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Introduction
In the last RAN3#117-e meeting, RAN3 discussed L1/L2 based inter-cell mobility and agreed the following:
Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
· Stand alone
· Carrier Aggregation (Change of PCell)
· NR-DC (Change of PCell at MN, Change of PScell at SN) 
[bookmark: _Hlk115026994]RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
WA: For intra-DU L1/L2 mobility, the existing F1AP procedure (e.g., F1AP UE CONTEXT MODIFICATION) is reused for handover configuration for inter-cell mobility.
RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.
The gNB-CU initiates the L1/L2 mobility configuration procedure. FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
WA: RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion.
FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.
For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.
With the above progress, in our companion paper [1], we have provided several important principles for L1/L2-based mobility network signalling designs: 
	Proposal 1: For L1/L2 based inter-cell mobility, RAN3 to design overall signalling procedures for intra-DU and intra-CU inter-DU cases honouring the following "intra-CU HO" principles that have been specified from Rel-15:
1) The procedures should support the cases where security key is updated or retained (as specified in TS 33.501 Section 6.9.2.3.1)
2) For intra-DU case, the procedure should support the special F1-U UL/DL TEID handling (as specified in TS 38.401 Section 8.2.1.2.), for DU to differentiate which data to be transmitted with old configuration or new configuration within the same DU 
Proposal 2: For L1/L2 based inter-cell mobility, RAN3 to first focus and complete network signalling design for the scenario having only a single CU-UP entity, after then to extend the solution for the scenario where multiple CU-UPs are involved with the CU-CP. 
Proposal 3: For L1/L2 based inter-cell mobility, RAN3 to allow the consecutive HO decisions based on a single pre-configuration of candidate cells.  
Proposal 4: For L1/L2 based inter-cell mobility, with respect to network signalling design for HO execution phase, RAN3 to aim for common signalling designs for intra-DU case and inter-DU case, respectively, that can be applicable for any execution (i.e. regardless of whether initial HO or subsequent HO).


With these principles in mind, this contribution focuses on intra-CU inter-DU mobility case and proposes some optimized designs including DU, CU-CP, and CU-UP for the fundamental NW preparation phase (for multiple candidate cell configurations) as well as HO execution phase. 
Discussion
  NW preparation for multiple candidate cell configurations
Following similarly our reasonings provided in our companion paper for intra-DU case [2], HO preparation phase for intra-CU inter-DU mobility can be summarized as in the following figure.


Figure 1: The proposed NW preparation phase during intra-CU inter-DU L1/L2 mobility, involving DU and CU-UP
Proposal 1: For inter-DU L1/L2 mobility, CU-CP decides whether to configure L1/L2 mobility to the UE and for which candidate cell to prepare L1/L2 mobility configuration in the NW side.
Proposal 2: Source DU may suggest candidate cells to CU-CP for L1/L2 mobility, but the final decision maker should be up to CU-CP to decide. 
Proposal 3: Once CU-CP decides inter-DU L1/L2 mobility and which candidate cells to configure, following the legacy intra-DU HO principle, CU-UP retrieves new UL TNL per DRB from CU-UP. The existing New UL TNL required IE in BRR CTXT MOD REQ message can be re-used. 
Proposal 4: For inter-DU L1/L2 mobility, in terms of preparing multiple candidate cell configurations with a candidate DU over F1, RAN3 to follow the CHO/CPAC approach that has been optimized for handling multiple candidate cell configurations with a candidate DU, i.e. 
· For HO preparation with a candidate DU, adopt parallel preparation signalling each for each candidate cell (indicated by SpCell ID IE) via the UE Context Setup procedure, where DU is able to accept/reject the request for each candidate cell basis and also able to provide lower-layer configuration separately for each candidate cell.
· Add an IE similar to "Conditional Inter-DU Mobility Information" IE that handles L1/L2 mobility initiation/replace triggered by CU-CP. 
· Extend the Candidate Cells To Be Cancelled List IE in the UE CONTEXT RELEASE REQUEST and UE CONTEXT RELEASE COMMAND messages to handle cancellation request triggered by DU and CU-CP, respectively. 
With the above, during the UE Context Setup procedure with a candidate DU, CU-CP needs to configure two UL TNLs for each DRB (one is with old UL TEID that has been used with the source DU, the other is with new UL TEID that is retrieved from CU-UP by CU-CP) in order to properly meet the legacy intra-DU principle [1][3] of the special F1-U UL/DL TEID handling in case HO within a candidate DU (i.e. intra-DU) may happen. 
Proposal 5: For inter-DU L1/L2 mobility, during the UE Context Setup procedure with a candidate DU, CU-CP to configure two UL TNLs for each DRB, in order to meet the legacy intra-DU principle of the special F1-U UL/DL TEID handling in case HO within a candidate DU (i.e. intra-DU) may happen. One is with old UL TEID that has been used with the source DU and the other is with new UL TEID retrieved by CU-CP from CU-UP.  
Moreover, candidate cells within the source DU may also be decided to be configured to the UE together with the candidate cells in other candidate DU(s), which is via the parallel UE Context Modification procedure with the source DU as discussed in our companion paper [2]. 
Those candidate cells under the source DU have to be configured to the candidate DU and vice versa, in order for the source DU or a candidate DU properly to execute inter-DU HO. DU is the one who executes HO and any DU (either a candidate or the source) should know the prepared candidate cells in other DU(s) that are also configured to the UE. 
For that, we thus propose to enhance the UE Context Modification procedure to provide other candidate cells toward a candidate DU, and to enhance the DL RRC Message Transfer procedure to provide other candidate cells toward the source DU when sending RRC reconfiguration message. 
Proposal 6: For inter-DU L1/L2 mobility, RAN3 to enhance the UE Context Modification procedure to provide the candidate cells to a candidate DU that have been prepared with other DU(s). 
Proposal 7: For inter-DU L1/L2 mobility, RAN3 to enhance the DL RRC Message Transfer procedure to provide the candidate cells to the source DU that have been prepared with other DU(s). 
  HO execution
As discussed in Section 2.2 for intra-DU case [2], it is beneficial to continue the mobility procedure once DU confirms successful delivery of L1/2 HO CMD without relying on RACH (optional) or RRC Reconfiguration Complete (pending RAN2). Then, inter-DU HO happens from a DU (called source DU) that sent L1/2 HO CMD to a cell in another DU (called target DU). In order to minimize latency, it would be good for the source DU to propagate HO execution to CU-CP and toward the target DU as soon as it confirms, so that CU-UP can be ready with the target DU and the target DU can be ready to trigger initial DDDS to the CU-UP as early as possible. Once these steps are successfully performed, an ack can be replied from CU-CP to let the source DU aware that the propagation was successful and trigger DDDS to inform not successfully transmitted/delivered PDUs to CU-UP.  
The proposed signalling flows for inter-DU HO execution (e.g. to cell C) with source DU, candidate DU, and CU-UP can be summarized by the following figure:


Figure 2: The proposed inter-DU HO execution during intra-CU inter-DU L1/L2 mobility, involving DUs and CU-UP
Proposal 8: For inter-DU L1/L2 handover execution, once the source DU decides which cell to move the UE based on L1 measurements and receives successful ACK for L1/2 HO CMD sent to the UE, then to minimize latency, RAN3 to agree to continue the mobility procedure before RACH (optional) or RRC Reconfiguration Complete (pending RAN2).
Proposal 9: For inter-DU L1/L2 handover execution, RAN3 to adopt a DU-initiated class-1 procedure (steps 11 and 14b; details FFS) for a DU who executed HO to propagate HO execution to CU-CP and the target DU as soon as it confirms, so that CU-UP can be ready with the target DU and the target DU can be ready to trigger initial DDDS to CU-UP as early as possible. The successful ACK replied from CU-CP (step 14b) lets the DU trigger DDDS to inform not successfully transmitted/delivered PDUs to CU-UP.  
Proposal 10: For inter-DU L1/L2 handover execution, RAN3 to enhance the UE Context Modification procedure for CU-CP to inform the target DU of the HO execution (i.e. step 14a above).
  Subsequent HO execution (inter-DU or intra-DU)
Following similarly for what we discussed in our companion paper for intra-DU case [2], the proposed signalling flows for the case of inter-DU subsequent HO execution (e.g. HO to cell D in the candidate DU) or intra-DU subsequent HO execution (e.g. HO to cell E in the source DU) are shown by the following figure:


Figure 3: The proposed intra-DU or inter-DU subsequent HO execution during intra-CU inter-DU L1/L2 mobility, involving DUs and CU-UP

Proposal 11: For inter-DU L1/L2 handover execution, in case of intra-DU HO execution, RAN3 to adopt the same network signalling design as for intra-DU L1/L2 handover execution. 
Proposal 12: For inter-DU L1/L2 handover execution, RAN3 to adopt for common signalling designs for intra-DU case and inter-DU case, respectively, that can be applicable for any execution (i.e. regardless of whether initial HO or subsequent HO). 
Conclusion
Based on the discussion in the present contribution and the observations above we propose: 
NW preparation for multiple candidate cell configurations
Proposal 1: For inter-DU L1/L2 mobility, CU-CP decides whether to configure L1/L2 mobility to the UE and for which candidate cell to prepare L1/L2 mobility configuration in the NW side.
Proposal 2: Source DU may suggest candidate cells to CU-CP for L1/L2 mobility, but the final decision maker should be up to CU-CP to decide. 
Proposal 3: Once CU-CP decides inter-DU L1/L2 mobility and which candidate cells to configure, following the legacy intra-DU HO principle, CU-UP retrieves new UL TNL per DRB from CU-UP. The existing New UL TNL required IE in BRR CTXT MOD REQ message can be re-used. 
Proposal 4: For inter-DU L1/L2 mobility, in terms of preparing multiple candidate cell configurations with a candidate DU over F1, RAN3 to follow the CHO/CPAC approach that has been optimized for handling multiple candidate cell configurations with a candidate DU, i.e. 
· For HO preparation with a candidate DU, adopt parallel preparation signalling each for each candidate cell (indicated by SpCell ID IE) via the UE Context Setup procedure, where DU is able to accept/reject the request for each candidate cell basis and also able to provide lower-layer configuration separately for each candidate cell.
· Add an IE similar to "Conditional Inter-DU Mobility Information" IE that handles L1/L2 mobility initiation/replace triggered by CU-CP. 
· Extend the Candidate Cells To Be Cancelled List IE in the UE CONTEXT RELEASE REQUEST and UE CONTEXT RELEASE COMMAND messages to handle cancellation request triggered by DU and CU-CP, respectively. 
Proposal 5: For inter-DU L1/L2 mobility, during the UE Context Setup procedure with a candidate DU, CU-CP to configure two UL TNLs for each DRB, in order to meet the legacy intra-DU principle of the special F1-U UL/DL TEID handling in case HO within a candidate DU (i.e. intra-DU) may happen. One is with old UL TEID that has been used with the source DU and the other is with new UL TEID retrieved by CU-CP from CU-UP.  
Proposal 6: For inter-DU L1/L2 mobility, RAN3 to enhance the UE Context Modification procedure to provide the candidate cells to a candidate DU that have been prepared with other DU(s). 
Proposal 7: For inter-DU L1/L2 mobility, RAN3 to enhance the DL RRC Message Transfer procedure to provide the candidate cells to the source DU that have been prepared with other DU(s). 
HO execution
Proposal 8: For inter-DU L1/L2 handover execution, once the source DU decides which cell to move the UE based on L1 measurements and receives successful ACK for L1/2 HO CMD sent to the UE, then to minimize latency, RAN3 to agree to continue the mobility procedure before RACH (optional) or RRC Reconfiguration Complete (pending RAN2).
Proposal 9: For inter-DU L1/L2 handover execution, RAN3 to adopt a DU-initiated class-1 procedure (steps 11 and 14b; details FFS) for a DU who executed HO to propagate HO execution to CU-CP and the target DU as soon as it confirms, so that CU-UP can be ready with the target DU and the target DU can be ready to trigger initial DDDS to CU-UP as early as possible. The successful ACK replied from CU-CP (step 14b) lets the DU trigger DDDS to inform not successfully transmitted/delivered PDUs to CU-UP.  
Proposal 10: For inter-DU L1/L2 handover execution, RAN3 to enhance the UE Context Modification procedure for CU-CP to inform the target DU of the HO execution (i.e. step 14a below).
Subsequent HO execution (inter-DU or intra-DU)
Proposal 11: For inter-DU L1/L2 handover execution, in case of intra-DU HO execution, RAN3 to adopt the same network signalling design as for intra-DU L1/L2 handover execution. 
Proposal 12: For inter-DU L1/L2 handover execution, RAN3 to adopt for common signalling designs for intra-DU case and inter-DU case, respectively, that can be applicable for any execution (i.e. regardless of whether initial HO or subsequent HO). 

Based on the above proposals, the overall call flows proposed for intra-CU inter-DU L1/L2 mobility is as follows. 




Figure 4: Overall call flow for intra-CU inter-DU L1/L2 mobility, involving DU and CU-UP

The corresponding TPs for TS 38.401 and TS 38.473 can also be found in Section 5 and Section 6, respectively. 
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This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during the L1/L2 based mobility operation. Figure 8.2.1.X-1 shows the inter-gNB-DU L1/L2 based mobility procedure for intra-NR.


Figure 8.2.1.X-1: Inter-gNB-DU L1/L2 based Mobility for intra-NR
Editor's Note: FFS details of descriptions for each step. 
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If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE or contained in the L1L2 Inter-DU Mobility Information IE included in the UE CONTEXT SETUP REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.
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If the ul-GapFR2-Config IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the L1L2 Inter-DU Mobility Information IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall consider that the request concerns an inter-DU L1/L2 based handover for the included SpCell ID IE and shall include it as the Requested Target Cell ID IE in the UE CONTEXT SETUP RESPONSE message. If two UL UP TNL Information IEs are also included in UE CONTEXT SETUP REQUEST message for a DRB, gNB-DU shall include two DL UP TNL Information IEs in UE CONTEXT SETUP RESPONSE message. The gNB-CU and gNB-DU use the UL UP TNL Information IEs and DL UP TNL Information IEs to support change of F1-U UL/DL TEIDs during the intra-DU L1/L2 based HO as specified in TS 38.401 [4].
If the Target gNB-DU UE F1AP ID IE is contained in the L1L2 Inter-DU Mobility Information IE included in the UE CONTEXT SETUP REQUEST message, then the gNB-DU shall replace the existing prepared inter-DU L1/L2 based handover identified by the Target gNB-DU UE F1AP ID IE and the SpCell ID IE.
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8.3.1.3	Unsuccessful Operation
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Figure 8.3.1.3-1: UE Context Setup Request procedure: unsuccessful Operation
If the gNB-DU is not able to establish an F1 UE context, or cannot even establish one bearer it shall consider the procedure as failed and reply with the UE CONTEXT SETUP FAILURE message. If the Conditional Inter-DU Mobility Information IE was included in the UE CONTEXT SETUP REQUEST message or the L1L2 Inter-DU Mobility Information IE was included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall include the received SpCell ID IE as the Requested Target Cell ID IE in the UE CONTEXT SETUP FAILURE message.
If the gNB-DU is not able to accept the SpCell ID IE in UE CONTEXT SETUP REQUEST message, it shall reply with the UE CONTEXT SETUP FAILURE message with an appropriate cause value. Further, if the Candidate SpCell List IE is included in the UE CONTEXT SETUP REQUEST message and the gNB-DU is not able to accept the SpCell ID IE, the gNB-DU shall, if supported, include the Potential SpCell List IE in the UE CONTEXT SETUP FAILURE message and the gNB-CU should take this into account for selection of an opportune SpCell. The gNB-DU shall include the cells in the Potential SpCell List IE in a priority order, where the first cell in the list is the one most desired and the last one is the one least desired (e.g., based on load conditions). If the Potential SpCell List IE is present but no Potential SpCell Item IE is present, the gNB-CU should assume that none of the cells in the Candidate SpCell List IE are acceptable for the gNB-DU.
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If the gNB-DU receives a UE CONTEXT SETUP REQUEST message containing a E-UTRAN QoS IE for a GBR QoS DRB but where the GBR QoS Information IE is not present, the gNB-DU shall report the establishment of the corresponding DRB as failed in the DRB Failed to Setup List IE of the UE CONTEXT SETUP RESPONSE message with an appropriate cause value. If the gNB-DU receives a UE CONTEXT SETUP REQUEST message containing a DRB QoS IE for a GBR QoS DRB but where the GBR QoS Flow Information IE is not present, the gNB-DU shall report the establishment of the corresponding DRBs as failed in the DRB Failed to Setup List IE of the UE CONTEXT SETUP RESPONSE message with an appropriate cause value.
If the Delay Critical IE is included in the Dynamic 5QI Descriptor IE within the DRB QoS IE in the UE CONTEXT SETUP REQUEST message and is set to the value "delay critical" but the Maximum Data Burst Volume IE is not present, the gNB-DU shall report the establishment of the corresponding DRB as failed in the DRB Failed to Setup List IE of the of the UE CONTEXT SETUP RESPONSE message with an appropriate cause value. 
In case of "CHO-replace" or "L1L2HO-replace" when the Target gNB-DU UE F1AP ID IE is included, if the candidate cell in the SpCell ID IE included in the UE CONTEXT SETUP REQUEST message was not prepared using the same UE-associated signaling connection, the gNB-DU shall ignore this candidate cell.
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The purpose of the UE Context Release Request procedure is to enable the gNB-DU to request the gNB-CU to release the UE-associated logical F1-connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change or L1/L2 based mobility. The procedure uses UE-associated signalling.
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Figure 8.3.2.2-1: UE Context Release (gNB-DU initiated) procedure. Successful operation
The gNB-DU controlling a UE-associated logical F1-connection initiates the procedure by generating a UE CONTEXT RELEASE REQUEST message towards the affected gNB-CU node. 
The UE CONTEXT RELEASE REQUEST message shall indicate the appropriate cause value. 
If the Candidate Cells To Be Cancelled List IE or the L1L2 Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT RELEASE REQUEST message, the gNB-CU shall consider that the only the resources reserved for the candidate cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE are about to be released by the gNB-DU.
Interactions with UE Context Release procedure:
The UE Context Release procedure may be initiated upon reception of a UE CONTEXT RELEASE REQUEST message. 
Interactions with UE Context Setup procedure:
The UE Context Release Request procedure may be performed before the UE Context Setup procedure to request the release of an existing UE-associated logical F1-connection and related resources in the gNB-DU.
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If one or more candidate cells in the Candidate Cells To Be Cancelled List IE or the L1L2 Candidate Cells To Be Cancelled List IE included in the UE CONTEXT RELEASE REQUEST message were not prepared using the same UE-associated signaling connection, the gNB-CU shall ignore those non-associated candidate cells.
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The purpose of the UE Context Release procedure is to enable the gNB-CU to order the release of the UE-associated logical connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change or L1/L2 based mobility. The procedure uses UE-associated signalling.
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Figure 8.3.3.2-1: UE Context Release (gNB-CU initiated) procedure. Successful operation
The gNB-CU initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the gNB-DU. 
Upon reception of the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. If the CG-SDT Kept Indicator IE is contained in the UE CONTEXT RELEASE COMMAND message and set to "true", the gNB-DU shall, if supported, consider that the UE is sent to RRC_INACTIVE state with CG-SDT configuration and store the configured CG-SDT resources, C-RNTI, CS-RNTI, the CG-SDT related RLC configurations and F1-U connections associated with the SDT bearers while releasing the UE context.
If the old gNB-DU UE F1AP ID IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall additionally release the UE context associated with the old gNB-DU UE F1AP ID.
If the UE CONTEXT RELEASE COMMAND message contains the RRC-Container IE, the gNB-DU shall send the RRC container to the UE via the SRB indicated by the SRB ID IE.
If the UE CONTEXT RELEASE COMMAND message includes the Execute Duplication IE, the gNB-DU shall perform CA based duplication, if configured, for the SRB for the included RRC-Container IE. 
If the Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall consider that the gNB-CU is cancelling only the conditional handover or conditional PSCell addition or conditional PSCell change associated to the cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE.
If the L1L2 Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall consider that the gNB-CU is cancelling only the L1/L2 based handover associated to the cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE.
If the Positioning Context Reservation Indication IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall not release the positioning context including the SRS configuration for the UE.
Interactions with UE Context Setup procedure:
The UE Context Release procedure may be performed before the UE Context Setup procedure to release an existing UE-associated logical F1-connection and related resources in the gNB-DU, e.g. when gNB-CU rejects UE access it shall trigger UE Context Release procedure with the cause value of UE rejection.
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If one or more candidate cells in the Candidate Cells To Be Cancelled List IE or in the L1L2 Candidate Cells To Be Cancelled List IE included in the UE CONTEXT RELEASE COMMAND message were not prepared using the same UE-associated signalling connection, the gNB-DU shall ignore those non-associated candidate cells.
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If the ul-GapFR2-Config IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the L1L2 Inter-DU Mobility Information IE is included in the UE CONTEXT MODIFICATION REQUEST message and contains the Candidate Cells List IE, the gNB-DU shall consider that the L1/L2 based mobility has been prepared for the UE in other gNB-DU(s) for the target cell IDs included in the Candidate Cells List IE. If the Estimated Arrival Probability IE is also included for a target cell included in the Candidate Cells List IE, then the gNB-DU may use the information to decide L1/L2 based handover execution for the UE. If the Other UE-associated Logical F1-Connection List for Candidate Cells IE is also contained in the L1L2 Inter-DU Mobility Information IE, then the gNB-DU shall consider that each UE-associated signalling identified by each pair of the included gNB-CU UE F1AP ID IE and gNB-DU UE F1AP ID IE has been established for the same UE in the gNB-DU for L1/L2 inter-DU handover and shall consider their associated candidate cells stored in the gNB-DU have been also configured for the same UE. 
On the other hand, if the L1L2 Inter-DU Mobility Information IE is included in the UE CONTEXT MODIFICATION REQUEST message and contains the Access Target Cell ID IE, the gNB-DU shall consider that the UE has successfully been commanded to execute HO during the L1/L2 based mobility toward that target cell and act as specified in TS 38.401 [4].  
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The purpose of the Access Success procedure is to enable the gNB-DU to inform the gNB-CU of which cell the UE has successfully accessed during conditional handover or conditional PSCell addition or conditional PSCell change or L1/L2 based mobility. The procedure uses UE-associated signalling.
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Figure 8.3.8.2-1: Access Success procedure. Successful operation. 
The gNB-DU initiates the procedure by sending a ACCESS SUCCESS message. 
Conditional handover or conditional PSCell addition or conditional PSCell change
Upon reception of the ACCESS SUCCESS message, the gNB-CU shall consider that the UE successfully accessed the cell indicated by the included NR CGI IE in this gNB-DU and consider all the other CHO preparations or conditional PSCell addition or conditional PSCell change preparations accepted for this UE under the same UE-associated signaling connection in this gNB-DU as cancelled.
L1/L2 based mobility
Upon reception of the ACCESS SUCCESS message, the gNB-CU shall consider that the UE is successfully configured to perform HO to the cell indicated by the included NR CGI IE in this gNB-DU and consider all the other L1/L2 based handover preparations accepted for this UE under the same UE-associated signaling connection in this gNB-DU as cancelled.
Interaction with other procedure:
The gNB-CU may initiate UE Context Release procedure toward the other signalling connections or other candidate gNB-DUs for this UE, if any.
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The purpose of the DL RRC Message Transfer procedure is to transfer an RRC message The procedure uses UE-associated signalling.
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Figure 8.4.2.2-1: DL RRC Message Transfer procedure
The gNB-CU initiates the procedure by sending a DL RRC MESSAGE TRANSFER message. If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established at reception of the DL RRC MESSAGE TRANSFER message.
If the Index to RAT/Frequency Selection Priority IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may use it for RRM purposes. If the Additional RRM Policy Index IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may use it for RRM purposes.
The DL RRC MESSAGE TRANSFER message shall include, if available, the old gNB-DU UE F1AP ID IE so that the gNB-DU can retrieve the existing UE context in RRC connection reestablishment procedure, as defined in TS 38.401 [4].
The DL RRC MESSAGE TRANSFER message shall include, if SRB duplication is activated, the Execute Duplication IE, so that the gNB-DU can perform CA based duplication for the SRB.
If the gNB-DU identifies the UE-associated logical F1-connection by the gNB-DU UE F1AP ID IE in the DL RRC MESSAGE TRANSFER message and the old gNB-DU UE F1AP ID IE is included, it shall release the old gNB-DU UE F1AP ID and the related configurations associated with the old gNB-DU UE F1AP ID.
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the Redirected RRC message IE and use it as specified in TS 38.401 [4]. 
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the PLMN Assistance Info for Network Sharing IE, if available at the gNB-CU and may use it as specified in TS 38.401 [4].
If the DL RRC MESSAGE TRANSFER message contains the New gNB-CU UE F1AP ID IE, the gNB-DU shall, if supported, replace the value received in the gNB-CU UE F1AP ID IE by the value of the New gNB-CU UE F1AP ID and use it for further signalling.
If the DL RRC MESSAGE TRANSFER message contains the L1L2 Inter-DU Mobility Information IE, the gNB-DU shall consider that the L1/L2 based mobility has been prepared for the UE in other gNB-DU(s) for the target cell IDs included in the Candidate Cells List IE. If the Estimated Arrival Probability IE is also included for a target cell included in the Candidate Cells List IE, then the gNB-DU may use the information to decide L1/L2 based handover execution for the UE. 
Interactions with UE Context Release Request procedure:
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may trigger the UE Context Release Request procedure, as specified in TS 38.401 [4].
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Not applicable.
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This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU  gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	O
	
	9.3.1.5
	
	YES
	ignore

	SpCell ID
	M
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	reject
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	Conditional Inter-DU Mobility Information
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	-
	-

	>Target gNB-DU UE F1AP ID
	C-ifCHOmod
	
	9.3.1.5
	Allocated at the target gNB-DU
	-
	-

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	YES
	ignore
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	UE Multicast MRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>UE Multicast MRB to Be Setup Item IEs
	
	1 .. <maxnoofMRBsforUE> 
	
	
	EACH
	reject

	>>MRB ID
	M
	
	9.3.1.224
	MRB ID for the UE.
	-
	

	>>MBS PTP Retransmission Tunnel Required
	O
	
	9.3.2.10
	
	-
	

	>>MBS PTP Forwarding Tunnel Required Information
	O
	
	MRB Progress Information 9.3.2.12
	
	-
	

	>>Source MRB ID
	O
	
	9.3.1.224
MRB ID
	In case of inter-DU handover, indicates the MRB ID provided to the UE in the source cell.
	-
	ignore

	L1L2 Inter-DU Mobility Information
	O
	
	
	
	YES
	reject

	>L1L2 Mobility Trigger
	M
	
	ENUMERATED (L1L2HO-initiation, L1L2HO-replace, …)
	
	-
	-

	>Target gNB-DU UE F1AP ID
	C-ifL1L2HOmod
	
	9.3.1.5
	Allocated at the target gNB-DU
	-
	-

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 32.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULUPTNLInformation
	Maximum no. of ULUP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofCandidateSpCells
	Maximum no. of SpCells allowed towards one UE, the maximum value is 64.

	maxnoofQoSFlows
	Maximum no. of flows allowed to be mapped to one DRB, the maximum value is 64.

	maxnoofBHRLCChannels
	Maximum no. of BH RLC channels allowed towards one IAB-node, the maximum value is 65536.

	maxnoofSLDRBs
	Maximum no. of SL DRB allowed for NR sidelink communication per UE, the maximum value is 512.

	maxnoofPC5QoSFlows
	Maximum no. of PC5 QoS flow allowed towards one UE for NR sidelink communication, the maximum value is 2048.

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional UP TNL Information allowed towards one DRB, the maximum value is 2. 

	maxnoofUuRLCChannels
	Maximum no. of Uu Relay RLC channels for L2 U2N relaying per Relay UE, the maximum value is 32.

	maxnoofPC5RLCChannels
	Maximum no. of PC5 Relay RLC channels allowed for L2 U2N relaying per Remote UE or Relay UE, the maximum value is 512.

	maxnoofMRBsforUE
	Maximum no. of multicast MRB allowed towards one UE, the maximum value is 64.



	Condition
	Explanation

	ifDRBSetup
	This IE shall be present only if the DRB to Be Setup List IE is present.

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".

	ifL1L2HOmod
	This IE shall be present if the L1L2 Mobility Trigger IE is present and set to "L1L2HO-replace".
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This message is sent by the gNB-DU to request the gNB-CU to release the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change or L1/L2 based mobility.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinCHO>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	L1L2 Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinL1L2mobility>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-



	Range bound
	Explanation

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional mobility. Value is 8.

	maxnoofCellsinL1L2mobility
	Maximum no. cells that can be prepared for a L1/L2 based mobility. Value is 8 (FFS).
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This message is sent by the gNB-CU to request the gNB-DU to release the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change or L1/L2 based mobility.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	RRC-Container
	O
	
	9.3.1.6
	Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8] encapsulated in a PDCP PDU, or the DL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	ignore
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	Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinCHO>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	Positioning Context Reservation Indication
	O
	
	ENUMERATED (True,...)
	
	YES
	ignore

	CG-SDT Kept Indicator
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	L1L2 Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinL1L2mobility>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-



	Range bound
	Explanation

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional mobility. Value is 8.



	Condition
	Explanation

	ifRRCContainer
	This IE shall be present if the RRC container IE is present.

	maxnoofCellsinL1L2mobility
	Maximum no. cells that can be prepared for a L1/L2 based mobility. Value is 8 (FFS).
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This message is sent by the gNB-DU to confirm the release of the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change or L1/L2 based mobility.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SpCell ID
	O
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	ignore

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	Conditional Intra-DU Mobility Information
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, CHO-cancel, …)
	
	-
	-

	[bookmark: _Hlk34836638]>Candidate Cells To Be Cancelled List
	C-ifCHOcancel
	0 .. <maxnoofCellsinCHO>
	
	
	-
	-

	>>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	YES
	ignore

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	SDT Bearer Configuration Query Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	L1L2 Inter-DU Mobility Information
	O
	
	
	
	YES
	reject

	>Candidate Cells List
	
	0 .. <maxnoofCellsinL1L2mobility>
	
	
	-
	-

	>>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	>>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	YES
	ignore

	>Other UE-associated Logical F1-Connection List for Candidate Cells
	
	0 .. <maxnoofCellsinL1L2mobility>
	
	
	EACH
	ignore

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	-
	-

	>>gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	-
	-

	>Access Target Cell ID
	O
	
	NR CGI
9.3.1.12
	
	-
	-



	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 32.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULUPTNLInformation
	Maximum no. of UL UP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofQoSFlows
	Maximum no. of flows allowed to be mapped to one DRB, the maximum value is 64.

	maxnoofBHRLCChannels
	Maximum no. of BH RLC channels allowed towards one IAB-node, the maximum value is 65536.

	maxnoofSLDRBs
	Maximum no. of SL DRB allowed for NR sidelink communication per UE, the maximum value is 512.

	maxnoofPC5QoSFlows
	Maximum no. of PC5 QoS flow allowed towards one UE for NR sidelink communication, the maximum value is 2048.

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional UP TNL Information allowed towards one DRB, the maximum value is 2. 

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional mobility. Value is 8.

	maxnoofUuRLCChannels
	Maximum no. of Uu Relay RLC channels for L2 U2N relaying per Relay UE, the maximum value is 32.

	maxnoofPC5RLCChannels
	Maximum no. of PC5 Relay RLC channel allowed for L2 U2N relaying per Remote UE or Relay UE, the maximum value is 512.

	maxnoofMRBsforUE
	Maximum no. of multicast MRB allowed towards one UE, the maximum value is 64.

	maxnoofSLdestinations
	Maximum number of destination for NR sidelink communication, the maximum value is 32

	[bookmark: _Hlk115142307]maxnoofCellsinL1L2mobility
	Maximum no. cells that can be prepared for a L1/L2 based mobility. Value is 8 (FFS).



	Condition
	Explanation

	ifCHOcancel
	This IE may be present if the CHO Trigger IE is present and set to "CHO-cancel".



//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
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This message is sent by the gNB-DU to inform the gNB-CU of which cell the UE has successfully accessed during conditional handover or conditional PSCell addition or conditional PSCell change.
This message is also sent by the gNB-DU to inform the gNB-CU of which cell the UE has successfully been commanded to execute HO during the L1/L2 based mobility.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	NR CGI
	M
	
	9.3.1.12
	
	YES
	reject



//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
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//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
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This message is sent by the gNB-CU to transfer the layer 3 message to the gNB-DU over the F1 interface.
Direction: gNB-CU gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

	Execute Duplication 
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	RRC-Container
	M
	
	9.3.1.6
	Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8] encapsulated in a PDCP PDU, or the DL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

	RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	UE Context not retrievable
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	Redirected RRC message
	O
	
	RRC Container
9.3.1.6
	Includes the UL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	PLMN Assistance Info for Network Sharing
	O
	
	PLMN Identity
9.3.1.14
	
	YES
	ignore

	New gNB-CU UE F1AP ID
	O
	
	gNB-CU UE F1AP ID
9.3.1.4
	
	YES
	reject

	Additional RRM Policy Index
	O
	
	9.3.1.90
	
	YES
	ignore

	L1L2 Inter-DU Mobility Information
	O
	
	
	
	YES
	reject

	>Candidate Cells List
	
	1 .. <maxnoofCellsinL1L2mobility>
	
	
	-
	-

	>>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	>>Estimated Arrival 
Probability
	O
	
	INTEGER (1..100)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellsinL1L2mobility
	Maximum no. cells that can be prepared for a L1/L2 based mobility. Value is 8 (FFS).
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