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Abstract of the contribution: This contribution suggests adding a note on other similar mechanisms in the description of the longer DRX cycles in the connected mode.
Introduction

In TR 23.887, under UEPCOP and SDDTE, there are several solutions, where the DRX cycles of the UE in the connected mode are extended. There can be also other mechanisms, with similar impacts from SA2 point of view, which is addressed in this contribution.

Note: There are different names for the mechanism, e.g., longer DRX cycles, or extended long DRX. This contribution uses the name “longer DRX cycles” and discusses the description of section 7.1.3.6. 

Discussion

Alternatives to longer DRX cycles

Section 7.1.3.6 of TR 23.887 describes the solution “Long DRX cycles in connected mode”. In this solution the MAC layer DRX cycles of the UE are extended. This means that:

· The signalling messages or the user data, sent from the CN to the UE in the connected mode, may experience long delays, up to several minutes.
· The CN needs to know that the UE uses longer DRX cycles, which is based on specific signalling, subscription data, and/or UE capabilities. (Whether the CN needs to know exactly, when the longer DRX cycles are enabled or disabled for the UE, is discussed in the section “Timers” below.)
In addition to MAC layer DRX cycles, also other mechanisms with similar impacts can be envisaged. For example, RAN WGs might want to apply CELL_PCH based mechanisms, where the paging period is longer. This could be done, e.g., by extending the current UTRAN CELL_PCH, and/or introducing a corresponding state into E-UTRAN. That is, the UE remains in connected mode, while it is in this new ‘extended CELL_PCH’. 
The bullet points listed above are valid for such ‘extended CELL_PCH’. No core network initiated paging is needed to wake up these UEs, because the paging would be generated internally in UTRAN/E-UTRAN. This means that the ‘extended CELL_PCH’ doesn’t have differences to the longer DRX from architecture point of view. 
Note: The ‘extended CELL_PCH’ could be applied instead of, or in addition to, longer DRX cycles, depending on the benefits. The discussion on details and benefits of ‘extended CELL_PCH’ and those of longer DRX are out of scope of SA2 and hence, must be left to RAN WGs.

As consequence, it should be emphasized in section 7.1.3.6 that the description is not restricted only to the longer DRX cycles on MAC layer: The analysis is applicable also to other potential solutions, where the UE is dormant for a longer time in the connected mode.
Timers

Section 7.1.3.6 mentions RRC timers. However, the extended inactivity time of the UE has also impacts on the NAS timers. For example, the MME may send to the UE a message modifying a bearer (MODIFY EPS BEARER CONTEXT REQUEST) and start the timer T3486, while the UE has just entered extended long DRX (or ‘extended CELL_PCH’), which may last several minutes. Without modifications, the MME would wait until expiry of T3486, i.e., 8 seconds, and repeat the procedure again several times. All transmissions would happen, while the UE remains dormant. Hence, in order to match with the longer dormant period, values of T3486 and other related timers need to be extended for UEs with longer dormant time. 
One alternative is to extend the values only, when the UE enters the ‘longer DRX cycles’ –state (or ‘extended CELL_PCH’), and ordinary timer values could be used, when the normal connected mode operation is resumed. However, this would generate extra – and unnecessary – signalling every timer the (RAN internal) sub-state of the UE is changed. Therefore it is preferable to apply these extended timer values to all UEs, which may enter the longer DRX (or ‘extended CELL_PCH’).
Proposal

It is proposed to add the text in revision marks into TR 23.887.
First Change

7.1.3.6
Solution: Long DRX cycles in connected mode

7.1.3.6.1
General

The solution described in this clause addresses the key issue “UE Power Consumption Optimizations.”

Allowing for longer DRX cycles in connected mode allows the terminal to switch off its radio transmitter and receiver for longer periods of time, and thus reduce its power consumption. This is especially useful for MTC use cases where the terminal has only infrequent data to send or receive and it is silent in between, e.g. for sensor types of devices. It is possible to define connected mode DRX periods as long as several minutes.

Long DRX cycles in connected mode are enabled in UTRAN/E-UTRAN by providing new values and/or parameters for long DRX cycles in RRC/MAC in a backwards compatible way. That is, UEs not requiring low power consumption are not impacted.

This solution assumes the long DRX cycle value is selected locally in the UTRAN/E-UTRAN, but RAN would need to evaluate whether there is a need to standardise some additional means as outlined in solutions described in sub-clause 7.1.3.7.

When applying a longer DRX cycle value, the inactivity timer for releasing the RRC connection should be adjusted accordingly. Timer values of NAS messages need to be adjusted so that the timers don’t expire while the UE is unreachable. It is preferable to apply the same extended timer values to the UEs also when they are in the ordinary connected mode, in order to avoid extra signalling.
NOTE1:
The need for modifying mobility measurement procedures and core network mobility handling during long connected mode DRX cycles would depend on 3GPP RAN WGs analysis on the topic. 
NOTE2:
There can be also other RAN level mechanisms, which allow the UEs to switch off reception for a longer time, while they are in the connected mode, e.g., by extending the paging cycle length in UTRAN CELL_PCH (or a in a similar new state in E-UTRAN). The impacts on the core network, presented in this sub-section, are applicable also to these alternatives. 
Editor’s Note:
How to achieve overload control when applying long DRX cycles in connected mode is FFS e.g. RAN barring mechanisms are only applied in idle mode.
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