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Abstract of the contribution: This contribution involves that UE identifier should be provided to RAN for purpose of RAN paging occasion calculation. 
1. Discussion
In Inactive state, when downlink data arrives, RAN will send RAN paging. According to RAN2 discussion, the paging occasion for CN and RAN overlaps and same mechanism is used, RAN will calculate RAN paging occasion based on UE identifier.
“ The UE in RRC_IDLE and RRC_INACTIVE states may use DRX in order to reduce power consumption. While in RRC_IDLE the UE monitors 5GC-initiated paging, in RRC_INACTIVE the UE is reachable via RAN-initiated paging and 5GC-initiated paging. RAN and 5GC paging occasions overlap and same paging mechanism is used. The UE monitors one paging occasion per DRX cycle for the reception of paging as follows:
-	Paging DRX cycle length is configurable:
-	A default DRX cycle for CN paging is configurable via system information;
-	A UE specific DRX cycle for CN paging is configurable via UE dedicated signalling;
-	NG-RAN can configure a UE with a DRX cycle for RAN paging. This configuration can be UE specific.
-	The number of paging occasions in a DRX cycle is configurable via system information:
-	A network may distribute UEs to the paging occasions based on UE id when multiple paging occasions are configured in the DRX cycle.
-	Paging occasion can consist of multiple time slots (e.g. subframe or OFDM symbol). The number of time slots in a paging occasion is configurable via system information:
-     A network may transmit a paging using a different set of DL Tx beam(s) or repetitions in each time slot.”
For CN paging, when CN sends paging request to RAN, the UE identifier, e.g. IMSI will be included in the paging request message for RAN to calculate the paging occasions. 
[bookmark: OLE_LINK34]For RAN paging, no UE identifier will be provided to RAN when downlink data arrives to RAN, therefore, CN needs to provide the UE identifier to the RAN in the "RRC Inactive assistance information" during N2 activation with the (new) serving NG-RAN node.
Proposal: Include UE identifier in "RRC Inactive assistance information" to assist RAN calculating paging occasions.
[bookmark: OLE_LINK32]2	Proposal
It is proposed to agree on the proposed changes to TS 23.501.
[bookmark: _Hlk489632559][bookmark: _Toc476030860]*************** Start of changes *********************
[bookmark: _Toc494348420]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 23.203: "Policies and Charging control architecture; Stage 2".
[5]	3GPP TS 23.040: "Technical realization of the Short Message Service (SMS); Stage 2".
[6]	3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface: Stage 3".
[7]	IETF RFC 7157: "IPv6 Multihoming without Network Address Translation".
[8]	IETF RFC 4191: "Default Router Preferences and More-Specific Routes".
[9]	IETF RFC 2131: "Dynamic Host Configuration Protocol".
[10]	IETF RFC 4862: "IPv6 Stateless Address Autoconfiguration".
[11]	ITU‑T Recommendation I.130: "Method for the characterization of telecommunication services supported by an ISDN and network capabilities of an ISDN".
[12]	ITU‑T Recommendation Q.65: "The unified functional methodology for the characterization of services and network capabilities".
[13]	3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS): Stage 3".
[14]	IETF RFC 3736: "Stateless DHCP Service for IPv6".
[15]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[16]	3GPP TS 22.173: "IMS Multimedia Telephony Service and supplementary services; Stage 1".
[17]	3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station in idle mode".
[18]	3GPP TS 23.167: "3rd Generation Partnership Project; Technical Specification Group Services and Systems Aspects; IP Multimedia Subsystem (IMS) emergency sessions".
[19]	3GPP TS 23.003: "Numbering, Addressing and Identification".
[20]	IETF RFC 4282: "The Network Access Identifier".
[21]	3GPP TS 23.002: "Network Architecture".
[22]	3GPP TS 23.335: "User Data Convergence (UDC); Technical realization and information flows; Stage 2".
[23]	3GPP TS 23.221: "Architectural requirements".
[24]	3GPP TS 22.153: "Multimedia priority service".
[25]	3GPP TS 22.011: "Service Accessibility".
[26]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[27]	3GPP TS 38.300: "NR; NR and NG-RAN Overall Description".
[28]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol Specification".
[29]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[30]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[31]	3GPP TS 37.340: " NR; Multi-connectivity; Overall description; Stage-2".
[32]	3GPP TS 23.214: "Architecture enhancements for control and user plane separation of EPC nodes; Stage 2".
[33]	3GPP TS 22.101: "3rd Generation Partnership Project; Technical Specification Group Services and Systems Aspects; Service aspects; Service principles".
[34]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[35]	3GPP TS 33.106: "Lawful Interception Requirements".
[36]	3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".
[bookmark: _Hlk492069047][37]	3GPP TS 23.280: "Common functional architecture to support mission critical services; Stage 2".
[38]	3GPP TS 23.379: "Functional architecture and information flows to support Mission Critical Push To Talk (MCPTT); Stage 2".
[39]	3GPP TS 23.281: "Functional architecture and information flows to support Mission Critical Video (MCVideo); Stage 2".
[40]	3GPP TS 23.282: "Functional architecture and information flows to support Mission Critical Data (MCData); Stage 2".
[41]	3GPP TS 32.240: "Charging management; Charging architecture and principles".
[42]	3GPP TS 38.401: "NG-RAN Architecture description".
[43]	3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".
[44]	IETF RFC 4960: "Stream Control Transmission Protocol".
[bookmark: OLE_LINK6][45]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[46]	3GPP TS 38.304: " User Equipment (UE) procedures in Idle mode".

[bookmark: _MON_1541923653][bookmark: _MON_1403814463][bookmark: _MON_1403814472][bookmark: _MON_1564321816][bookmark: _Toc494348483]5.3.3.2.5	CM-CONNECTED with RRC Inactive state
RRC Inactive state applies to NG-RAN.
The AMF, based on network configuration may provide assistance information to the NG-RAN, to assist the NG-RAN's decision whether the UE can be sent to RRC Inactive state.
Editor's note: It is FFS if the UE provides indication of support for RRC inactive state on NAS or AS layer.
[bookmark: OLE_LINK31]The "RRC Inactive assistance information" includes:
-	UE specific DRX values.
[bookmark: OLE_LINK30]-	the Registration Area provided to the UE;
[bookmark: OLE_LINK29]-	Periodic Registration Update timer
-	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode.
-	Information from the UE permanent identifier, as defined in TS 38.304 [46], that allows the RAN to calculate the UE’s RAN paging occasions.
[bookmark: OLE_LINK33][bookmark: _GoBack]The RRC Inactive assistance information mentioned above is provided by the AMF during N2 activation with the (new) serving NG-RAN node (i.e. during Registration, service request, handover) to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state. RRC Inactive state is part of RRC state machine, and it is up to the RAN to determine the conditions to enter RRC Inactive state. If any of the parameters included in the RRC Inactive Assistance Information changes as the result of NAS procedure, the AMF shall update the RRC Inactive Assistance Information to the NG-RAN node.
When the UE is in CM-CONNECTED state, if the AMF has provided RRC Inactive assistance information, the RAN node may decide to move a UE to CM-CONNECTED with RRC Inactive state.
The state of the N2 and N3 reference points are not changed by the UE entering CM-CONNECTED with RRC Inactive state. A UE in RRC inactive state is aware of the RAN Notification area.
The 5GC network is not aware of the UE transitions between CM-CONNECTED with RRC Connected and CM-CONNECTED with RRC Inactive state, unless the 5GC network is notified via N2 notification procedure in TS 23.502 [3] clause 4.8.3.
At transition into CM-CONNECTED with RRC Inactive state, the UE applies with a periodic RAN Notification Area Update and the timer is restarted in the UE and in the RAN as defined in TS 38.300 [27].
[bookmark: _Hlk490569293]When assigning the Periodic RAN Notification Area Update timer, the NG-RAN shall take into account the value of the Periodic Registration Update timer value indicated in the RRC Inactive Assistance Information.
If the periodic RAN Notification Area Update timer expires in RAN, the RAN shall start an RRC release timer. If the RRC release timer expires, the RAN shall initiate UE context release in the AN procedure as specified in TS 23.502 [3].
When the UE is in CM- CONNECTED with RRC inactive state, the UE performs PLMN selection procedures as defined in TS 23.122 [17] for CM-IDLE.
When the UE is CM-CONNECTED with RRC Inactive state, the UE may resume the RRC connection due to:
-	Uplink data pending;
-	Mobile initiated NAS signalling procedure;
-	As a response to RAN paging;
-	Notifying the network that it has left the RAN Notification area;
-	Upon periodic RAN update timer expiration.
If the UE resumes the connection in a different NG-RAN node within the same PLMN, the UE AS context is retrieved from the old NG-RAN node and a procedure is triggered towards the CN (see TS 23.502 [3]).
If the RAN paging procedure, as defined in TS 38.300 [27], is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:
-	If NG-RAN has a pending NAS PDU for transmission, the RAN node shall initiate the NAS signaling connection release procedure (see TS 23.502 [3]) to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.
-	If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the NAS signaling connection release procedure (see TS 23.502 [3]) based on local configuration in NG-RAN.
Editor's note: Whether and how access control/barring applies for UE in CM-CONNECTED with RRC Inactive state is FFS.
If a UE in CM-CONNECTED with RRC Inactive state performs cell selection to GERAN/UTRAN/EPS, it shall follow idle mode procedures.
In addition, a UE in CM-CONNECTED state with RRC Inactive state shall enter CM-IDLE mode and follow relevant NAS procedure in the following cases:
-	If RRC resume procedure fails,
	If the UE receives Core Network paging,
-	If the periodic RAN Notification Area Update timer expires and the UE cannot successfully resume the RRC connection.
-	in any other failure scenario that cannot be resolved in RRC Inactive mode and requires the UE to move to CM-IDLE mode.
When UE is in CM-CONNECTED with RRC Inactive state, if RAN has received Location Reporting Control message from AMF with the reporting type indicating single stand-alone report, the RAN shall perform RAN paging before reporting the location to AMF.
When UE is in CM-CONNECTED with RRC Inactive state, if RAN has received Location Reporting Control message from AMF with the reporting type indicating continuously reporting whenever the UE changes cell, the RAN shall send a Location Report message to AMF including UE's last known location with time stamp.
*************** End of changes *********************
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