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Introduction

It is agreed to introduce in 5G System a new RRC Inactive state that requires new procedures that should be documented in the SA2 specifications.

Discussion

The RRC Inactive state is based on:

· At transition from RRC_CONNECTED to RRC_INACTIVE storing the Access Stratum (AS) UE Context in the RAN and in the UE 

· While in RRC_INACTIVE keeping the N2 UE connection and N3 user plane resources established

· The UE CM state in the UE and in the AMF is CM-CONNECTED

· The stored AS UE Context data is used to enable faster resumption of the RRC connection to enter RRC_CONNECTED state

This above requires two RRC procedures:

· ‘Connection Suspend procedure’ specifying RRC_CONNECTED to RRC_INACTIVE state transition 

and

· ‘Connection Resume procedure’ specifying transition from RRC_INACTIVE to RRC_CONNECTED state.

Given that a UE in RRC_INACTIVE state behaves as UE in RRC_IDLE state, RAN is unaware of e.g. UE location on a cell level as in case of RRC_CONNECTED state, neither can it communicate with the UE without establishing/resuming the RRC connection first. On the other hand, the CN traditionally developed functionality and features assuming awareness and an alignment of the UE states between AS and NAS layers, hence, to maintain the same possibilities also when RRC Inactive state is introduced and used, the AMF shall be aware of the UE RRC_CONNECTED/RRC_INACTIVE state transitions.

A UE in RRC_INACTIVE state has a rather different characteristic compared to when being in RRC_CONNECTED state but at the same time the UE is only represented in the CN by a single state, the CM-CONNECTED state. The CN needs to be aware of the UE’s RRC state due to following considerations:

-
It’s critical for CN to know the RRC state to be able to enhance the transmission control logic in an efficient way (e.g. adjusting timers, adjusting response to northbound requests, knowing correctness of latest cell id, statistics of UE behaviour, etc). For MT signalling during RRC_INACTIVE, RAN node change becomes a more frequent case (an exceptional collision scenario in EPS becomes a rather normal scenario in 5G), CN needs to be aware of the RRC_INACTIVE state to be able to handle the procedure interfering cases more properly (e.g. AMF/SMF shall be coordinated to re-send MT signalling towards the new RAN node). 

-
When AMF receives UE information query (e.g. Location info query) from other NFs while UE is in CM-CONNECTED, either the request shall be delivered to RAN to get more accurate info, or AMF shall be more aware of the UE states (e.g. RRC_INACTIVE state and the time stamp when it moves to RRC_INACTIVE).

-
The characteristics in these 2 RRC states are very different, from operation and maintenance point of view, it’s critical to have statistics, e.g. performance measurement, KPI, UE trace, separated from RRC_INACTIVE and RRC_CONNECTED even in the CN.  

-
CN needs to provide paging priority and policy/strategy differentiation information to RAN for MT signalling in case RAN paging will be applied (i.e. UE is in RRC_INACTIVE state). Even in the case of MT data or N2 downlink signalling (where RAN has access to certain paging priority and policy differentiation, e.g. QoS info of the PDU session), CN may need to assist RAN with paging priority and policy/strategy differentiation (e.g. the parameters in CN can be used to influence paging polity/strategy more than RAN side available parameters).

Proposal 1: Two new procedures are needed to support RRC_CONNECTED to RRC_INACTIVE (Connection Suspend) and RRC_INACTIVE to RRC_CONNECTED state transition (Connection Resume) where RAN notifies the AMF about the RRC state of the UE. Both procedures shall be documented in the TS 23.502.

The transition from RRC_INACTIVE to RRC_CONNECTED state may take place at the same old serving RAN node where the UE Context is stored or at a different, new serving RAN node. In the latter case the UE Context must be retrieved from the old serving RAN node where it is currently stored. There are two scenarios:

1. The new serving RAN node has an established Xn interface with the old serving RAN node.

2. The new serving RAN node does not have an established Xn interface with the old serving RAN node.

In scenario 1. the new serving RAN node retrieves the UE Context by means of a new procedure referred here as ‘UE Context Retrieval via the radio access network’. Furthermore, if the Resume procedure was triggered by paging from the old serving RAN node, the data that triggered paging buffered at old serving RAN node must also be forwarded to the new serving RAN node.

Proposal 2: A new procedure for a UE Context retrieval via the radio access network, i.e. via the Xn interface shall be introduced and documented in TS 23.502. This procedure shall also support data forwarding. 

In scenario 2. the new serving RAN nodes retrieves the UE Context by means of control plane signalling via the AMF. A AMF in the pool the RAN is connected to that is eligible to be used as a relay can be chosen. The AMF uses the old serving RAN node ID included in the Resume ID provided by the UE at Connection Resume procedure to identify and request the UE Context transfer from the old serving RAN node. Furthermore, if the Resume procedure was triggered by paging from the old serving RAN node, the data that triggered paging buffered at old serving RAN node must also be forwarded to the new serving RAN node. This is achieved by providing the ‘Downlink forwarding address’ from the new serving RAN node to the old serving RAN node.

 Proposal 3: A new procedure for a UE Context retrieval via the 5GC, i.e. via the N2 interface shall be introduced and documented in TS 23.502. This procedure shall also support data forwarding by means of providing the ‘DL data forwarding address’ allocated by the new serving RAN node to the old service RAN node. 

The RRC_INACTIVE properties state shall meet the following objectives:

TR 38.804:

A UE in RRC_INACTIVE should incur minimum signalling to fulfil the control latency requirement [16] and minimise power consumption comparable to LTE RRC_IDLE and resource costs in the RAN/CN making it possible to maximise the number of UEs utilising and benefiting from this state. On the other hand, RRC states with significantly overlapping characteristics should be avoided and the number of network identifiers should be minimised.

TR 23.799:

RAN WG2 is expected to define means for a UE in MM Registered CN Connected state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CN Idle state.
The latency objective is met by the fact that the signalling to setup the N1, N2 and N3 associations and resources is eliminated.

The objective concerning minimisation of power consumption and resource costs is met by using UE’s Registration Area as its RAN Paging Area where no additional signalling from UE RAN Paging Area updates within its Registration Area will be induced.

RAN WG2 agreed to introduce the ‘RAN Paging Area’ where it is assumed that it will be aligned with the LC agreement where that area can be configured in the UE by RAN as a:

· List of cells

· TA List

Hence configuring the RAN Paging Area of the same size as UE’s Registration Area rather than opting for a smaller ‘cell list based’ RAN Paging Areas limited by Xn availability, has the benefit of keeping the signalling overhead and UE battery lifetime while in RRC_INACTIVE state on par with the CM-IDLE state as documented as an objective by SA2 in the TR 23.799. 

Using the Registration Area (TA List) implies that the RAN Paging Area can reach outside of the Xn connectivity of the old serving RAN node. Hence RAN Paging shall not be limited by Xn connectivity. To overcome the Xn connectivity limitation at RAN Paging, the proposed solution is to introduce a new procedure, RAN Paging relay via the 5GC procedure. In this procedure old serving RAN sends the N2 Paging message to the AMF and requests the serving AMF to relay the N2 Paging message to the relevant RAN nodes that are in the UE’s Registration Area. RAN provides in the Paging Relay Request UE’s Registration Area assumed to be known in the RAN to ensure that RAN, when paging via Xn, does not page outside UE’s registration area.

Proposal 4: A new procedure for a RAN Paging Relay via the 5GC, i.e. via the N2 interface shall be introduced and documented in TS 23.502. This procedure shall also support data forwarding by means of providing the ‘DL data forwarding address’ allocated by the new serving RAN node to the old service RAN node.

As outlined in proposals 3 , RAN can initiate the UE Context retrieval via the CN/AMF. However, to ensure isolation between the slices not all AMFs connected to a given RAN node might be eligible to be used by the RAN node for this procedure.

Proposal 5: It is proposed that at NG/N2 interface setup, the AMF can indicate to RAN if it can be used by RAN for the UE Context retrieval via the CN procedures. The details will be specified by RAN WG3. When RAN needs to use the UE Context retrieval via the CN, it selects an AMF that indicated it supports this procedure. 
Conclusions

This contribution discussed the properties of the RRC Inactive state and proposes new procedures to accommodate these. Following proposals are made:

Proposal 1: Two new procedures are needed to support RRC_CONNECTED to RRC_INACTIVE (Connection Suspend) and RRC_INACTIVE to RRC_CONNECTED state transition (Connection Resume) where RAN notifies the AMF about the RRC state of the UE. Both procedures shall be documented in the TS 23.502.

Proposal 2: A new procedure for a UE Context retrieval via the radio access network, i.e. via the Xn interface shall be introduced and documented in TS 23.502. This procedure shall also support data forwarding. 

Proposal 3: A new procedure for a UE Context retrieval via the 5GC, i.e. via the N2 interface shall be introduced and documented in TS 23.502. This procedure shall also support data forwarding by means of providing the ‘DL data forwarding address’ allocated by the new serving RAN node to the old service RAN node. 

Proposal 4: A new procedure for a RAN Paging Relay via the 5GC, i.e. via the N2 interface shall be introduced and documented in TS 23.502. This procedure shall also support data forwarding by means of providing the ‘DL data forwarding address’ allocated by the new serving RAN node to the old service RAN node.

Proposal 5: It is proposed that at NG/N2 interface setup, the AMF can indicate to RAN if it can be used by RAN for the UE Context retrieval via the CN procedures. The details will be specified by RAN WG3. When RAN needs to use the UE Context retrieval via the CN, it selects an AMF that indicated it supports this procedure. 
It is proposed to introduce these new procedures into the TS 23.502.
-------------------------------------------FIRST CHANGE-------------------------------------------
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4.2.3.2
UE triggered Service Request in CM-IDLE state
Editor's note:
Procedure includes aspects required to support network slicing.

The Service Request procedure is used by a 5G UE in CM‑IDLE state to request the establishment of a secure connection to an AMF. The UE in CM‑IDLE state initiates the Service Request procedure in order to send uplink signalling messages, user data, or response to a network paging request. After receiving the Service Request message, the AMF may perform authentication, and the AMF shall perform the security procedure. After the establishment of a secure signalling connection to an AMF, the UE or network may send signalling messages, e.g. PDU session establishment from UE to the network, or the SMF, via the AMF, may start the User Plane resource establishment for the PDU sessions requested by network and/or indicated in the Service Request message.
Editor's note:
The state names (e.g. CM-IDLE, CM-CONNECTED) of the UE need to be aligned when decided
For any Service Request, the AMF may respond with a Service Response message to synchronize PDU session status between UE and network. The AMF may also respond with Service Reject message to UE, if the Service Request cannot be accepted by network.

For Service Request due to user data, network may take further actions if User Plane resource establishment is not successful.

NOTE 1:
The procedure in this clause 4.2.3.2 is not applicable for an access network (once the UE is registered in the network) in which the UE is always considered as in CM-CONNECTED state and in which the User Plane resource is always considered established for an active PDU session.
Editor's note:
The names of N2 message and N11 message are FFS.
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Figure 4.2.3.2-1: UE triggered Service Request procedure
1.
UE to (R)AN: MM NAS Service Request (PDU session ID(s), security parameters, PDU session status).


The UE sends NAS message Service Request towards the AMF encapsulated in an RRC message to the RAN. The RRC message(s) that can be used to carry the 5G Temporary ID and this NAS message are described in RAN specifications.

If the Service Request is triggered for user data, the UE includes the PDU session ID(s) in NAS Service Request message to indicate the PDU session(s) that the UE needs to use. If the Service Request is triggered for signalling only,  the UE doesn't include any PDU session ID. When this procedure is triggered for paging response, if the UE needs to use some PDU session(s), the UE includes the PDU session ID(s) in MM NAS Service Request message to indicate the PDU session(s) that the UE needs to use. Otherwise the UE will not include any PDU session ID.

The PDU session status indicates the PDU sessions available in the UE.
Editor's note:
It is FFS whether there is need to indicate the user data, signalling or paging response.

2.
(R)AN to AMF: N2 Message(MM NAS Service Request, 5G Temporary ID, Location information, RAT type, RRC establishment cause). Details of this step are described in RAN specifications. If the AMF can't handle the Service Request it will reject it.

5G Temporary ID is obtained in RRC procedure. RAN selects the AMF according to Temporary ID. The Location Information and RAT type relates to the cell in which the UE is camping.


Based on the PDU session status, the AMF may initiate PDU session release procedure if the PDU session is not available in the UE.

Editor's note:
The name for the global cell-id e.g. whether ECGI is used or some other term is FFS and will need to be determined also in collaboration with RAN WG.

Editor's note:
Procedures for the monitoring events for "Availability after DDN failure" are FFS.

Editor's note:
Procedures and parameters for CSG paging are FFS depending on whether CSG will be supported.

3.
If the Service Request was not sent integrity protected or integrity protection is indicated as failed, the AMF shall initiate NAS authentication/security procedure as defined in clause 4.6.


If the UE triggered the Service Request to establish a signalling connection only, after the security exchange the UE and the network can send signalling and steps 4 and 7 to 12 are skipped.

4.
[Conditional] AMF to SMF: N11 Message (PDU session ID(s), Cause(s), UE location information).

The N11 message is sent in one or more of the following scenarios:
-
If the MM NAS Service Request message includes PDU session ID(s), or this procedure is triggered by SMF but PDU session IDs from UE correlates to other SMFs than the one triggering the procedure, the AMF sends N11 message to SMF(s) associated with the PDU session ID(s) with Cause set to indicate "establishment of user plane resources" for a PDU session.
-
If the UE was in MICO mode and the AMF had notified an SMF of the UE being unreachable and that SMF needs not send DL data notifications to the AMF, the AMF informs the SMF that the UE is reachable.

NOTE 2: the AMF will also notify any other NF that subscribed to UE reachability that the UE is reachable.

5.
Based on the new location info, the SMF checks the UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2], and determines to perform one of the following:

-
continue using the current UPF(s);

-
selects a new intermediate UPF, if the UE has moved out of the service area of UPF that is connecting to RAN, while maintaining the UPF(s) acting as PDU Session Anchor; or

-
trigger re-establishment of the PDU Session to perform relocation of the UPF acting as PDU Session anchor.
Editor's note:
The above text needs to be confirmed and is a result from implementing clashing P-CRs.
6a.
[Conditional] SMF to new UPF: N4 Session Establishment Request

If the SMF selects a new UPF to act as intermediate UPF for the PDU session, an N4 Session Establishment Request message is sent to the new UPF, providing Packet detection, enforcement and reporting rules to be installed on the intermediate UPF. The PDU session anchor info for this PDU Session is also provided to the intermediate UPF.

6b.
new UPF (intermediate) to SMF: N4 Session Establishment Response

The new intermediate UPF sends an N4 Session Establishment Response message to the SMF. In case the UPF allocates CN tunnel info, it provides CN DL tunnel info and UL tunnel info (i.e. CN N3 tunnel info) to the SMF. The SMF starts a timer, to be used in step 17a to release the resource in old intermediate UPF if there is one.

7a.
[Conditional] SMF to UPF (PSA): N4 Session Modification Request

The SMF sends N4 Session Modification Request message to PDU session anchor UPF, UPF (PSA), providing the DL tunnel information from new intermediate UPF.

7b.
UPF (PSA) to SMF: N4 Session Modification Response

The UPF (PSA) sends N4 Session Modification Response message to SMF.
8.
[Conditional] SMF to AMF: N11 Message (N1 SM information (PDU session ID, PDU Session re-establishment indication), N2 SM information (PDU Session ID, QoS profile, CN N3 Tunnel Info, S-NSSAI)) to the AMF.


Upon reception of the N11 Message in 4 with cause including "establishment of user plane resources", the SMF determines whether UPF reallocation is performed, based on the UE location information, UPF service area and operator policies:

-
For PDU session that SMF determines to be served by the current PDU Session Anchor UPF in step 5, the SMF generates only N2 SM information and sends N11 Message to the AMF to establish the User Plane(s). The N2 SM information contains information that the AMF shall provide to the RAN.
-
For PDU sessions that SMF determines that UPF reallocation for PDU Session Anchor UPF is needed in step 5, SMF may send N11 Message containing only N1 SM information to UE via AMF. The N1 SM information includes the corresponding PDU session ID and PDU Session re-establishment indication, which is the same as step 2 described in clause 4.3.5.1.1.

Upon reception of the N11 Message in step 4 with an indication that the UE is reachable, if the SMF has pending DL data the SMF sends N11 Message to the AMF to establish the User Plane(s) for the PDU sessions, otherwise the SMF resumes sending DL data notifications to the AMF in case of DL data.
Editor's note:
The above text needs to be confirmed and is a result from implementing clashing P-CRs.
9.
AMF to (R)AN: N2 Request (N2 SM information received from SMF, security context, AMF Signalling Connection ID, Handover Restriction List, MM NAS Service Accept, Registration area, Periodic registration area update time, MICO indication).

RAN stores the Security Context, AMF Signalling Connection Id, QoS Information for the QoS Flows of the PDU Sessions that are activated and N3 Tunnel IDs in the UE RAN context. The step is described in detail in RAN specifications. Handover Restriction List is described in TS 23.501 [2] clause 5.3.4.1 "Mobility Restrictions".

MM NAS Service Accept includes PDU session status in AMF. If N1 SM information is received from step 8, the Service Accept message also includes N1 SM information.

AMF shall include at least one N2 SM information from SMF if the procedure is triggered for PDU session User Plane setup. AMF may send additional N2 SM information from SMFs in separate N2 message(s) (e.g. N2 tunnel setup request), if there is any. Alternatively, if multiple SMFs are involved, the AMF may send one N2 Request message to (R)AN after all the N11 messages from SMFs are received. In such case, the N2 Request message includes the N2 SM information received in each of the N11 messages and information to enable AMF to associate responses to relevant SMF.
10.
(R)AN to UE: The RAN performs RRC Connection Reconfiguration with the UE depending on the QoS Information for all the QoS Flows of the PDU Sessions activated and Data Radio Bearers. The User Plane security is established at this step, which is described in detail in RAN specifications.

The RAN forwards the MM NAS Service Accept to the UE. The UE locally deletes context of PDU sessions that are not available in 5G CN.

If the N1 message is present in the Service Accept and indicates that the any PDU session needs to be re-established, the UE initiates PDU session re-establishment after Service Request procedure is complete. That is, for SSC mode 2, step 3 and step 4 is defined in clause 4.3.5.1.1 is performed. For SSC mode 3, step 3 and 4 defined in clause 4.3.5.2 is performed.
11.
After the User Plane radio resources are setup, the uplink data from the UE can now be forwarded to RAN. The 5G RAN sends the uplink data to the UPF address and Tunnel ID provided in the step 4.
12.
[Conditional] (R)AN to AMF: N2 Request Ack (N2 SM information (RAN Tunnel info, List of accepted QoS Flows for the PDU Sessions activated, List of rejected QoS Flows for the PDU Sessions activated). This step is described in detail in RAN specifications.

The message may include N2 SM information(s), e.g. RAN tunnel information. RAN may respond N2 SM information with separate N2 message (e.g. N2 tunnel setup response) if AMF sends separate N2 message in step 5.

If multiple N2 SM information are included in the N2 Request message in step 5, the N2 Request Ack includes multiple N2 SM information and information to enable the AMF to associate the responses to relevant SMF.
Editor's note:
Further detailing of the messages in N2 is FFS and is to be coordinated with RAN3.

13.
[Conditional] AMF to SMF: N11 Message (N2 SM information (RAN Tunnel info), RAT Type) per accepted PDU Session to the SMF.

If the AMF received N2 SM information (one or multiple) in step 8, then the AMF shall forward the N2 SM information to the relevant SMF. If the UE Time Zone has changed compared to the last reported UE Time Zone then the AMF shall include the UE Time Zone IE in this message.
Editor's note:
It is FFS how to handle the non-accepted QoS Flows.
Editor's note:
Procedure to pause charging by SMF is FFS.
14.
[Optional] SMF to PCF: If dynamic PCC is deployed, SMF may initiate IP-CAN Session Modification and provides new location information to the PCF.


See clause x.y.z for details.
15a.
[Conditional] SMF to new intermediate UPF: N4 Session Modification Request(RAN tunnel info).


If a User Plane is to be setup or modified the SMF initiates a N4 Session Modification procedure and provides RAN Tunnel Info. See clause x.y.z for more details.
15b.
[Conditional] UPF to SMF: N4 Session Update Response.

See clause x.y.z for more details.
16.
[Conditional] SMF to AMF: N11 Message ACK.

Editor's note:
It is FFS whether this message is needed.
17a.
[Conditional] SMF to old intermediate UPF: N4 Session Release Request

If there is an old intermediate UPF, the SMF initiates resource release, after timer in step 6b expires, by sending an N4 Session Release Request (Release Cause) to old intermediate UPF.
17b.
Old intermediate UPF to SMF: N4 Session Release Response


The old UPF acknowledges with an N4 Session Release Response message to confirm the release of resources.
--------------------------------------NEXT CHANGE------------------------------------
4.8.x1
Connection Suspend procedure

This procedure is used by the network to suspend the RRC connection and perform a RRC Connected to RRC Inactive state transition if the UE and the network support RRC Inactive state (see TS 38.300 [9] and TS 38.413 [10]).
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Figure 4.8.x1-1: RRC Connected to RRC Inactive state transition 
1.
RAN to UE: RRC message (Resume ID)

RAN initiates the transition to the RRC Inactive state, see TS 38.300 [9] providing the UE with its Resume ID. UE remains in CM-CONNECTED state. The N2AP association as well as N3 user plane resources are kept established. Data related to the N2AP association, UE Context and N3 user plane resources, necessary to resume the connection is kept in the RAN.
2.
RAN to AMF: N2 Notification (Inactive)
RAN notifies the AMF that the UE's RRC state is moved RRC Inactive state. The N2AP association as well as N3 user plane resources are kept established. Data related to the N2AP association, UE Context and N3 user plane resources is kept in the AMF. AMF state remains CM-CONNECTED.

Editor’s Note:
Details concerning RRC and N2 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.

-----------------------------------------NEXT CHANGE-------------------------------------------------

4.8.x2
Connection Resume procedure

The Connection Resume procedure is used by the UE to resume the RRC connection and to perform RRC Inactive to RRC Connected state transition. This procedure may be used if the UE and the network support RRC Inactive state (see TS 38.300 [9]) and the UE has stored the necessary information to conduct the Connection Resume procedure (see TS 38.413 [10]) otherwise the Service Request procedure is used, see clause 4.2.3.2.
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Figure 4.8.x2-1: RRC Inactive to RRC Connected state transition 
1.  UE to RAN: RRC message (Resume ID)

The UE initiates the transition from RRC Inactive state to RRC Connected state, see TS 38.300 [9]. The UE provides its Resume ID needed by the RAN to access the UE’s stored Context. 

2.
[Conditional] RAN performs UE Context Retrieval. 

UE Context Retrieval is performed when the UE Context associated with the UE attempting to resume its connection is not locally available at the accessed RAN. The UE Context Retrieval procedure via radio access network is specified in TS 38.423 [11]. The UE Context Retrieval procedure via the core network is specified in sub-clause x.y.z and in TS 38.413 [10].

3.
RAN to UE: RRC message (Resume ID)


The RAN confirms to the UE that the UE has entered RRC Connected state.

4.
RAN to AMF: N2 Notification (Connected) 

RAN notifies the AMF that the UE entered RRC Connected state.

Editor’s Note:
Details concerning RRC and N2 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.

-----------------------------------------NEXT CHANGE-------------------------------------------------

4.8.x3
UE Context Retrieval via the radio access network

The UE Context Retrieval via the radio access network procedure is used if the UE in RRC Inactive state requests to resume a connection toward a new RAN while the UE Context is stored at Old Serving RAN, and the UE Context can be retrieved from the Old Serving RAN node by means of Xn signalling (only).
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Figure 4.8.x3-1: UE Context Retrieval via the radio access network 
1.
New Serving RAN to Old Serving RAN: Xn Context Retrieval procedure.

The New Serving RAN node retrieves the UE Context by using the Xn Retrieve UE Context procedure, see TS 38.xxx [x]. If the Old Serving RAN node is able to resolve the Resume ID it provides UE Context data to the New Serving RAN node.

Editor’s Note:
The handling of non-delivered NAS PDUs is FFS.

2. 
New Serving RAN to Serving AMF: N2 Paths Switch.

New Serving RAN performs the N2 Path Switch procedure towards the AMF.

3.
New Serving RAN to Old Serving RAN: Xn Context Release (Downling forwarding address)

The New Serving RAN node requests the Old Serving RAN node to release the UE Context. This message contains Downlink forwarding addresses for the user data buffered at Old Serving RAN nodes.

4.
Old Serving RAN to New Serving RAN: Forwarding of pending DL user data is performed.

Editor’s Note:
Details concerning RRC and N2 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.

-----------------------------------------NEXT CHANGE-------------------------------------------------

4.8.x4
UE Context Retrieval via the 5GC

The UE Context Retrieval via the 5GC procedure is used if the UE in RRC Inactive state requests to resume a connection toward a new RAN while the UE Context is stored at Old Serving RAN, and the UE Context can not be retrieved from the Old Serving RAN node due to lack of Xn interface between the New and the Old Servin RAN node.
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Figure 4.8.x4-1: UE Context Retrieval via the core network 

1.
The New Serving RAN node realises that it has no Xn connection to a RAN node with the identity indicated in the Resume ID and decides to perform the Context Retrieval via Core Network procedure.

2.
RAN to AMF: N2 Retrieve UE Context Request (Old RAN ID (contained in the Resume ID),
Resume ID, new RAN ID).
The RAN requests an AMF that has indicated support for UE Context retrieval procedure within a pool to which it is connected, to resolve the RAN node identity. This AMF node doesn’t necessarily need to be the AMF serving the UE. Respective signalling is performed in a connection-less and the AMF stateless manner.

If the AMF is able to resolve the address of the indicated Old RAN ID, it forwards the request to that node.

3.
AMF to Old Serving RAN: Retrieve UE Context Request (Old RAN ID, New RAN ID, Resume ID).


The AMF forward the request to the Old Serving RAN.

4.
Old Serving RAN to AMF: Retrieve UE Context Response (Old RAN ID, New RAN ID, Resume ID, UE Context).

The Old Serving RAN node provides UE Context Data. 

Editor’s Note:
The handling of non-delivered NAS PDUs is FFS.

5.
AMF to RAN: N2 Retrieve UE Context Response (Resume ID, UE Context).

The AMF forwards the information received in step 4 to the New Serving RAN.

6.
RAN to AMF: N2 Path Switch (no Xn indicator, DL forwarding address)

The New Serving RAN node triggers the path switch procedure as if it would have received UE context data via Xn interface and indicates to the AMF that no Xn connection is available towards the Old Serving RAN node. The message also contains the DL forwarding addresses.

7.
AMF to Old Serving RAN: N2 UE Context Release. 

The AMF node performs the N2 UE Context Release procedure (as the New Serving RAN node is not able to trigger it via Xn) and provides the DL forwarding addresses for the user plane data.

8.
If necessary, forwarding of user data takes place.

Editor’s Note:
Details concerning RRC and N2 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.

-----------------------------------------LAST CHANGE-------------------------------------------------

4.8.x5
RAN Paging Relay via the 5GC

The RAN Paging Relay via the 5GC procedure is used by RAN to page a UE in RRC Inactive state over RAN nodes being in UE’s Registration Area, e.g including the RAN nodes towards which the Serving RAN node has no Xn interfaces established. Paging management, i.e. paging repetitions, escalation, monitoring is handled by the RAN node that has initiated the RAN paging procedure.
In the NGAP Relay Paging Request message the paging RAN node includes  the NGAP Paging message and the Paging scope information. The Paging scope information can be one, several TA(s) or the complete TA List of the UE’s Registration Area that is subject to paging.The AMF that receives the NGAP Relay Paging Request message, relays the NGAP Paging message toward the relevant RAN nodes according to the Paging scope information, in a multi-cast manner.
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Figure 4.8.x5-1: RAN Paging Relay via the core network 

1.
The serving RAN node decides to relay the paging via the 5GC.

2.
Serving RAN to AMF: N2 Relay Paging Request (N2 Paging, Paging Scope)

The serving RAN node requests the serving AMF to relay the paging message to the RAN nodes in UE’s Paging scope, e.g. one, several TA(s) or all TAs included in the TAI List of the UE’s Registration Area. The NGAP Paging message can include list of cell candidates for paging.

3.
The AMF, based on received UE’s Paging scope, selects the RAN nodes to which the paging message will be relayed, i.e. the AMF relays the paging message in multi-cast manner. The AMF will not trigger paging repetition on its own.

4.
AMF to RAN: N2 Paging.

The AMF relays Paging to the RAN nodes in UE’s Paging scope.


Editor’s Note:
Details concerning RRC and N2 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.

-----------------------------------------END OF CHANGES-------------------------------------------------
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