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1. Introduction and Background

SA2 sent a liason statement to CT1 and CT4 requesting feedback on the feasibility of extending DRX cycle values beyond 10.24secs (both connected and idle mode) which would impact CN functionality such as re-transmission functionality and provide feedback to SA2.
Extended DRX cycle can apply for both UE in idle mode (paging cycle) and UE in connected mode. As part of UE power consumption feature for MTC devices, focus has been mainly on the idle mode DRX cycle as this is what helps in significant power savings for MTC devices. Furthermore, it is expected that most MTC devices (depending on the application running in the device) will transmit very infrequently. Thus, the device is expected to be idle most of the time. Connected mode DRX cycle is mainly used for devices that remain in connected mode longer. This is mainly required only when device is transmitting frequently which warrants that the device remains in connected mode longer. 
This paper analyzes the impact on NAS layer due to the 2 solutions discussed above.

2. NAS layer impact due to extended DRX cycle in idle mode

Main characteristic of this solution is to extend the DRX cycle that impacts the time when the UE wakes up for monitoring paging message from the network. This also impacts the period when UE performs measurement to determine the need for cell (re-)selection. Thus the extended DRX cycle can help save power within the UE since it can reduce the frequency of 2 most power consuming functionality (waking up and listening for paging.
Following are some impacts to CT1 specification due to extended DRX cycle (for idle mode) solution in the TR:

1. Depending on the mechanism used for UE negotiating extended DRX value or NAS multiplier, there may be impact to Attach and TAU/RAU procedure for providing a DRX value based on UE capabilities.
2. Increase in paging re-transmission timer due to extended DRX cycle. This also implies that the MME, SGSN or MSC (in case of SGs paging) stores the paging message longer to enable retransmission. This can be avoided if alternative DRX cycles are used but then alternative DRX cycle has to be negotiated with the UE and it needs to be in sync with the DRX cycles / Paging occasion managed by the eNB as well.

Note: 
· T3413 is the paging re-transmission timer in the MME. Value of this timer is network dependent.

· T3313 is the paging re-transmission timer in the SGSN. Value of this timer is network dependent

· Ts5 is the timer that guards paging in the VLR. Value of this timer is 2s to 20secs. Ts14 is the timer that guards UE fallback procedure. This may matter if the SGs paging occurs in the connected mode.
3. MME/SGSN indicating this in the paging message (possible impact to S1AP).

4. If there is a change in DRX value (extended DRX value to regular DRX value), UE should perform TAU, RAU. This could be viewed as existing functionality for the UE. It may require synchronization between UE, MME and AS on the network side. 
5. Possible impact to NAS re-transmission timer. This is currently a fixed value. If this needs to be adjusted based on the DRX cycle value every time based on UE support for eDRX, then this could result in significant impact.
· Note: NAS re-transmission timers for MME and SGSN are generally specified to be 6 seconds for all re-transmissions. 

3. NAS layer impact due to extended DRX cycle in connected mode

Main characteristic of this solution is to extend the DRX cycle that impacts the time when the UE turns on its transmitter for monitor receive buffer. Thus the extended DRX cycle can help save power within the UE. This functionality is mostly used to compensate the additional power consumption caused by longer inactivity timer value that requires the UE to remain connected mode longer. Normally, DRX cycle in connected mode is configured in the eNB based on QCI and delay sensitivity. So, unlike DRX cycle in idle mode, it is not possible to negotiate extended DRX value over NAS.
It is unclear why MTC devices  with infrequent transmission need to be in long connected mode. So, it is also unclear why long DRX cycle should apply for MTC devices. When MTC devices are not sending data and if this data transmission is expected to be infrequent, they can simply remain in idle mode.
Following are some impacts to CT1 specification due to extended DRX cycle (for connected mode) solution in the TR:

1. If connected mode DRX periods should become longer than NAS re-transmission timers then, NAS re-transmission timers may need to be adjusted. This is currently a fixed value. If this needs to be adjusted based on the DRX cycle value every time based on UE support for eDRX, then this could result in significant impact.

· Note: NAS re-transmission timers for MME and SGSN are generally specified to be 6 seconds for all re-transmissions. 

· Note: it is also unclear how MME or SGSN will be notified of the extended DRX cycle in the connected mode whenever it changes. This needs to be considered as part of the analysis.

2. Depending on the value of long DRX cycle, there may be some impact to SMS timers. Otherwise, this could possibly result in the SMS delivery failure.
4. Conclusion
Based on our analysis, extended DRX value for idle mode and connected mode could have significant impact to the CN, NAS interfaces. It is proposed to consider the above analysis in the response LS to SA2 on feasibility of extended DRX cycle.
5. Annex

Figure illustrates the basic procedure in E-UTRAN (reference TR 23.887)
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Figure 7.1.3.1.1-1: procedure of extended DRX determination in E-UTRAN
