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****************** START CHANGE ***************
[bookmark: _Toc114665525]5.31.7.2.1	Overview
The UE and the network may negotiate over non-access stratum signalling the use of extended idle mode DRX for reducing its power consumption, while being available for mobile terminating data and/or network originated procedures within a certain delay dependent on the DRX cycle value. Extended DRX in CM-IDLE is supported for E-UTRA and NR connected to 5GC. Extended DRX in CM-CONNECTED with RRC-Inactive mode is supported for WB-E-UTRA, LTE-M and NR connected to 5GC. RRC-Inactive is not supported by NB-IoT connected to 5GC.
The negotiation of the eDRX parameters for NR, WB-E-UTRA and LTE-M is supported over any RAT.
Applications that want to use extended idle mode DRX need to consider specific handling of mobile terminating services or data transfers, and in particular they need to consider the delay tolerance of mobile terminated data. A network side application may send mobile terminated data, an SMS, or a device trigger, and needs to be aware that extended idle mode DRX may be in place. A UE should request for extended idle mode DRX only when all expected mobile terminating communication is tolerant to delay.
NOTE 1:	The extended idle mode DRX cycle length requested by UE takes into account requirements of applications running on the UE. Subscription based determination of eDRX cycle length can be used in those rare scenarios when applications on UE cannot be modified to request appropriate extended idle mode DRX cycle length. The network accepting extended DRX while providing an extended idle mode DRX cycle length value longer than the one requested by the UE, can adversely impact reachability requirements of applications running on the UE.
UE and NW negotiate the use of extended idle mode DRX as follows:
	If the UE decides to request for extended idle mode DRX, the UE includes an extended idle mode DRX parameters information element in the Registration Request message. The UE may also include the UE specific DRX parameters information element for regular idle mode DRX according to clause 5.4.5. The extended DRX parameters information element includes the extended idle mode DRX cycle length.
	The AMF decides whether to accept or reject the UE request for enabling extended idle mode DRX. If the AMF accepts the extended idle mode DRX, the AMF based on operator policies and, if available, the extended idle mode DRX cycle length value in the subscription data from the UDM, may also provide different values of the extended idle mode DRX parameters than what was requested by the UE. The AMF taking into account the RAT specific Subscribed Paging Time Window, the UE's current RAT and local policy also assigns a Paging Time Window length to be used, and provides this value to the UE during Registration Update procedures together with the extended idle mode DRX cycle length in the extended DRX parameter information element. If the AMF accepts the use of extended idle mode DRX, the UE shall apply extended idle mode DRX based on the received extended idle mode DRX length, the UE's current RAT (NR, NB-IoT, WB-E-UTRA or LTE-M) and RAT specific Paging Time Window length. If the UE does not receive the extended DRX parameters information element in the relevant accept message because the AMF rejected its request or because the request was received by AMF not supporting extended idle mode DRX, the UE shall apply its regular discontinuous reception as defined in clause 5.4.5. For NR, Paging Time Window applies for extended DRX lengths greater than 10.24s as defined in TS 38.304 [50]. For WB-E-UTRA, Paging Time Window applies for extended DRX lengths of 10.24s and greater as defined in TS 36.304 [52].
	When the UE is accessing NR, if the AMF provides an extended idle mode DRX cycle length value of 10.24s, and the registration area of the UE contains only NR cells, the AMF does not include a Paging Time Window. If the AMF provides an extended idle mode DRX cycle length value of 10.24s, and the registration area of the UE contains E-UTRA cells and NR cells if the UE supports both E-UTRA and NR, the AMF includes a Paging Time Window.
	For WB-E-UTRA and LTE-M the eNB broadcasts an indicator for support of extended idle mode DRX in 5GC in addition to the existing indicator for support of extended idle mode DRX in EPC as defined in TS 36.331 [51]. For NR the gNB broadcasts an indicator for support of extended idle mode DRX as defined in TS 38.331 [28]. This indicator is used by the UE in CM-IDLE state.
NOTE 2:	A broadcast indicator for support of extended idle mode DRX is not needed for NB-IoT as it is always supported in NB-IoT.
The specific negotiation procedure handling is described in TS 23.502 [3].
NOTE 3:	If the Periodic Registration Update timer assigned to the UE is not longer than the extended idle mode DRX cycle the power savings are not maximised.
For RAT types that support extended DRX for CM-CONNECTED with RRC Inactive state, the AMF passes the UE's accepted idle mode eDRX cycle length value to NG-RAN. If the UE supports eDRX in RRC inactive, based on its UE radio capabilities, NG-RAN configures the UE with an eDRX cycle in RRC-INACTIVE as specified in TS 38.300 [27] up to the value for the UE's idle mode eDRX cycle as provided by the AMF in "RRC Inactive Assistance Information" as defined in clause 5.3.3.2.5 or up to 10.24 seconds (whichever is lower).
If eDRX cycle is applied in RRC-INACTIVE, the RAN buffers DL packets up to the duration of the eDRX cycle chosen by NG-RAN if the eDRX cycle does not last more than 10.24 seconds. Otherwise if the eDRX cycle lasts more than 10.24s, the NG-RAN can send an indication to the CN and the CN can handle mobile terminated (MT) communication as specified in clause 5.31.7.2.4 and apply high latency communication as specified in clause 5.31.8.
NOTE 4:	If the indication that the UE is transitioning to RRC-INACTIVE state is not sent (or sent after UE has entered RRC-INACTIVE state) by the NG-RAN then until CN receives it the CN cannot apply the high latency communication functionality, other NFs will not be aware of the UE reachability, certain high latency communication related services provided to the AF via NEF would not be available, and downlink data in RAN might be lost. 
When the UE has PDU Session associated with emergency services, the UE and AMF follow regular discontinuous reception as defined in clause 5.4.5 and shall not use the extended idle mode DRX. Extended idle mode DRX parameters may be negotiated while the UE has PDU Session associated with emergency services. When the PDU Session associated with emergency services is released, the UE and AMF shall reuse the negotiated extended idle mode DRX parameters in the last Registration Update procedure.
The UE shall include the extended DRX parameters information element in each Registration Request message if it still wants to use extended idle mode DRX. At AMF to AMF, AMF to MME and MME to AMF mobility, the extended idle mode DRX parameters are not sent from the old CN node to the new CN node as part of the MM context information.

****************** NEXT CHANGE ***************
5.31.7.2.4	Paging for extended DRX for RRC-INACTIVE in NR connected to 5GC
For NR, the NG-RAN may request the CN to handle mobile terminated (MT) communication for the UE configured with eDRX for RRC-INACTIVE state by means of the Connection Inactive procedure with CN based MT communication handling Procedure (see clause 4.8.1.1a of TS 23.502 [3]). This allows the CN to apply high latency communication functions as specified in clause 5.31.8. The NG-RAN provides the eDRX cycle value for RRC-INACTIVE to AMF (i.e. >10.24s). Based on the request from NG-RAN, the AMF responds to NG-RAN and informs other NFs (e.g. SMF and UPF) involved in downlink data handling and trigger the data buffering as specified in clause 4.8.1.1a of TS 23.502 [3]. 
When MT data or signalling arrives for a UE in RRC-INACTIVE state, the other NFs communicate with the AMF for delivery of MT data or signalling. The AMF calculates the UE reachability based on the eDRX cycle value for RRC-INACTIVE state provided by NG-RAN and triggers NG-RAN paging via an N2 message if the UE is considered reachable as specified in clause 4.8.2.2b of TS 23.502 [3], otherwise the AMF informs other NFs applying high latency communication functions as specified in clause 5.31.8 based on eDRX cycle  for RRC-INACTIVE (e.g. an Estimated Maximum Wait Time is calculated based on eDRX cycle value for RRC-INACTIVE). 
When the UE enters RRC-CONNECTED state if the NG-RAN had indicated to the CN about the RRC-INACTIVE state, NG-RAN informs the AMF that the UE is now in RRC-CONNECTED state as specified in clause 4.8.2.2 of TS 23.502 [3]. The AMF then informs other NFs that the UE is now reachable using the high latency communication functions as specified in clause 5.31.8 and MT data and signaling can be delivered to the UE. 

****************** NEXT CHANGE ***************
[bookmark: _Toc114665531]5.31.8	High latency communication
Functions for High latency communication may be used to handle mobile terminated (MT) communication with UEs being unreachable while using power saving functions as specified in clause 5.31.7. "High latency" refers to the initial response time before normal exchange of packets is established. That is, the time it takes before a UE has woken up from its power saving state and responded to an initial downlink packet or signal.
When a NR RedCap UE requests to use the power saving functions as specified in clause 5.31.7, then the AMF may, based on local policy, reroute the Registration Request to another AMF that supports High latency communication as specified in clause 6.3.5.
High latency communication is supported by extended buffering of downlink data in the UPF, SMF or NEF when a UE is using power saving functions in CM-IDLE state or in RRC-INACTIVE state and the UE is not reachable. For UPF anchored PDU sessions the SMF configures during AN release or when NG-RAN indicates via the AMF the UE is in extended DRX for RRC-INACTIVE, the UPF with user data Forwarding Action Rule and user data Buffering Action Rule according to TS 29.244 [65]. The rules include instructions whether UPF buffering applies or the user data shall be forwarded to the SMF for buffering in the SMF. For NEF anchored PDU sessions only extended buffering in the NEF is supported in this release of the specification. During the Network Triggered Service Request procedure or Mobile Terminated Data Transport procedures when using Control Plane CIoT 5GS Optimisation, the AMF provides an Estimated Maximum Wait Time to the SMF if the SMF indicates the support of extended buffering. The SMF determines the Extended Buffering Time based on the received Estimated Maximum Wait Time or local configuration. The handling is e.g. specified in the Network Triggered Service Request procedure, clauses 4.2.3.3, 4.2.6, 4.24.2 and 4.25.5 of TS 23.502 [3].
High latency communication is also supported through notification procedures. The following procedures are available based on different monitoring events:
-	UE Reachability;
-	Availability after DDN failure;
-	Downlink Data Delivery Status.
An AF may request a one-time "UE Reachability" notification when it wants to send data to a UE which is using a power saving function (see event subscription procedure in clause 4.15.3.2 of TS 23.502 [3]). The SCS/AS/AF then waits with sending the data until it gets a notification that the UE is reachable (see notification procedures in TS 23.502 [3]).
An AF may request repeated "Availability after DDN failure" notifications where each UE reachability notification is triggered by a preceding DDN failure, i.e. the AF sends a downlink packet to request a UE reachability notification when the UE becomes reachable. That downlink packet is discarded by the UPF or SMF or NEF (see notification procedures in TS 23.502 [3]).
An AF may request repeated "Downlink Data Delivery Status" notifications when it wants indications that DL data has been buffered or when buffered DL data has been delivered to the UE.
If MICO mode or extended idle mode DRX is enabled, Idle Status Indication allows the AF to determine when the UE transitions into idle mode. When requesting to be informed of either "UE Reachability" or "Availability after DDN failure" notification, the AF may also request Idle Status Indication. If the UDM and the AMF support Idle Status Indication, then when the UE for which MICO mode or extended idle mode DRX is enabled transitions into idle mode, the AMF includes in the notification towards the NEF the time at which the UE transitioned into idle mode, the active time and the periodic registration update timer granted to the UE by the AMF, the eDRX cycle length and the Suggested number of downlink packets if a value was provided to the SMF.
An AF may provide parameters related to High latency communication for different methods to UDM, via NEF, as part of provisioning capability as specified in clause 5.20. The UDM can further deliver the parameters to other NFs (e.g. AMF or SMF) as specified in clause 4.15.6 of TS 23.502 [3].
If the AMF is aware that some signalling or data is pending in the network for an UE that is known as being unreachable for a long duration, e.g. for UE's having extended idle mode DRX, extended DRX for RRC-INACTIVE or MICO enabled, the AMF maintains the N2 connection for at least the Extended Connected Time and provides the Extended Connected Time value in a NG-AP message to the RAN. The Extended Connected Time value indicates the minimum time the RAN should keep the UE in RRC-CONNECTED state regardless of inactivity. At inter-RAN node handovers, if some signalling or data are still pending, the target AMF may send the Extended Connected Time value to the target RAN node.
****************** END CHANGES ***************

