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	Reason for change:
	The stage-2 description of LTM currently contains terminological errors, inconsistencies, and at times, is difficult to comprehend. This CR aims to address these issues to uphold the high standard of 3GPP specifications for this document as well.

1. The definition of "subsequent LTM" is misleading, which is only used once in TS38.300. It actually describes that an LTM preparation can be followed by multiple LTM cell switch executions. 
2. LTM cell switch requires the UE at least to reset MAC entity. Both RLC and PDCP handling depends on the network configuration, not only RLC. 
3. The meaning of initial LTM execution attempt for LTM fast recovery is ambiguous considering support of subsequent LTM, because ‘Initial’ can be inteprated as either a) or b) below. The correct intepration is b). 
a) The first LTM execution after LTM configuration; or
b) The LTM execution triggered by an LTM Cell Switch Command.
4. RAN2 confirmed that LTM recovery is RACH based (should be explicitly captured somewhere, e.g., at least in Stage-2) in RAN2#125.
5. [bookmark: OLE_LINK66]RAN2 agreed that the coexistence of LTM and DAPS HO is not supported in Rel-18 in RAN2#125.
6. LTM fast recovery procedure is also supported at L3 HO failure. Therefore, network configures the UE to try LTM after handover/LTM execution failure, not only after LTM execution failure.
7. RAN2 agreed to align with CHO text regarding CHO L3 HO, on priority of LTM cell switch command vs execution of CHO in RAN2#125. 
8. The hypen ‘-’ in the heading of 9.2.3.5 needs to be removed. 
9. [bookmark: OLE_LINK43]Since inter-DU LTM is supported in this release, the TA value exchange for early TA acquisition procedure by PDCCH order should encompass the scenarios involving inter-DU cell switch. 
10. Given the variety of security keys, it is recommended to use the plural form 'security keys' in the LTM principle description.
11. [bookmark: OLE_LINK15]The meaning of ‘valid TA’, based on the availability of which UE performs RACH-less LTM or RACH-based LTM, is not clear in 9.2.3.5.1. It means that TA value excluding a specific value “FFF” is provided in the LTM cell switch command MAC CE, or the UE has a valid TA which is obtained using the UE based TA measurement.
12. The terminologies in figure 9.2.3.5.2-1, which don’t align with the terminologies used in the procedure description, need to be corrected.
13. The description of the signalling procedure for LTM in clause 9.2.3.5.2 can be further improved with more details. 
14. The quality and accuracy of Annex G can be further enhanced with additional clarifications and corrections.

	
	

	Summary of change:
	The following corrections are suggested:
1. Remove the definition of “subsequent LTM” in 3.2. Add "cell switch executions" after "subsequent LTM" in 9.2.3.5.2. 
2. Remove the Add the miss case for PDCP handling for LTM in 9.2.3.1. 
3. [bookmark: OLE_LINK20]Change ‘initial LTM execution attempt fails’ to ‘LTM execution attempt triggered by LTM cell switch command MAC CE fails’ in 9.2.3.1. 
4. Insert ‘RACH-based’ before LTM execution once for LTM fast recovery in 9.2.3.1 and 9.2.7.
5. Clarify that the coexistence of LTM and DAPS HO is not supported in 9.2.3.1, and 9.2.3.5.1.
6. [bookmark: OLE_LINK23]Change ‘the UE to try LTM after LTM execution failure’ to ‘the UE to try LTM after handover/LTM execution failure’ in 9.2.3.1. 
7. [bookmark: OLE_LINK75]Clarify that before any CHO execution condition is satisfied, the UE executes LTM cell switch if the LTM cell switch command MAC CE is received in 9.2.3.4.1.
8. [bookmark: OLE_LINK22]Remove the hypen ‘-’ in the heading of 9.2.3.5. 
9. Chang ‘gNB’ to ‘gNB/gNB-DU’ for TA value exchange via ‘gNB-CU’ in 9.2.3.5.1. 
10. Change to the plural form of ‘security keys’ in 9.2.3.5.1. 
11. Insert the word 'valid' before 'TA' in the paragraph that describes the UE performing RACH-less LTM or RACH-based LTM, depending on the availability of a valid TA.
12. Corrections in figure 9.2.3.5.2-1 on terminology to use “LTM candidate configuration” and “LTM candidate cell”. 
13. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]In the description of the signalling procedure for LTM in clause 9.2.3.5.2, the following corrections are made: 
· Corrected terminology to use “LTM candidate cell”
· In step 4a early DL synchronization, added that UE may activate TCI states of LTM candidate cell.
· In step 4b early UL synchronization, added a short description with similar detail level as the other steps. The old more detailed description is kept (unless we can find a more suitable place in this spec) but moved into separate paragraph before the next step to simplify reading.
· In step 6 execution, added a few more details to align wth the aother steps and to provide better understanding of the procedure.
· In step 7, random access, corrected clause number in the reference to 38.321.
· Corrected reference to figure 9.2.3.5.2-1.
14. In Annex G, the following corrections are made: 
· Remove ‘For Rel-18’ for mobility latency analysis in Annex G. 
· Corrected terminology to “Mobility interruption time” and “L1/L2 Triggered Mobility”.
· Clarified in a few places that the latency is for LTM (and not for mobility in general)
· Updated the references for where more details of the latency components can be found.
· Updated figures G-2 and G-3 with triggers for the DL and UL early sync.
· In figure G-2, the “0ms under certain conditions” is not informative as the conditions are anyway not provided here. It is replaced with “T/F tracking” to align with the other figures and the reference to 38.133 should be used for more details about all the components.
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START OF CHANGES
[bookmark: _Toc20387887][bookmark: _Toc29375966][bookmark: _Toc37231823][bookmark: _Toc46501876][bookmark: _Toc51971224][bookmark: _Toc52551207][bookmark: _Toc155991323][bookmark: OLE_LINK28][bookmark: _Toc20387980][bookmark: _Toc29376060][bookmark: _Toc37231951][bookmark: _Toc46502006][bookmark: _Toc51971354][bookmark: _Toc52551337][bookmark: _Toc155991466]3.2	Definitions
[bookmark: OLE_LINK27]For the purposes of the present document, the terms and definitions given in TR 21.905 [1], in TS 36.300 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] and TS 36.300 [2].
A2X communication: A communication to support A2X services leveraging PC5 reference points. A2X services are realized by various types of A2X applications, i.e. BRID or DAA.
Aerial UE communication: functionality enabling Aerial UE function, as defined in 16.18.
Air to Ground network: An NG-RAN consisting of ground-based gNBs, which provide cell towers that send signals up to an aircraft's antenna(s) of onboard ATG terminal, with typical vertical altitude of around 10,000m and take-off/landing altitudes down to 3000m.
BH RLC channel: an RLC channel between two nodes, which is used to transport backhaul packets.
Boundary IAB-node: as defined in TS 38.401 [4].
Broadcast MRB: A radio bearer configured for MBS broadcast delivery.
CAG Cell: a PLMN cell broadcasting at least one Closed Access Group identity.
CAG Member Cell: for a UE, a CAG cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN, and for that PLMN, a CAG identifier belonging to the Allowed CAG list of the UE for that PLMN.
CAG-only cell: a CAG cell that is only available for normal service for CAG UEs.
Cell-Defining SSB: an SSB with an RMSI associated.
Child node: IAB-DU's and IAB-donor-DU's next hop neighbour node; the child node is also an IAB-node.
Conditional Handover (CHO): a handover procedure that is executed only when execution condition(s) are met.
CORESET#0: the control resource set for at least SIB1 scheduling, can be configured either via MIB or via dedicated RRC signalling.
DAPS Handover: a handover procedure that maintains the source gNB connection after reception of RRC message for handover and until releasing the source cell after successful random access to the target gNB.
Data Burst: A set of multiple PDUs generated and sent by the application in a short period of time, as defined in TS 23.501 [3].
Direct Path: a type of UE-to-Network transmission path, where data is transmitted between a UE and the network without sidelink relaying.
Downstream: direction toward child node or UE in IAB-topology.
Early Data Forwarding: data forwarding that is initiated before the UE executes the handover.
Earth-centered, earth-fixed: a global geodetic reference system for the Earth intended for practical applications of mapping, charting, geopositioning and navigation, as specified in NIMA TR 8350.2 [51].
eRedCap UE: a UE with enhanced reduced capabilities as specified in clause 4.2.22.1 in TS 38.306 [11].
Feeder link: wireless link between the NTN Gateway and the NTN payload.
Geosynchronous Orbit: earth-centered orbit at approximately 35786 kilometres above Earth's surface and synchronised with Earth's rotation. A geostationary orbit is a non-inclined geosynchronous orbit, i.e. in the Earth's equator plane.
Group ID for Network Selection: an identifier used during SNPN selection to enhance the likelihood of selecting a preferred SNPN that supports a Default Credentials Server or a Credentials Holder, as specified in TS 23.501 [3].
gNB: node providing NR user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.
High Altitude Platform Station: airborne vehicle embarking the NTN payload placed at an altitude between 8 and 50 km.
IAB-donor: gNB that provides network access to UEs via a network of backhaul and access links.
IAB-donor-CU: as defined in TS 38.401 [4].
IAB-donor-DU: as defined in TS 38.401 [4].
IAB-DU: gNB-DU functionality supported by the IAB-node to terminate the NR access interface to UEs and next-hop IAB-nodes, and to terminate the F1 protocol to the gNB-CU functionality, as defined in TS 38.401 [4], on the IAB-donor.
IAB-MT: IAB-node function that terminates the Uu interface to the parent node using the procedures and behaviours specified for UEs unless stated otherwise. IAB-MT function used in 38-series of 3GPP Specifications corresponds to IAB-UE function defined in TS 23.501 [3].
IAB-node: RAN node that supports NR access links to UEs and NR backhaul links to parent nodes and child nodes. The IAB-node does not support backhauling via LTE.
IAB topology: the unison of all IAB-nodes and IAB-donor-DUs whose F1 and/or RRC connections are terminated at the same IAB-donor-CU.
Indirect Path: a type of UE-to-Network transmission path, where data is forwarded via a U2N Relay UE between a U2N Remote UE and the network.
Inter-donor partial migration: migration of an IAB-MT to a parent node underneath a different IAB-donor-CU while the collocated IAB-DU and its descendant IAB-node(s), if any, are terminated at the initial IAB-donor-CU. The procedure renders the said IAB-node as a boundary IAB-node.
Intra-system Handover: handover that does not involve a CN change (EPC or 5GC).
Inter-system Handover: handover that involves a CN change (EPC or 5GC).
Late Data Forwarding: data forwarding that is initiated after the source NG-RAN node knows that the UE has successfully accessed a target NG-RAN node.
L1/L2 Triggered Mobility: a cell switch procedure that the network triggers via MAC CE based on L1 measurements.
Mapped Cell ID: in NTN, it corresponds to a fixed geographical area.
MBS Radio Bearer: A radio bearer configured for MBS delivery.
Mobile-IAB cell: a cell of a mobile IAB-DU.
Mobile IAB-DU: gNB-DU functionality supported by the mobile IAB-node to terminate the NR access interface to UEs, and to terminate the F1 protocol to the gNB-CU functionality on the IAB-donor, as defined in TS 38.401 [4].
Mobile IAB-DU migration: procedure for a mobile IAB-node as defined in TS 38.401 [4].
Mobile IAB-MT: mobile IAB-node function that terminates the Uu interface to the parent node using the procedures and behaviours specified for UEs unless stated otherwise.
Mobile IAB-MT migration: procedure for a mobile IAB-MT as defined in TS 38.401 [4].
Mobile IAB-node: RAN node that supports NR access links to UEs and an NR backhaul link to a parent node, and that can conduct physical mobility across the RAN area. The mobile IAB-node function used in 38-series of 3GPP Specifications corresponds to the MBSR function defined in TS 23.501 [3].
MP Relay UE: a UE that provides functionality to support connectivity to the network for MP Remote UE(s).
MP Remote UE: a UE that communicates with the network via a direct Uu link and a MP Relay UE.
MSG1: preamble transmission of the random access procedure for 4-step random access (RA) type.
MSG3: first scheduled transmission of the random access procedure.
MSGA: preamble and payload transmissions of the random access procedure for 2-step RA type.
MSGB: response to MSGA in the 2-step random access procedure. MSGB may consist of response(s) for contention resolution, fallback indication(s), and backoff indication.
Multicast/Broadcast Service: A point-to-multipoint service as defined in TS 23.247 [45].
Multicast MRB: A radio bearer configured for MBS multicast delivery.
Multi-hop backhauling: using a chain of NR backhaul links between an IAB-node and an IAB-donor.
NCR-Fwd: Network-Controlled Repeater node function, which performs amplifying-and-forwarding of UL/DL RF signals between gNB and UE. The behaviour of the NCR-Fwd is controlled according to the side control information received by the NCR-MT from a gNB.
NCR-Fwd access link: link used for transmissions between the NCR-Fwd and UEs.
NCR-Fwd backhaul link: link used for backhauling between the NCR-Fwd and gNB.
NCR-MT: NCR-node entity which communicates with a gNB via a control link to receive side control information. The control link is based on NR Uu interface.
NCR-node: RAN node comprising NCR-MT and NCR-Fwd.
ng-eNB: node providing E-UTRA user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.
NG-C: control plane interface between NG-RAN and 5GC.
NG-U: user plane interface between NG-RAN and 5GC.
NG-RAN node: either a gNB or an ng-eNB.
Non-CAG Cell: a PLMN cell which does not broadcast any Closed Access Group identity.
Non-Cell Defining SSB: an SSB without an RMSI associated.
Non-Geosynchronous orbit: earth-centered orbit with an orbital period that does not match Earth's rotation on its axis. This includes Low and Medium Earth Orbit (LEO and MEO). LEO operates at altitudes between 300 km and 1500 km and MEO at altitudes between 7000 km and 25000 km, approximately.
Non-terrestrial network: an NG-RAN consisting of gNBs, which provide non-terrestrial NR access to UEs by means of an NTN payload embarked on an airborne or space-borne NTN vehicle and an NTN Gateway.
NR backhaul link: NR link used for backhauling between an IAB-node and an IAB-donor, and between IAB-nodes in case of a multi-hop backhauling.
NR sidelink communication: AS functionality enabling at least V2X communication as defined in TS 23.287 [40] and the ProSe communication (including ProSe non-Relay and UE-to-Network Relay communication) as defined in TS 23.304 [48], between two or more nearby UEs, using NR technology but not traversing any network node.
NR sidelink discovery: AS functionality enabling ProSe non-Relay Discovery and ProSe UE-to-Network Relay discovery for Proximity based Services as defined in TS 23.304 [48] between two or more nearby UEs, using NR technology but not traversing any network node.
NTN Gateway: an earth station located at the surface of the earth, providing connectivity to the NTN payload using the feeder link. An NTN Gateway is a TNL node.
NTN payload: a network node, embarked on board a satellite or high altitude platform station, providing connectivity functions, between the service link and the feeder link. In the current version of this specification, the NTN payload is a TNL node.
Numerology: corresponds to one subcarrier spacing in the frequency domain. By scaling a reference subcarrier spacing by an integer N, different numerologies can be defined.
Parent node: IAB-MT's next hop neighbour node; the parent node can be IAB-node or IAB-donor-DU
PC5 Relay RLC channel: an RLC channel between L2 U2N Remote UE and L2 U2N Relay UE, or between L2 U2U Remote UE and L2 U2U Relay UE, which is used to transport packets over PC5 for L2 UE-to-Network/UE-to-UE Relay.
PDU Set: one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. frame(s) or video slice(s) for XR Services), as defined in TS 23.501 [3].
PLMN Cell: a cell of the PLMN.
RACH-less LTM: an LTM cell switch procedure where UE skips the random access procedure.
RedCap UE: a UE with reduced capabilities as specified in clause 4.2.21.1 in TS 38.306 [11].
Relay discovery: AS functionality enabling 5G ProSe UE-to-Network Relay Discovery as defined in TS 23.304 [48], using NR technology but not traversing any network node.
Satellite: a space-borne vehicle orbiting the Earth embarking the NTN payload.
Service link: wireless link between the NTN payload and UE.
Sidelink Discovery RSRP: RSRP measurements on PC5 link related to NR sidelink discovery.
Sidelink RSRP: RSRP measurements on PC5 link related to NR sidelink communication.
SNPN Access Mode: mode of operation whereby a UE only accesses SNPNs.
SNPN-only cell: a cell that is only available for normal service for SNPN subscribers.
SNPN Identity: the identity of Stand-alone NPN defined by the pair (PLMN ID, NID).
Subsequent LTM: LTM cell switch procedures between candidate cells without RRC reconfiguration by the network in between.
Transmit/Receive Point: part of the gNB transmitting and receiving radio signals to/from UE according to physical layer properties and parameters inherent to that element.
U2N Relay UE: a UE that provides functionality to support connectivity to the network for U2N Remote UE(s).
U2N Remote UE: a UE that communicates with the network via a U2N Relay UE.
U2U Relay UE: a UE that provides functionality to support connectivity between two U2U Remote UEs.
U2U Remote UE: a UE that communicates with other UE(s) via a U2U Relay UE.
Upstream: direction toward parent node in IAB-topology.
Uu Relay RLC channel: an RLC channel between L2 U2N Relay UE and gNB, which is used to transport packets over Uu for L2 UE-to-Network Relay.
V2X sidelink communication: AS functionality enabling V2X communication as defined in TS 23.285 [41], between nearby UEs, using E-UTRA technology but not traversing any network node.
Xn: network interface between NG-RAN nodes.
NEXT CHANGE
9.2.3	Mobility in RRC_CONNECTED
[bookmark: _Toc20387981][bookmark: _Toc29376061][bookmark: _Toc37231952][bookmark: _Toc46502007][bookmark: _Toc51971355][bookmark: _Toc52551338][bookmark: _Toc155991467]9.2.3.1	Overview
Network controlled mobility applies to UEs in RRC_CONNECTED and is categorized into two types of mobility: cell level mobility and beam level mobility. Beam level mobility includes intra-cell beam level mobility and inter-cell beam level mobility.
Cell Level Mobility requires explicit RRC signalling to be triggered, i.e. handover. For inter-gNB handover, the signalling procedures consist of at least the following elemental components illustrated in Figure 9.2.3.1-1:


Figure 9.2.3.1-1: Inter-gNB handover procedures
1.	The source gNB initiates handover and issues a HANDOVER REQUEST over the Xn interface.
2.	The target gNB performs admission control and provides the new RRC configuration as part of the HANDOVER REQUEST ACKNOWLEDGE.
3.	The source gNB provides the RRC configuration to the UE by forwarding the RRCReconfiguration message received in the HANDOVER REQUEST ACKNOWLEDGE. The RRCReconfiguration message includes at least cell ID and all information required to access the target cell so that the UE can access the target cell without reading system information. For some cases, the information required for contention-based and contention-free random access can be included in the RRCReconfiguration message. The access information to the target cell may include beam specific information, if any.
4.	The UE moves the RRC connection to the target gNB and replies with the RRCReconfigurationComplete.
NOTE 1:	User Data can also be sent in step 4 if the grant allows.
In case of DAPS handover, the UE continues the downlink user data reception from the source gNB until releasing the source cell and continues the uplink user data transmission to the source gNB until successful random access procedure to the target gNB.
Only source and target PCell are used during DAPS handover. CA, DC, SUL, multi-TRP, EHC, CHO, UDC, LTM, NR sidelink configurations and V2X sidelink configurations are released by the source gNB before the handover command is sent to the UE and are not configured by the target gNB until the DAPS handover has completed (i.e. at earliest in the same message that releases the source PCell).
The handover mechanism triggered by RRC requires the UE at least to reset the MAC entity and re-establish RLC, except for DAPS handover, where upon reception of the handover command, the UE:
-	Creates a MAC entity for target;
-	Establishes the RLC entity and an associated DTCH logical channel for target for each DRB configured with DAPS;
[bookmark: _Hlk22837273]-	For each DRB configured with DAPS, reconfigures the PDCP entity with separate security and ROHC functions for source and target and associates them with the RLC entities configured by source and target respectively;
-	Retains the rest of the source configurations until release of the source.
The cell switch mechanism triggered by MAC, (i.e., LTM cell switch) requires the UE at least to reset the MAC entity. RLC and PDCP handling depends on the network configuration.
NOTE 2:	Void.
NOTE 3:	Void.
RRC managed handovers with and without PDCP entity re-establishment are both supported. For DRBs using RLC AM mode, PDCP can either be re-established together with a security key change or initiate a data recovery procedure without a key change. For DRBs using RLC UM mode, PDCP can either be re-established together with a security key change or remain as it is without a key change. For SRBs, PDCP can either remain as it is, discard its stored PDCP PDUs/SDUs without a key change or be re-established together with a security key change.
Data forwarding, in-sequence delivery and duplication avoidance at handover can be guaranteed when the target gNB uses the same DRB configuration as the source gNB.
Timer based handover failure procedure is supported in NR. RRC connection re-establishment procedure is used for recovering from handover failure except in certain CHO, DAPS handover or LTM cell switch scenarios:
-	When DAPS handover fails, the UE falls back to the source cell configuration, resumes the connection with the source cell, and reports DAPS handover failure via the source without triggering RRC connection re-establishment if the source link has not been released.
-	When initial CHO execution attempt fails or HO fails, the UE performs cell selection, and if the selected cell is a CHO candidate and if network configured the UE to try CHO after handover/CHO failure, then the UE attempts CHO execution once, otherwise re-establishment is performed.
-	When initial LTM execution attempt triggered by LTM cell switch command MAC CE fails or HO fails, the UE performs cell selection and if the selected cell is an LTM candidate cell and if network configured the UE to try LTM after handover/LTM execution failure, then the UE attempts RACH-based LTM execution once, otherwise re-establishment is performed.
DAPS handover for FR2 to FR2 case is not supported in this release of the specification.
The handover of the IAB-MT in SA mode follows the same procedure as described for the UE. After the backhaul has been established, the handover of the IAB-MT is part of the intra-CU or inter-CU topology adaptation procedures defined in TS 38.401 [4]. Modifications to the configuration of BAP sublayer and higher protocol layers above the BAP sublayer are described in TS 38.401 [4].
The handover of the mobile IAB-MT follows the same procedure as described for the UE. After the backhaul has been established, the handover of the mobile IAB-MT is part of the mobile IAB-MT migration procedure defined in TS 38.401 [4].
Beam Level Mobility does not require explicit RRC signalling to be triggered. Beam level mobility can be within a cell, or between cells, the latter is referred to as inter-cell beam management (ICBM). For ICBM, a UE can receive or transmit UE dedicated channels/signals via a TRP associated with a PCI different from the PCI of a serving cell, while non-UE-dedicated channels/signals can only be received via a TRP associated with a PCI of the serving cell. The gNB provides via RRC signalling the UE with measurement configuration containing configurations of SSB/CSI resources and resource sets, reports and trigger states for triggering channel and interference measurements and reports. In case of ICBM, a measurement configuration includes SSB resources associated with PCIs different from the PCI of a serving cell. Beam Level Mobility is then dealt with at lower layers by means of physical layer and MAC layer control signalling, and RRC is not required to know which beam is being used at a given point in time.
SSB-based Beam Level Mobility is based on the CD-SSB associated to the initial DL BWP and can be configured for the initial DL BWPs, for DL BWPs containing the CD-SSB associated to the initial DL BWP, and if supported, for DL BWPs not containing the CD-SSB associated to the initial DL BWP. SSB-based Beam Level Mobility can be also performed based on an NCD-SSB, if configured for the active DL BWP. For other DL BWPs, Beam Level Mobility can only be performed based on CSI-RS, if configured for the active DL BWP.
[bookmark: OLE_LINK29]NEXT CHANGE
[bookmark: _Toc46502013][bookmark: _Toc51971361][bookmark: _Toc52551344][bookmark: _Toc155991473][bookmark: _Toc155991478]9.2.3.4	Conditional Handover
[bookmark: _Toc37231959][bookmark: _Toc46502014][bookmark: _Toc51971362][bookmark: _Toc52551345][bookmark: _Toc155991474]9.2.3.4.1	General
A Conditional Handover (CHO) is defined as a handover that is executed by the UE when one or more handover execution conditions are met. The UE starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition(s) once a handover is executed.
The following principles apply to CHO:
-	The CHO configuration contains the configuration of CHO candidate cell(s) generated by the candidate gNB(s) and execution condition(s) generated by the source gNB.
-	An execution condition may consist of one or two trigger condition(s) (CHO events A3/A5, as defined in [12]). Only single RS type is supported and at most two different trigger quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evalution of CHO execution condition of a single candidate cell.
[bookmark: OLE_LINK69]-	Before any CHO execution condition is satisfied, upon reception of HO command (without CHO configuration) or LTM cell switch command MAC CE, the UE executes the HO procedure as described in clause 9.2.3.2 or LTM cell switch procedure as described in clause 9.2.3.5, regardless of any previously received CHO configuration.
-	While executing CHO, i.e. from the time when the UE starts synchronization with target cell, UE does not monitor source cell.
CHO is also supported for the IAB-MT in context of intra- and inter-donor IAB-node migration and BH RLF recovery.
CHO is not supported for NG-C based handover in this release of the specification.
NEXT CHANGE
9.2.3.5	L1/L2- Triggered Mobility
[bookmark: _Toc155991479]9.2.3.5.1	General
LTM is a procedure in which a gNB receives L1 measurement report(s) from a UE, and on their basis the gNB changes UE serving cell by a cell switch command signalled via a MAC CE. The cell switch command indicates an LTM candidate configuration that the gNB previously prepared and provided to the UE through RRC signalling. Then the UE switches to the target configuration according to the cell switch command. The LTM procedure can be used to reduce the mobility latency as described in Annex G.
[bookmark: OLE_LINK117][bookmark: OLE_LINK118]When configured by the network, it is possible to activate TCI states of one or multiple cells that are different from the current serving cell. For instance, the TCI states of the LTM candidate cells can be activated in advance before any of those cells become the serving cell. This allows the UE to be DL synchronized with those cells, thereby facilitating a faster cell switch to one of those cells when cell switch is triggered.
[bookmark: OLE_LINK72]When configured by the network, it is possible to initiate UL TA acquisition (called early TA) procedure of one or multiple cells that are different from the current serving cells. If the cell has the same NTA as the current serving cells or NTA=0, early TA acquisition procedure is not required. The network may request the UE to perform early TA acquisition of a candidate cell before a cell switch. The early TA acquisition procedure is triggered by PDCCH order as specified in clause 9.2.6 or realized through UE-based TA measurement as configured by RRC. In the former case, the gNB/gNB-DU to which the candidate cell belongs calculates the TA value and sends it to the gNB/gNB-DU to which the serving cell belongs via gNB-CU. The serving cell sends the TA value in the LTM cell switch command MAC CE when triggering LTM cell switch. In the latter case, the UE performs TA measurement for the candidate cells after being configured by RRC but the exact time the UE performs TA measurement is up to UE implementation. The UE applies the TA value measured by itself and performs RACH-less LTM upon receiving the cell switch command. The network may also send a TA value in the LTM cell switch command MAC CE without early TA acquisition.
[bookmark: OLE_LINK120][bookmark: OLE_LINK119]Depending on the availability of a valid TA value, the UE performs either a RACH-less LTM or RACH-based LTM cell switch. If the valid TA value is provided in the cell switch command, the UE applies the TA value as instructed by the network. In the case where UE-based TA measurement is configured, but no valid TA value is provided in the cell switch command, the UE applies the valid TA value by itself if available. Meanwhile, the UE performs RACH-less LTM cell switch upon receiving the cell switch command. If no valid TA value is available, the UE performs RACH-based LTM cell switch.
[bookmark: OLE_LINK121][bookmark: OLE_LINK122]Regardless of whether the UE is configured for UE-based TA measurement for a certain candidate cell, it will still follow the PDCCH order, which includes requesting a random access procedure towards the candidate cells. This also applies to the candidate cells for which the UE is capable of deriving TA values by itself. Additionally, regardless of whether the UE has already performed a random access procedure towards the candidate cells, it will still follow the UE-based measurement configuration if configured by the network.
[bookmark: OLE_LINK124][bookmark: OLE_LINK125]For RACH-less LTM, the UE accesses the target cell using either a configured grant or a dynamic grant. The configured grant is provided in the LTM candidate configuration, and the UE selects the configured grant occasion associated with the beam indicated in the cell switch command. Upon initiation of LTM cell switch to the target cell, the UE starts to monitor PDCCH on the target cell for dynamic scheduling. Before RACH-less LTM procedure completion, the UE shall not trigger random access procedure if it does not have a valid PUCCH resource for triggered SRs.
The following principles apply to LTM:
-	Security keys is are maintained upon an LTM cell switch;
-	Subsequent LTM is supported.
LTM supports both intra-gNB-DU and intra-gNB-CU inter-gNB-DU mobility. LTM supports both intra-frequency and inter-frequency mobility, including mobility to inter-frequency cell that is not a current serving cell. LTM is supported only for licensed spectrum. The following scenarios are supported:
-	PCell change in non-CA scenario and non-DC scenario;
-	PCell and SCell(s) change in CA scenario;
-	Dual connectivity scenario: including,  PCell and MCG SCell(s) change and intra-SN PSCell and SCG SCell(s) change without MN involvement. LTM for simultaneous PCell and PSCell change is not supported.
While the UE has stored LTM candidate configurations the UE can also execute any L3 handover except for DAPS handover command sent by the network.
[bookmark: _Toc155991480]9.2.3.5.2	C-Plane Handling
[bookmark: _Hlk144816415]Cell switch command is conveyed in a MAC CE, which contains the necessary information to perform the LTM cell switch.
The overall procedure for LTM is shown in Figure 9.2.3.5.2-1 below. Subsequent LTM is done by repeating the early synchronization, LTM cell switch execution, and LTM cell switch completion steps without releasing other LTM candidate configurations after each LTM cell switch completion. The general procedure over the air interface is applicable to SCG LTM. Further details of SCG LTM can be found in TS 37.340 [21].



[bookmark: OLE_LINK45][bookmark: OLE_LINK47]Figure 9.2.3.5.2-1. Signalling procedure for LTM
The procedure for LTM is as follows:
1.	The UE sends a MeasurementReport message to the gNB. The gNB decides to configure LTM and initiates LTM preparation.
2.	The gNB transmits an RRCReconfiguration message to the UE including the LTM candidate configurations.
3.	The UE stores the LTM candidate configurations and transmits an RRCReconfigurationComplete message to the gNB.
4a.	The UE performs DL synchronization with the LTM candidate cell(s) before receiving the cell switch command. The UE may activate and deactivate TCI states of LTM candidate cell(s), as triggered by the gNB.
4b.	The UE may perform UL synchronization with LTM candidate cell(s) before receiving the cell switch command, by using UE-based TA measurement, if configured, and/or by transmitting a preamble towards the candidate cell, as triggered by the gNB. When UE-based TA measurement is configured, UE acquires the TA value(s) of the candidate cell(s) by measurement. UE performs early TA acquisition with the candidate cell(s) as requested by the network before receiving the cell switch command as specified in clause 9.2.6. This is done via CFRA triggered by a PDCCH order from the source cell, following which the UE sends preamble towards the indicated candidate cell. In order to minimize the data interruption of the source cell due to CFRA towards the candidate cell(s), the UE does not receive random access response from the network for the purpose of TA value acquisition and the TA value of the candidate cell is indicated in the cell switch command. The UE does not maintain the TA timer for the candidate cell and relies on network implementation to guarantee the TA validity.
5.	The UE performs L1 measurements on the configured LTM candidate cell(s) and transmits L1 measurement reports to the gNB. L1 measurement should be performed as long as RRC reconfiguration (step 2) is applicable.
6.	The gNB decides to execute cell switch to a target cell and transmits an LTM cell switch command MAC CE triggering cell switch by including a target configuration ID which indicates the index of the candidate configuration index of the target cell, a beam indicated with a TCI state or beams indicated with DL and UL TCI states, and a timing advance command for the target cell, if available. The UE switches to the target cell and applies the candidate configuration indicated by candidate the target configuration indexID.
7.	The UE performs the random access procedure towards the target cell, if UE does not have valid TA of the target cell as specified in clause 6.1.3.xy5.18.35 of TS 38.321[6].
8.	The UE completes the LTM cell switch procedure by sending RRCReconfigurationComplete message to target cell. If the UE has performed a RA procedure in step 7 the UE considers that LTM cell switch execution is successfully completed when the random access procedure is successfully completed. For RACH-less LTM, the UE considers that LTM cell switch execution is successfully completed when the UE determines that the network has successfully received its first UL data.
The steps 4-8 can be performed multiple times for subsequent LTM cell switch executions using the LTM candidate configuration(s) provided in step 2.
[bookmark: OLE_LINK46]The procedure over the air interface described in Figure 9.2.3.5.2-1x is applicable to both intra-gNB-DU LTM and inter-gNB-DU LTM. The overall LTM procedures over F1-C interface are captured in TS 38.401[4].
[bookmark: _Toc155991481]9.2.3.5.3	U-Plane Handling
After receiving an LTM cell switch command MAC CE, the UE performs MAC reset. Whether the UE performs RLC re-establishment and PDCP data recovery during cell switch is explicitly controlled by the network through RRC signalling.
NEXT CHANGE
[bookmark: _Toc20387990][bookmark: _Toc29376070][bookmark: _Toc37231964][bookmark: _Toc46502021][bookmark: _Toc51971369][bookmark: _Toc52551352][bookmark: _Toc155991485]9.2.7	Radio Link Failure
In RRC_CONNECTED, the UE performs Radio Link Monitoring (RLM) in the active BWP based on reference signals (SSB/CSI-RS) and signal quality thresholds configured by the network. SSB-based RLM is based on the CD-SSB associated to the initial DL BWP and can be configured for the initial DL BWP, for DL BWPs containing the CD-SSB associated to the initial DL BWP, and, if supported, for DL BWPs not containing the CD-SSB associated to the initial DL BWP. Besides, SSB-based RLM can be also performed based on a non-cell defining SSB, if configured for the active DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS, if configured for the active DL BWP. In case of DAPS handover, the UE continues the detection of radio link failure at the source cell until the successful completion of the random access procedure to the target cell.
The UE declares Radio Link Failure (RLF) when one of the following criteria are met:
-	Expiry of a radio problem timer started after indication of radio problems from the physical layer (if radio problems are recovered before the timer is expired, the UE stops the timer); or
-	Expiry of a timer started upon triggering a measurement report for a measurement identity for which the timer has been configured while another radio problem timer is running; or
-	Random access procedure failure; or
-	RLC failure; or
-	Detection of consistent uplink LBT failures for operation with shared spectrum channel access as described in 5.6.1; or
-	For IAB-MT, the reception of a BH RLF indication received from its parent node.
After RLF is declared, the UE:
-	stays in RRC_CONNECTED;
-	in case of DAPS handover, for RLF in the source cell:
-	stops any data transmission or reception via the source link and releases the source link, but maintains the source RRC configuration;
-	if handover failure is then declared at the target cell, the UE:
-	selects a suitable cell and then initiates RRC re-establishment;
-	enters RRC_IDLE if a suitable cell was not found within a certain time after handover failure was declared.
-	in case of CHO, for RLF in the source cell:
-	selects a suitable cell and if the selected cell is a CHO candidate and if network configured the UE to try CHO after RLF then the UE attempts CHO execution once, otherwise re-establishment is performed;
-	enters RRC_IDLE if a suitable cell was not found within a certain time after RLF was declared.
-	in case of MCG LTM, for RLF in the source cell:
-	selects a suitable cell and if the selected cell is an LTM candidate cell and if network configured the UE to try LTM after RLF then the UE attempts RACH-based LTM execution once, otherwise re-establishment is performed;
-	enters RRC_IDLE if a suitable cell was not found within a certain time after RLF was declared.
-	otherwise, for RLF in the serving cell or in case of DAPS handover, for RLF in the target cell before releasing the source cell:
-	selects a suitable cell and then initiates RRC re-establishment;
-	enters RRC_IDLE if a suitable cell was not found within a certain time after RLF was declared.
When RLF occurs at the IAB BH link, the same mechanisms and procedures are applied as for the access link. This includes BH RLF detection and RLF recovery.
The IAB-DU can transmit a BH RLF detection indication to its child nodes in the following cases:
-	The collocated IAB-MT initiates RRC re-establishment;
-	The collocated IAB-MT is dual-connected, detects BH RLF on a BH link, and cannot perform UL re-routing for any traffic. This includes the scenario of an IAB-node operating in EN-DC or NR-DC, which uses only one link for backhauling and has BH RLF on this BH link;
-	The collocated IAB-MT has received a BH RLF detection indication from a parent node, and there is no remaining backhaul link that is unaffected by the BH RLF condition indicated.
Upon reception of the BH RLF detection indication, the child node may perform local rerouting for upstream traffic, if possible, over an available BH link.
If the IAB-DU has transmitted a BH RLF detection indication to a child node due to an RLF condition on the collocated IAB-MT's parent link, and the collocated IAB-MT's subsequent RLF recovery is successful, the IAB-DU may transmit a BH RLF recovery indication to this child node.
If the IAB-DU has transmitted a BH RLF detection indication to a child node due to the reception of a BH RLF detection indication by the collocated IAB-MT, and the collocated IAB-MT receives a BH RLF recovery indication, the IAB-DU may also transmit a BH RLF recovery indication to this child node.
Upon reception of the BH RLF recovery indication, the child node reverts the actions triggered by the reception of the previous BH RLF detection indication.
In case the RRC re-establishment procedure fails, the IAB-node may transmit a BH RLF indication to its child nodes. The BH RLF detection indication, BH RLF recovery indication and BH RLF indication are transmitted as BAP Control PDUs.

NEXT CHANGE
[bookmark: _Toc155991843]Annex G (informative):
Components of Mobility Latency
HO Mobility interruption time for L1/L2-based Triggered  inter-cell mMobility (LTM) is the time from UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
For Rel-18, RAN2 assumed Tthe latency of the mobility procedure for LTM is characterized by the terms illustrated in Figure G-1.


Figure G-1: Components of Mobility Latency for LTM
Each component of mobility latency is described in the table below, the values of which are specified in clause 6.3 of TS 38.133[13]. The value of TRRC is specified in clause 12 of TS 38.331[12].
Table G-1: Components of Mobility Latency
	Component
	Meaning

	TRRC
	Processing time for RRCReconfiguration carrying candidate configurations

	Tcmd
	Time for processing L1/L2-command (HARQ and parsing)

	TLTM-RRC-processing
	Early ASN.1 decoding and validity/compliance check

	TLTM-Processing
	UE processing including applying target cell parameters and L1/L2 changes

	Tfirst-RS
	Time for fine tracking and acquiring full timing information

	[bookmark: OLE_LINK83]TRS-proc
	Time for SSB processing

	TLTM--IU
	Interruption uncertainty in acquiring the first UL transmission 

	TRAR
	Time for RAR delay

	Tfirst-data
	Time for UE performs the first DL/UL reception/ transmission on the indicated beam of the target cell, after RAR



For Rel-18, RAN2 assumed that tThe latency of the RACH-based and RACH-less LTM procedure is characterized by the terms illustrated in Figure G-2 and Figure G-3. In particular, Figure G-2 shows the LTM procedure where UE activates a TCI state of an LTM candidate cell before performing an LTM cell switch which involves a random access procedure. Further, Figure G-3 shows the LTM procedure when the UE performs the UL and DL synchronization before performing an LTM cell switch which does not involve any random access. In both figures, it is highlighted how Tthe overall mobility latency of LTM can be largely reduced by early synchronization procedure. Further details on the UE processing timer of the delay components are specified in clause 6.3 of TS 38.133[13].



Figure G-2: Mobility Latency for RACH-based LTM



Figure G-3: Mobility Latency for RACH-less LTM
END OF CHANGES
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