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[bookmark: _Toc83657281][bookmark: _Toc155991807]<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20387972][bookmark: _Toc29376052][bookmark: _Toc37231943][bookmark: _Toc46501998][bookmark: _Toc51971346][bookmark: _Toc52551329][bookmark: _Toc155991457][bookmark: _Hlk161254069]9.2.2	Mobility in RRC_INACTIVE
[bookmark: _Toc20387973][bookmark: _Toc29376053][bookmark: _Toc37231944][bookmark: _Toc46501999][bookmark: _Toc51971347][bookmark: _Toc52551330][bookmark: _Toc155991458]9.2.2.1	Overview
RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF.
For a UE in RRC_INACTIVE with eDRX cycle longer than 10.24 seconds, the NG-RAN node may, based on implementation, send a request to the AMF to perform MT Communication Handling as described in TS 23.501 [3]. If the UE accesses a gNB other than the last serving gNB and upon successful UE context retrieval, the AMF considers that the UE is reachable (i.e., the MT Communicating Handling is deactivated) and triggers the MT DL data/signalling delivery upon receiving the NGAP Path Switch Request message.  
If the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message) while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
Upon receiving the RAN Paging Request message from the AMF while the UE is in RRC_INACTIVE with eDRX beyond 10.24 seconds, the last serving gNB may page in its cells comprised in the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to trigger the UE to resume connection in RRC_CONNECTED state, or in RRC_INACTIVE state for DL SDT, based on the DL data size if included in the NGAP RAN Paging Request message.
Upon receiving the UE Context Release Command message while the UE is in RRC_INACTIVE, the last serving gNB may page in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to release UE explicitly.
Upon receiving the NG RESET message while the UE is in RRC_INACTIVE, the last serving gNB may page involved UEs in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s) in order to explicitly release involved UEs.
Upon RAN paging failure, the gNB behaves according to TS 23.501 [3].
[bookmark: _Hlk87296441]The AMF provides to the NG-RAN node the Core Network Assistance Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE, and to assist UE configuration and paging in RRC_INACTIVE. The Core Network Assistance Information includes the registration area configured for the UE, the Periodic Registration Update timer, and the UE Identity Index value, and may include the UE specific DRX, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, the Expected UE Behaviour, the UE Radio Capability for Paging, the PEI with Paging Subgrouping assistance information, the NR Paging eDRX Information, the Paging Cause Indication for Voice Service, the Hashed UE Identity Index Value and the CN support indication for MT Communication Handling. The UE registration area is taken into account by the NG-RAN node when configuring the RNA. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RNA Update timer. The NG-RAN node takes into account the Expected UE Behaviour to assist the UE RRC state transition decision. The NG-RAN node may use the UE Radio Capability for Paging during RAN Paging. The NG-RAN node takes into account the PEI with Paging Subgrouping assistance information for subgroup paging in RRC_INACTIVE except when the UE context contains an emergency PDU session in which case the PEI with Paging Subgrouping assistance information shall not be used according to TS 24.501 [28]. When sending the XnAP RAN Paging to neighbour NG-RAN node(s), the PEI with Paging Subgrouping assistance information may be included. The NG-RAN node takes into account the NR Paging eDRX Information to configure the RAN Paging when the NR UE is in RRC_INACTIVE. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the NR Paging eDRX Information for RRC_IDLE and for RRC_INACTIVE may be included. The NG-RAN node takes into consideration the Paging Cause Indication for Voice Service to include the Paging Cause in RAN Paging for a UE in RRC_INACTIVE state. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the Paging Cause may be included. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the Hashed UE Identity Index Value may be included to determine the start point of PTW. The NG-RAN takes into account the CN support indication for MT Communication Handling when deciding to request the AMF for MT Communication Handling for a UE in RRC_INACTIVE state with long eDRX beyond 10.24 seconds as described in TS 23.501 [3].
At transition to RRC_INACTIVE the NG-RAN node may configure the UE with a periodic RNA Update timer value. At periodic RNA Update timer expiry without notification from the UE, the gNB behaves as specified in TS 23.501 [3].
If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB and may also trigger an Xn-U Address Indication procedure including tunnel information for potential recovery of data from the last serving gNB. Upon successful UE context retrieval, the receiving gNB shall perform the slice-aware admission control in case of receiving slice information and becomes the serving gNB and it further triggers the NGAP Path Switch Request and applicable RRC procedures. After the path switch procedure, the serving gNB triggers release of the UE context at the last serving gNB by means of the XnAP UE Context Release procedure.
In case the UE is not reachable at the last serving gNB, the gNB shall fail any AMF initiated UE-associated class 1 procedure which allows the signalling of unsuccessful operation in the respective response message. It may trigger the NAS Non Delivery Indication procedure to report the non-delivery of any non PDU Session related NAS PDU received from the AMF as specified in TS 38.413 [26].
If the UE accesses a gNB other than the last serving gNB and the receiving gNB does not find a valid UE Context, the receiving gNB can perform establishment of a new RRC connection instead of resumption of the previous RRC connection. UE context retrieval will also fail and hence a new RRC connection needs to be established if the serving AMF changes.
A UE in the RRC_INACTIVE state is required to initiate RNA update procedure when it moves out of the configured RNA. When receiving RNA update request from the UE, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB and may decide to send the UE back to RRC_INACTIVE state, move the UE into RRC_CONNECTED state, or send the UE to RRC_IDLE. In case of periodic RNA update, if the last serving gNB decides not to relocate the UE context, it fails the Retrieve UE Context procedure and sends the UE back to RRC_INACTIVE, or to RRC_IDLE directly by an encapsulated RRCRelease message.

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc163030379]18.2	SDT with UE context relocation
The overall procedure for SDT procedure over RACH with UE context relocation is illustrated in the figure 18.2-1.


Figure 18.2-1. RA-based SDT with UE context relocation
1.	The UE sends an RRCResumeRequest as well as UL SDT data and/or UL SDT signalling to the Receiving gNB.
2.	The Receiving gNB identifies the Last Serving gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure. The Receiving gNB indicates that the UE request is for an SDT and may also provide SDT assistance information (e.g., single packet, multiple packets).
3.	The Last Serving gNB decides to relocate UE context and responds with the RETRIEVE UE CONTEXT RESPONSE message. The UL SDT data, if any, is delivered from the Receiving gNB to the UPF. In case that the Last Serving gNB has requested the AMF for CN Buffering as part of step 0 for the UE in RRC INACTIVE state with eDRX cycle longer than 10.24 seconds, reachability of the UE can be indicated to the AMF by the last serving gNB using the MT Communication Handling procedure as described in TS 23.501 [3] and TS 38.413 [26], otherwise, the AMF considers that the UE is reachable (i.e., the MT Communicating Handing is deactivated) upon step 5. 
4-6.	The Receiving gNB decides to keep UE in RRC_INACTIVE state for SDT. If loss of DL user data buffered in the Last Serving gNB shall be prevented, the Receiving gNB provides forwarding addresses via the Xn-U ADDRESS INDICATION message. The Receiving gNB also initiates NGAP Path Switch Request procedure to establish a NG UE-associated signalling connection to the AMF. After the Path Switch Request procedure, the buffered UL NAS PDU, if any, is delivered from the Receiving gNB to the AMF. And then, the subsequent UL/DL SDT data and/or signalling are transferred between UE and core network via the Receiving gNB.
NOTE 1:	If the UP policy received from the Last Serving gNB is different from that received in the PATH SWITCH REQUEST ACKNOWLEDGE message, the Receiving gNB may either send the UE back to RRC_IDLE or move the UE to RRC_CONNECTED to update the security configuration.
7.	After the SDT transmission is terminated, the Receiving gNB generates and sends the RRCRelease message including the suspend indication to the UE to terminate the SDT procedure and continue in RRC_INACTIVE state.
NOTE 2:	In case DL non-SDT data or DL non-SDT signalling arrives, or the UE assistance information (i.e. UL non-SDT data arrival indication) is received from the UE, the Receiving gNB may decide to directly send the UE to RRC_CONNECTED state by sending the RRCResume message.
NOTE 3:	The Receiving gNB may decide to directly send the UE to RRC_CONNECTED state by sending the RRCResume message based on (e.g. large size of) DL SDT data or DL SDT signalling.
NOTE 4:	The Receiving gNB may decide to directly send the UE to RRC_CONNECTED state by sending the RRCResume message based on the BSR received from the UE in case of uplink SDT data exceeding the data size threshold.
NOTE 5:  The Receiving gNB may send the NGAP MT Communication Handling Request message to the AMF to trigger CN buffering when the UE is put again into RRC_INACTIVE state with eDRX cycle longer than 10.24 seconds.
8.	The Receiving gNB indicates to the Last Serving gNB to remove the UE context by sending the XnAP UE CONTEXT RELEASE message. The XnAP UE CONTEXT RELEASE message can be sent after step 6.
[bookmark: _Toc83657282][bookmark: _Toc163030380]18.3	SDT without UE context relocation
The overall procedure for SDT procedure over RACH without UE context relocation is illustrated in the figure 18.3-1.


Figure 18.3-1. RA-based SDT without UE context relocation
1/2. The steps 1/2 are as defined in steps 1/2 in Figure 18.2-1.
3.	The last serving gNB decides not to relocate the full UE context for SDT. In case that the Last Serving gNB has requested AMF for CN Buffering as part of step 0 for the UE in RRC INACTIVE state with eDRX cycle longer than 10.24 seconds, reachability of the UE is indicated to the AMF by the last serving gNB using the MT Communication Handling procedure as described in TS 23.501 [3] and TS 38.413 [26].
4.	The last serving gNB transfers a partial UE context including the SDT related RLC context.
5.	The receiving gNB acknowledges receiving the partial UE context and provides associated DL TNL address. The UE context is kept at the last serving gNB and the SDT related RLC context is established at the receiving gNB. Then UL/DL GTP-U tunnels are established for DRBs configured for SDT, if any, and the UL SDT data and/or signalling, if any, are forwarded to the last serving gNB, and then delivered to the core network.
NOTE 1:	The DL signalling from the last serving gNB, if any, is forwarded to the receiving gNB via the RRC TRANSFER message, for which the receiving gNB delivers it to the UE.
NOTE 1a:	In case DL non-SDT data or DL non-SDT signalling arrives, or UE assistance information (i.e. UL non-SDT data arrival indication) is received from the UE, the last serving gNB terminates the SDT procedure and directs the UE to continue in RRC_INACTIVE state by sending the RRCRelease message.
NOTE 1b:	The last serving gNB may terminate the SDT procedure and direct the UE to continue in RRC_INACTIVE state by sending the RRCRelease message based on (e.g. large size of) DL SDT data or DL SDT signalling.
6.	The receiving gNB detects the end of SDT session and sends the RETRIEVE UE CONTEXT CONFIRM message including whether this is a "normal" end of SDT transaction or a radio link problem, or large SDT volume from BSR.
7.	Upon receiving the RETRIEVE UE CONTEXT CONFIRM message and deciding to terminate the SDT, the last serving gNB responds to the receiving gNB with the RETRIEVE UE CONTEXT FAILURE message including an encapsulated RRCRelease message. The receiving gNB shall release the established partial UE context.
NOTE 2:	Void.
NOTE 3:	Void.
8.	The receiving gNB sends the RRCRelease message to the UE.
NOTE 4:	Void.
NOTE 5:	The last serving gNB may terminate the SDT procedure and direct the UE to continue in RRC_INACTIVE state by sending the RRCRelease message upon receiving the indication about large uplink SDT data from the BSR from the receiving gNB in step 6.
NOTE 6:  The Last Serving gNB may send the NGAP MT Communication Handling Request message to the AMF to trigger CN buffering when the UE is put again into RRC_INACTIVE state with eDRX cycle longer than 10.24 seconds.
9.	The UE moves to RRC_INACTIVE state if the suspend indication is included in the RRCRelease message. Or else, the UE moves to RRC_IDLE state.

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
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