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Abstract of the contribution: This papers proposes a partial conclusion for Key issue 4, Track 1 (extended DRX support in RRC-INACTIVE/CM-CONNECTED).
1
Discussion
Even frequent small data may be sent and received in bursts with silence periods in-between the bursts. During those silence periods UE power consumption can be reduced by using DRX.

Solutions 38 and 41 in TR 23.724 address whether support of extended DRX for RRC-INACTIVE state is needed and also which sleep cycles should be supported while the UE is in RRC-INACTIVE/CM-CONNECTED.

The key idea of solution 38, alternative 3 (and the related solution 41) is to enable UE power saving as follows:
-
For short silence periods the ng-eNB can configure extended DRX in RRC-INACTIVE/CM-CONNECTED with sleep cycles up to the duration of the NAS (and SMS) retransmission timers (typically 10 to 20s). Limiting the sleep cycles to the NAS (and SMS) retransmission timers enables the core network to consider the UE reachable while the UE is in RRC-INACTIVE/CM-CONNECTED state with extended DRX.
-
For longer silence periods, CM-IDLE state can be used along with longer extended DRX sleep cycles. As the UE is in CM-IDLE state, the buffering and notification mechanisms that need to be specified for CM-IDLE anyhow can be re-used. (Note that this approach can be combined with different UP-based small data solutions, which are discussed as part of key issue 2.)
As analyzed in detail in [1], the benefit of this approach is that extended DRX sleep cycles ranging from a few seconds to hours can be supported without additional system impacts.
In contrast to this, solution 38 alternatives 1 and 2 aim at supporting very long sleep cycles in RRC-INACTIVE state, which leads to system impact by re-building CM-IDLE state and related HLcom functionality in CM-CONNECTED state. This mostly stems from the need to make the AMF, SMF and UPF aware about the unreachability of the UE to be able to behave as if the UE was in CM-IDLE state while the UE is actually in CM-CONNECTED state (see [1] for further details).
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S2-188145: "Evaluation for small data optimization with RAN context: 5G UP optimization vs CM-CONNECTED with RRC inactive with data buffering at CN."
3
Proposal

*** Start of changes ***

7.4
Key Issue 4: Power Saving Functions

Editor's note:
This clause will capture the evaluation for key issue 4.

For Key Issue 4, Track 1 ("extended DRX support in RRC-INACTIVE/ CM-CONNECTED"), Solutions 38 and 41 have been proposed.

The key idea of solution 38, alternative 3 (and the related solution 41) is to enable UE power saving as follows:

-
For short silence periods the ng-eNB can configure extended DRX in RRC-INACTIVE/CM-CONNECTED with sleep cycles up to the duration of the NAS (and SMS) retransmission timers. Limiting the sleep cycles to the NAS (and SMS) retransmission timers enables the core network to consider the UE reachable while the UE is in RRC-INACTIVE/CM-CONNECTED state with extended DRX.

-
For longer silence periods, CM-IDLE state can be used along with longer extended DRX sleep cycles. As the UE is in CM-IDLE , the buffering and notification mechanisms that need to be specified for CM-IDLE anyhow can be re-used. (Note that this approach can be combined with different UP-based small data solutions, which are discussed as part of key issue 2.)

The benefit of this approach is that extended DRX sleep cycles ranging from a few seconds to hours can be supported without additional system impacts.
In contrast to this, solution 38 alternatives 1 and 2 aim at supporting very long sleep cycles in RRC-INACTIVE state, which leads to system impact by re-building CM-IDLE HLcom functionality in CM-CONNECTED state. This stems from the need to make the AMF, SMF and UPF aware about the unreachability of the UE to be able to behave as if the UE was in CM-IDLE state while the UE is actually in CM-CONNECTED state.

For Key Issue 4 Track 2, Solutions 8, 9 and 23 are proposed. 
Solution 8 proposes an enhancement for mobile terminated data/signalling by introducing a minimum time to keep UE in RRC_CONNECTED (the Connected time). The solution can save power and allows a faster DL data delivery.
Solution 9 proposed the enhancement for MICO mode with Active Time. The Solution is based on the same principle as Power Saving Mode in EPS, and can save power for the case when the wait for subsequent data is long (e.g., if an external AF has a long response time).

Solution 23 proposed to determining MICO mode and periodic registration timer value for the UE, taking into account communication pattern information, and providing a "do not reset the timer for Periodic Registration" indication to the UE and saves UE power according to the expected and desired UE and application behaviour.

The above solutions jointly address all Architectural Requirements for Key Issue#4 (Power Saving Function) – Track 2. 
*** Next change ***

8.4
Key Issue 4: Power Saving Functions


For Key Issue 4, Track 1, it is recommended that Solution 38 Alternative 3 is used as the basis for normative work to support extended DRX for UEs in RRC-INACTIVE/CM-CONNECTED state. As eDRX sleep cycles in RRC-INACTIVE are recommended to be supported up to the NAS (and SMS) retransmission timers, the core network considers the UE reachable while the UE is in RRC-INACTIVE/CM-CONNECTED state with extended DRX. This implies that from the perspective of this key issue there is no need to support specific high latency communication functionality for RRC-INACTIVE/CM-CONNECTED with extended DRX.

NOTE:
The maximum value for the eDRX cycle that can be supported in RRC-INACTIVE/CM-CONNECTED taking into account the NAS (and SMS) retransmission timers will be determined by CT groups.
For Key Issue 4, Track 2, it is concluded that one solution is not sufficient to address the architectural requirement due to different application scenarios. It is therefore recommended that Solution 8, Solution 9 and Solution 23 are used as the basis for normative work to address UE power saving in different application scenarios.
*** End of changes ***
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