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Abstract of the contribution: The DRX architecture for 5G system is missing and there are some ambiguity for UE reachability definition in CM-IDLE.
Discussion
This P-CR propose to adopt following two points.

1) As described in DP S2-173378, it is proposed to introduce the Unified DRX architecture for 5G

2) It is proposed to update clause 5.4.1.2 and 5.4.2 in order to support unified DRX architecture. Also the description of UE reachable time window, Reachable area is deleted.
Proposal

Add the following to the TS 23.502.

*************** Start of first change*********************

5.3.X
Unified DRX (Discontinuous Reception) framework
5.3.X.1
General
The 5G system supports unified DRX architecture which allows one DRX cycle is negotiated between UE and the AMF and applies both in CM-IDLE and CM-CONNECTED/RRC-INACTIVE state commonly. During the registration procedure, a UE may provide a DRX parameters (i.e. DRX cycle) that the UE wants to use and the AMF confirms the DRX parameters to use. The DRX cycle can vary from short (e.g. 32ms) to long (e.g. tens of minutes) so extended buffering may be required for longer DRX cycle.
Editor's note: Details of DRX parameters and cycle should be confirmed by RAN.

NOTE: A UE should carefully select the desired DRX cycle taking into account the power saving efficiency and the terminated service latency.
If the UE does not provide any DRX parameters during registration procedure, the default DRX cycle which is broadcasted by the RAN is applied.
*************** Second changes *********************

5.4.1.2
UE reachability allowing mobile terminated data while the UE is CM-IDLE

5.4.1.2.1
General characteristics

A UE is reachable by paging in CM-IDLE state unless the UE applies MICO mode. If the UE applies longer DRX cycle (5.3.X), the AMF considers that the UE is not immediately reachable so the AMF may invoke extended buffering of Mobile Terminated data at the UPF by indicating to SMF. 





5.4.1.3
Mobile Initiated Connection only (MICO) mode

A UE may indicate preference for MICO mode during initial registration or registration update. The AMF, based on local configuration, UE indicated preferences, UE subscription information and network policies, or any combination of them, determines whether MICO mode is allowed for the UE and indicates it to the UE during Registration procedure.

The UE and core network re-initiates or exits the MICO mode at subsequent registration signalling. If MICO mode is not indicated explicitly in Registration, then both the UE and the AMF shall not use the MICO mode.

The AMF assigns a registration area to the UE during the registration procedure. When the AMF indicates MICO mode to a UE, the registration area is not constrained by paging area size. The network, based on local policy, and subscription information, may decide to provide an "all PLMN" registration area to the UE. In that case, re-registration to the same PLMN due to mobility does not apply.
Editor's Note: whether the AMF does not allocate a periodic registration timer when providing an "all PLMN" registration area or provides a very long periodic registration timer is FFS.

If mobility restrictions are applied to a UE in MICO mode, the AMF needs to allocate an allowed area/non-allowed area to the UE as specified in clause 5.3.4.1.
When the AMF indicates MICO mode to a UE, the AMF considers the UE always unreachable while in CM-IDLE. The CN rejects any request for downlink data delivery for an MICO UE in idle mode. The CN also defers downlink transport over NAS for SMS, location services, etc. The UE in MICO mode is only reachable for mobile terminated data or signalling when the UE is in CM-CONNECTED mode for the PDU sessions that are resumed.
In order to allow for timely delivery of mobile terminated data and/or signalling, when a UE in MICO mode transitions to CM-CONNECTED, the AMF may provide a Pending Data indication to the RAN node. If the RAN node receives this indication, the RAN node may take this information into account when determining user inactivity.
A UE in MICO mode need not listen to paging while in CM-IDLE. A UE in MICO mode may stop any access stratum procedures in CM-IDLE, until the UE initiates CM-IDLE to CM-CONNECTED mode procedures due to one of the following triggers:

-
A change in the UE (e.g. change in configuration) requires an update its registration with the network.

-
Periodic registration timer expires.
-
MO data pending.
-
MO signalling pending (e.g. SM procedure initiated).
Editor's note:
It is FFS whether the AMF indicates to the RAN that the UE is in MICO mode.

If a registration area that is not the "all PLMN" registration area is allocated to a UE in MICO mode, then the UE determines if it is within the registration area or not when it has MO data or MO signalling.
5.4.1.4
Mobile Deregistration at the End of Communication
Editor's note:
It is FFS to define the name of this functionality.
A UE can perform deregistration at the end of communication without additional NAS signalling. The UE may indicate preference for the deregistration at the end of communication during registration procedure. The AMF determines whether it is supported for the UE, and indicates during the registration signalling. When the AMF applies the deregistration at the end of communication to the UE, the AMF considers the UE enters RM-DEREGISTERED at the release of N2 connection for the UE, and the UE moves to RM-DEREGISTERED when leaving CM-CONNECTED.
5.4.2
UE reachability in CM-CONNECTED
For a UE in CM-CONNECTED state:

-
the AMF knows the UE location is on a serving (R)AN node granularity.

-
when the UE reachability is managed by the 5G RAN, the AMF may provide the UE reachability management policy information to the 5G RAN.

Editor's note:
Related content of the UE reachability management policy are FFS.
-
the 5G RAN notifies the AMF when UE becomes unreachable from RAN point of view.
Editor's note:
The other case of UE reachability detection is FFS. Editor's note:
how the AMF is notified is FFS.
NOTE 1:
How to do the RAN level reachability detection is to be decided by the RAN WG.
A UE is reachable by RAN paging in CM-CONNECTED/RRC-INACTIVE state. If the UE applies longer DRX cycle (5.3.X), the RAN considers that the UE is not immediately reachable so the RAN may invoke extended buffering of MT data at the RAN.
*************** End of changes *********************
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