are repeated a few times (typically 5 times), so the NAS procedure fails at latest within 50 seconds (possibly earlier). This should be confirmed with CT groups.

On the Contrary, greater values of eCDRx would require significant system enhancement to gracefully handle MT procedures, and, further, in absence of mobility enhancements, the following constrains should apply to the domain of applicability of the solution: 

· Stationary or quasi stationary UE, AND

· Delay tolerant applications (including tolerance to delay in SMS delivery, MT location procedures or dedicated bearer signalling procedures to values > 10s) AND
· The applications are expected to send relatively frequently small data (targets avoiding extra signalling due to idle/active transactions)

Greater eCDRX values may also imply UEs could be allowed to remain connected for longer time even if inactive and the need to maintain a greater number of UEs in connected state, and thus require additional resources to be reserved in the RAN and CN, such as UE contexts or S1 signalling connections.

Conclusion
In light of these constraints, and the additional system impacts, we would propose the following conclusions:
Proposal : Avoid eCDRX cycles > 10s, based on additional system impacts and expected applicability constraints.
The Following changes to 23.770 are proposed

Start of changes

FIRST CHANGE

7.2
Overall Evaluation for Connected Mode DRX
While a UE is in e-CDRX, issues exist in that DL data and NAS procedures, involving MT services such as SMS or location procedures, would experience latency in reaching the UE. DL Data would require buffering in the eNB (and even forwarding if enhancements to mobility procedures were in scope, but these enhancements are not in scope of rel-13) or data would be lost, and MT procedures would require special handling, or they would fail not gracefully.

However, for short values of the e-CDRX period, i.e. < 10S, we expect that the existing procedures may not be impacted and DL data may be temporarily stored in the eNB for delivery attempt, without need of introducing complex system enhancements in rel-13 or place particular constraints in applicability of the e-CDRX. The existing NAS retransmission timers are set to 6 to 10 seconds (per TS 24.301) and NAS procedures are repeated a few times (typically 5 times), so the NAS procedure fails at latest within 50 seconds (possibly earlier).
Editor's Note: This should be confirmed with CT groups.

On the Contrary, greater values of e-CDRx would require significant system enhancement to gracefully handle MT procedures, and, further, in absence of mobility enhancements, the following constrains should apply to the domain of applicability of the solution: 

· Stationary or quasi stationary UE, AND

· Delay tolerant applications (including tolerance delay in SMS delivery, MT location procedures or dedicated bearer signalling procedures to values > 10s) AND

· The applications are expected to send relatively frequently small data (targets avoiding extra signalling due to idle/active transactions)
Greater eCDRX values may also imply UEs could be allowed to remain connected for longer time even if inactive and the need to maintain a greater number of UEs in connected state, and thus require additional resources to be reserved in the RAN and CN, such as UE contexts or S1 signalling connections..

In view of the reasons above, in this release of the specifications it is assumed no particular new system level procedures should be adopted for e-CDRX other than those for the setting of the e-CDRX value via NAS procedures, and that the value of e-CDRX should be up to 10s.
End of changes
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