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Abstract of the contribution: Proposes a solution for UE reachability in power saving state similar to the ePSM solution in TR 23.709. Addresses KI#03 (Mobility Management) WT#2 (UE reachability management).
1
Discussion

This contribution proposes a solution on UE reachability in power saving state similar to the ePSM solution in TR 23.709 clause 5.8.
2
Proposal

It is proposed to agree the text below for inclusion in TR 23.799.
####################### START TEXT FOR TR 23.799 ##########################

6.3.X
Solution 3.x: Solution for UE reachability in power saving state
6.3.X.1
Architecture description

This solution addresses Key Issue #3, and in particular MM_WT_#2 (UE reachability management). It is similar to the ePSM solution described in TR 23.709 clause 5.8.
This solution can be equally applied to the “Connected Inactive” state (a.k.a. “RRA_PCH” in solution 2.3) or to the CN_Idle state (if supported), and is orthogonal to the discussion on whether CN_Idle state needs to be supported in the NextGen system.

This solution proposes to define an enhanced Power Saving Mode (ePSM) as follows:
-
Based on network configuration when in “Connected Inactive” or “CN_Idle” state the UE can alternate between successive Reachability interval (TReach) and Power Saving Mode (PSM) interval (TPSM) that are repeated periodically.

-
The period of the repetitive Reachability-cum-PSM cycle (further referred to as "RP cycle") is equal to the sum of a configured Reachability interval sojourn time (TReach) plus PSM sojourn time (TPSM).

-
The repetitive (TReach + TPSM) pattern is made deterministic by locking it on an absolute clock reference (Tref), as illustrated in Figure 6.3.X.1-1. In other words, the combined (TReach + TPSM) cycle starts at instants defined as t = Tref + N * (TReach + TPSM), where N is a whole number. The absolute clock reference (Tref) can be based on Coordinated Universal Time (UTC).
Editor's note:
This solution assumes that the RAN design of the radio interface supports periodic announcement of Tref in the system broadcast information. It is up to RAN to determine the periodicity.
-
If UE needs to break the cycle for any reason (e.g. initiating MO communication, responding to paging, performing a mobility procedure, etc.), it returns to the (TReach + TPSM) cycle as soon as it returns to “Connected Inactive” or “CN_Idle” state. Given that the (TReach + TPSM) cycle is locked to an absolute clock reference, there may be an exceptional truncation or extension of the very first TReach or TPSM interval, allowing the UE to lock the RP cycle on the absolute reference clock.

-
The parameters defining the periodic RP cycle (Tref, TReach, TPSM) may be provided to a 3rd party AS, by using a functionality similar to Service Capability Enablement Function (SCEF). Alternatively, the Tref can be pre-agreed between UE and AS, and then the UE requests the network to use the pre-agreed Tref.
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Figure 6.3.X.1-1 Clarifying how the RP cycle is locked to an absolute time reference (Tref)
When applied to “Connected Inactive” state the following applies:

-
The RP cycle parameters (Tref, TReach, TPSM) are determined by the RAN.
-
The RAN may provide the RP Cycle parameters to the NG Core so that the latter can export them to 3rd party application servers; however, the NG Core typically does not make any other use of these parameters.
-
Any MT data that may arrive while UE is in PSM cycle are buffered in the RAN. The RAN uses the RP Cycle parameters to determine when the UE becomes reachable and initiates paging.
When applied to “CN_Idle” state (if supported) the following applies:

-
The RP cycle parameters (Tref, TReach, TPSM) are determined by the NG Core.
-
Any MT data that arrive while UE is in PSM cycle are buffered in the NG Core. The NG Core uses the RP Cycle parameters to determine when the UE becomes reachable and initiates paging.
Being informed of UE’s RP Cycle, the 3rd party application server knows that it should initiate MT data transmission shortly ahead of the TReach interval, which clearly minimises the buffering delay.
NOTE: This scheme does not require tight synchronisation between UE, AN, CN and AS.
6.8.2.2
Function description

For more details refer to TR 23.709 clause 5.8.
6.8.2.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
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