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1	Introduction
In the previous meeting the issue of L1/L2 triggered mobility was discussed and some agreements were made. In this contribution we will further discuss the main components of the L1/L2 triggered mobility and put forward our proposals.
[bookmark: _Ref178064866]2	Discussion
In the previous meeting the following agreements were captured:

CFRA resources could be shared only among the UEs in a single gNB-DU to avoid the RACH access conflict between UEs from different DU.
Indicate the source gNB-DU ID when request the CFRA resources to the candidate DU.
The CU decides from which node (source DU or candidate DU) to retrieve the low layer configuration for the purpose of generating the reference configuration.
The source (candidate) DU generates the low layer configuration to the CU based on the request from CU, the CU does not modify it 
The CU generates/decides the reference configuration and sends the low layer part reference configuration (CellGroupConfig) to the candidate DUs.
The DU provides either the delta config or the full low layer configuration if reference config is received from CU.
The DU provides the full lower layer configuration if the reference configuration is not received from the CU
The gNB-DU needs to have the LTM configuration ID from the CU to include it in the LTM cell switch command.
Option 2, UE associated signaling(UE Context Setup/Modification) is adopted to retrieve the RS configuration from the gNB-DU.
No need for the gNB-CU to explicitly request the candidate(source) gNB-DU to provide the RS configuration during context setup/modification.
WA: No need for the gNB-CU to explicitly request the candidate (source) gNB-DU to provide the TCI state configuration.
Option 3, class 1 procedure is ruled out.
The selected beam information is the TCI State ID.
The following information are agreed to be carried in the TA info transfer message:
· Source DU ID 
· TA value
· Preamble index,
· Candidate cell ID.
· RO information (i.e. RA-RNTI)
RAN3 to move forward with approach 1.
Turn the following WA into agreement:
WA: In case that LTM and L3 handover are triggered almost simultaneously (cross signaling on F1). The (source) gNB-DU fails the L3 handover by responding with UE Context Modification Failure message with proper cause meaning LTM has high priority.

In the following we will look into the open points, analyse them and provide our views and proposals.
	
2.1	Selected beam transfer
Regarding the selected beam transfer the following FFS was captured in the Chair notes:
Option 1: Two new class 2 procedures with different name.
Option 2: same new class 2 procedure (LTM cell switch notification)
Down selection between option 1 and 2 at next meeting.
Also the following agreements were reached:
Option 3, class 1 procedure is ruled out.
The selected beam information is the TCI State ID.
To summarize the issue, RAN2 has among others stated the following in the incoming LS:
	[bookmark: _Hlk146201985]Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
- the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
- upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant. 



Following that, in the previous RAN3 meeting the following agreement was reached:
The LTM Cell Change Notification procedure is reused to transfer the selected beam from the source gNB-DU to the target gNB-DU via gNB-CU. 
[bookmark: _Hlk146146316][bookmark: _Hlk146146391]Regarding the signalling from gNB-CU to target gNB-DU, we believe that there is no essential difference, and the same procedure can be used. Based on that we propose to use the LTM Cell Change Notification procedure to transfer the selected beam from gNB-CU to target gNB-DU. Detailed IEs will be TCI state ID together with corresponding LTM Configuration ID.
Proposal 1 We propose to use the LTM Cell Change Notification procedure to transfer the selected beam information from gNB-CU to target gNB-DU.	
Regarding the name of the procedure this can be more generic for future proofness, so that the procedure can be used for other purposes. We propose to use the name Cell Switch Notification.
Proposal 2 We propose to define a generic name for the procedure. Our proposal for the name is Cell Switch Notification.

2.2 	LTM Configuration ID

Regarding LTM Configuration ID the following was agreed in the previous meeting.
[bookmark: _Hlk148997079]The gNB-DU needs to have the LTM configuration ID from the CU to include it in the LTM cell switch command.

The following FFS was also captured:
Whether F1AP signaling needed is to be continued

We note that the Serving gNB-DU knows which Candidate ID to include in the LTM MAC CE via the L1 measurement report received by the UE. Correspondingly, there is no need to share this information between gNB-CU and serving gNB-DU. The configuration of the LTM candidate cell shall be transparent to the serving gNB-DU. Therefore, there is no need for F1AP signalling for that purpose.
Proposal 3 There is no need for F1AP signaling in order that the gNB-DU gets the LTM configuration ID to be included in the LTM cell switch command as this is provided by the L1 measurement report.	

2.3 	TCI state configuration
In the previous meeting the following FFS was captured
FFS on whether the RS configuration can be retrieved before step2.
[bookmark: _Toc113289948]Also the following agreements were made:
Option 2, UE associated signaling(UE Context Setup/Modification) is adopted to retrieve the RS configuration from the gNB-DU.
No need for the gNB-CU to explicitly request the candidate(source) gNB-DU to provide the RS configuration during context setup/modification.

We need to start with some clarification first.
The RS configuration is cell-specific, includes SMTC, SSB position in burst. 
After a careful check of TS 38.473 we could see that the Served Cell Information IE which is included in F1 Setup and gNB-DU Configuration Update procedures is defined as following:
[bookmark: _Toc20955914][bookmark: _Toc29893032][bookmark: _Toc36556969][bookmark: _Toc45832417][bookmark: _Toc51763697][bookmark: _Toc64448866][bookmark: _Toc66289525][bookmark: _Toc74154638][bookmark: _Toc81383382][bookmark: _Toc88658015][bookmark: _Toc97910927][bookmark: _Toc99038687][bookmark: _Toc99730950][bookmark: _Toc105511081][bookmark: _Toc105927613][bookmark: _Toc106110153][bookmark: _Toc113835590][bookmark: _Toc120124438][bookmark: _Toc146226705]9.3.1.10	Served Cell Information
This IE contains cell configuration information of a cell in the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	Configured EPS TAC
	O
	
	9.3.1.29a
	
	-
	

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB 1 associated to the NR Cell Identity in the NR CGI IE
	-
	

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per PLMN or per SNPN. 
	YES
	ignore

	>NPN Support Information
	O
	
	9.3.1.156
	Supported NPNs per PLMN.
	YES
	reject

	>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.3.1.165
	Additional Supported S-NSSAIs per PLMN or per SNPN. 
	YES
	reject

	>TAI NSAG Support List
	O
	
	9.3.1.273
	NSAG information associated with the slices per TAC, per PLMN or per SNPN.
	YES
	ignore

	CHOICE NR-Mode-Info 
	M
	
	
	
	-
	

	>FDD
	
	
	
	
	-
	

	>>FDD Info
	
	1
	
	
	-
	

	>>>UL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	This IE is ignored if the Cell Direction IE is included and set to “dl-only”.
	-
	

	>>>DL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	This IE is ignored if the Cell Direction IE is included and set to “ul-only”.
	-
	

	>>>UL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	This IE is ignored if the Cell Direction IE is included and set to “dl-only”.
	-
	

	>>>DL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	This IE is ignored if the Cell Direction IE is included and set to “ul-only”.
	-
	

	>>>UL Carrier List 
	O
	
	NR Carrier List
9.3.1.137
	If included, the UL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>>>DL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the DL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>TDD
	
	
	
	
	-
	

	>>TDD Info
	
	1
	
	
	-
	

	>>>NR FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	 YES
	ignore

	>>>TDD UL-DL Configuration Common NR
	O
	
	OCTET STRING
	Includes the tdd-UL-DL-ConfigurationCommon contained in the ServingCellConfigCommon IE as defined in TS 38.331 [8]
	YES
	ignore

	>>>Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>NR-U
	
	
	
	
	YES
	ignore

	>>NR-U Channel Info List
	
	1..< maxnoofNR-UChannelIDs>
	
	
	-
	

	>>>NR-U Channel Info Item
	
	
	
	
	-
	

	>>>>NR-U Channel ID
	M
	
	INTEGER (1.. maxnoofNR-UChannelIDs, …)
	Index to uniquely identify the part of the NR-U Channel Bandwidth consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.

Value 1 represents the first part of the NR-U Channel Bandwidth on which a channel access procedure is performed. Value 2 represents the second part of the NR-U Channel Bandwidth on which a channel access procedure is performed, and so on.

	-
	

	>>>>NR-U ARFCN
	M
	
	INTEGER (0.. maxNRARFCN)
	It represents the centre frequency of the NR-U Channel Bandwidth for NR bands restricted to operation with shared spectrum channel access, as defined in TS 37.213 [46]. Allowed values are specified in TS 38.101-1 [26] in Table 5.4.2.3-2, Table 5.4.2.3-3 and Table 5.4.2.3-4.

	-
	

	>>>>NR-U Channel Bandwidth
	M
	
	ENUMERATED (10MHz, 20MHz, 40MHz, 60 MHz, 80 MHz,. …)
	
	-
	

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Includes the MeasurementTimingConfiguration inter-node message defined in TS 38.331 [8].
	-
	

	RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	YES
	ignore

	Extended Served PLMNs List
	
	0..1
	
	This is included if more than 6 Served PLMNs is to be signalled.
	YES
	ignore

	>Extended Served PLMNs Item
	
	1 ..<maxnoofExtendedBPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per PLMN or per SNPN. 
	-
	

	>>NPN Support Information
	O
	
	9.3.1.156
	Supported NPNs per PLMN.
	YES
	reject

	>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.3.1.165
	Additional Supported S-NSSAIs per PLMN or per SNPN. 
	YES
	reject

	>TAI NSAG Support List
	O
	
	9.3.1.273
	NSAG information associated with the slices per TAC, per PLMN or per SNPN.
	YES
	ignore

	Cell Direction
	O
	
	9.3.1.78
	
	YES
	ignore

	Broadcast PLMN Identity Info List
	
	0..<maxnoofBPLMNsNR>
	
	This IE corresponds to the PLMN-IdentityInfoList IE and the NPN-IdentityInfoList IE (if available) in SIB1 as specified in TS 38.331 [8]. All PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE and NPN identities and associated information contained in the NPN-IdentityInfoList IE (if available) are included and provided in the same order as broadcast in SIB1.
NOTE: In case of NPN-only cell, the PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE are not included.
	YES
	ignore

	Cell Type 
	O
	
	9.3.1.87
	
	YES
	ignore

	>PLMN Identity List
	M
	
	Available PLMN List
9.3.1.65
	Broadcast PLMN IDs in SIB1 associated to the NR Cell Identity IE
	-
	

	>Extended PLMN Identity List
	O
	
	Extended Available PLMN List
9.3.1.76
	
	-
	

	>5GS-TAC
	O
	
	OCTET STRING (3)
	
	-
	

	>NR Cell Identity
	M
	
	BIT STRING (36)
	
	-
	

	>RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	-
	

	>Configured TAC Indication
	O
	
	9.3.1.87a
	NOTE: This IE is associated with the 5GS TAC in the Broadcast PLMN Identity Info List IE
	YES
	ignore

	>NPN Broadcast Information
	O
	
	9.3.1.157
	If this IE is included the content of the PLMN Identity List IE and Extended PLMN Identity List IE if present in the Broadcast PLMN Identity Info List IE is ignored.
	YES
	reject

	Configured TAC Indication
	O
	
	9.3.1.87a
	NOTE: This IE is associated with the 5GS TAC on top-level of the Served Cell Information IE
	YES
	ignore

	Aggressor gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated aggressor gNB Set ID of the cell
	YES
	ignore

	Victim gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated Victim gNB Set ID of the cell
	YES
	ignore

	IAB Info IAB-DU
	O
	
	9.3.1.106
	
	YES
	ignore

	SSB Positions In Burst 
	O
	
	9.3.1.138
	
	YES
	ignore

	NR PRACH Configuration
	O
	
	9.3.1.139
	
	YES
	ignore

	SFN Offset
	O
	
	9.3.1.208
	
	YES
	ignore

	NPN Broadcast Information
	O
	
	9.3.1.157
	
	YES
	reject

	Supported MBS FSA ID List
	
	0..<maxnoofMBSFSAs>
	
	Shall contain all MBS Frequency Selection Area Identities associated with the NR CGI.
	YES
	ignore

	>MBS Frequency Selection Area Identity
	M
	
	OCTET STRING(3)
	
	–
	

	RedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8)) 
	The presence of this IE indicates that the intraFreqReselectionRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [8].
Each position in the bitmap indicates which RedCap UEs are allowed access, according to the setting of RedCap barring indicators in SIB1, see TS 38.331 [8].
First bit = 1Rx, second bit = 2Rx,
third bit = halfDuplex,
 other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore



As it is highlighted this information is already included in the Served Cell Information IE. So, this information is already signalled.
Observation 1 [bookmark: _Hlk149208135]The RS configuration is already included in the Served Cell Information IE which is included in F1 Setup and gNB-DU Configuration Update procedures.

Based on that it is evident that this information does not need to be signalled via UE associated signalling as it was agreed in the previous meeting.
Proposal 4		The RS configuration is already included in the Served Cell Information IE which is included in F1 Setup and gNB-DU Configuration Update procedures and does not need to be signalled via UE associated signalling.
There is though also the CSI Resource Configuration which is UE-specific and is a list of SSB/ candidate peers to measure and possibly group in resource sets, to be referred in CSI report configuration(s) by the candidate gNB-DU. This information on the other hand should be signalled via UE associated signalling in UE Context Setup and/or UE Context Modification procedures.
Proposal 5		The CSI Resource Configuration is UE-specific and should be signalled via UE associated signalling in UE Context Setup and/or UE Context Modification procedures.
	
2.4	UE based TA measurement
The topic of the UE based TA measurement was discussed in the previous meeting and the following was captured in the Chair notes:
For intra-DU LTM, if the gNB-CU decides to use UE based TA measurement, it may explicitly request the source gNB-DU to provide the configuration for UE based TA measurement via UE Context Modification Request message. 
To be continued. FFS on the details of the UE based TA measurement configuration.

In RAN2 it has been agreed to use the same framework that is used for the L2 reset. In this case there is an ID for each candidate cell and if the ID of the source and target is the same then the UE will do the UE-based TA measurements. This is also reflected in the endorsed RRC CR for LTM where the following is stated:
1> if the value of ltm-UE-MeasuredTA-ID contained within the LTM-Candidate IE in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 is equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
2> inform lower layers that UE should perform UE-based TA measurements;
2> replace the value of ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID with the value received within ltm-UE-MeasuredTA-ID;
1> else:
2> replace the value of ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID with the value of ltm-UE-MeasuredTA-ID in the LTM-Candidate in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3;

Based on that it is obvious that there is nothing more that needs to be done to support UE based TA management.
Proposal 6		No extra information is needed in order to support UE based TA management.

2.5	E1 aspects
Regarding E1 aspects the following agreements were made in the previous meeting:
For LTM without UP change case, propose to turn the following WF to an agreement:
In case of CP UP separation, once CUCP receives LTM cell switch signaling from (source)DU , CU CP initiates E1 bearer context modification to the CU UP including DL tunnel ID per DRB for target cell, for data transmission.
For LTM with UP change, once the CU-CP receives LTM cell switch signaling from (source) DU, the CU-CP initiates E1 bearer context modification to the target CU UP including DL tunnel ID per DRB for target cell for data transmission.
For LTM with UP change, the CU-CP initiates E1 bearer context modification to the source CU-UP for retrieving the latest PDCP status at the source CU-UP and exchanging the data forwarding information to target CU-UP.
For LTM with UP change after detecting the UE has accessed to the target cell, the CU-CP initializes Path switch procedure towards the core network.

The procedure used for inter-DU LTM with the change of gNB-CU-UP within a gNB is shown below.



Figure 8.2.1.z LTM with the change of gNB-CU-UP

0. The source gNB-DU forwards the Measurement Report to the gNB-CU-CP.
1. The gNB-CU-CP decides to initiate LTM configuration.
2. The gNB-CU-CP sends a BEARER CONTEXT SETUP REQUEST message containing UL TNL address information for NG-U to setup the bearer context in the target gNB-CU-UP.
3.	The target gNB-CU-UP responds with a BEARER CONTEXT SETUP RESPONSE message containing the UL TNL address information for F1-U, DL TNL address information for NG-U, and the TNL address information for data forwarding to the target gNB-CU-UP.
4 - 5. F1 UE context setup procedure is performed to setup one or more bearers in the gNB-DU.
6 - 7.The gNB-CU-CP sends the RRC Reconfiguration message to the UE. Details are FFS.
8.  The UE sends the lower layer measurement result to the source gNB-DU, and the source gNB-DU decides to execute LTM to a candidate target cell.
9. WA: The source gNB-DU sends the LTM CELL CHANGE NOTIFICATION message to the gNB-CU-CP with the selected target cell ID.
10-11. The gNB-CU-CP performs the Bearer Context Modification procedure to retrieve the PDCP UL/DL status and to exchange the TNL address information for data forwarding for the bearers.
12-13.	The gNB-CU-CP performs the Bearer Context Modification procedure to send the DL TNL address information for F1-U and the PDCP UP/DL status to the target gNB-CU-UP.
14.	Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP. 
15.  The target gNB-DU detects the UE in the target cell.
16. The target gNB-DU sends an ACCESS SUCCESS message to the gNB-CU-CP.
17 - 19. Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network.
20-21.	Bearer Context Release procedure may be performed to release the UE context in the source gNB-DU.

In principle, the call flow shown above can work and is not erroneous. Nevertheless, we note that the impact on CU-UP is substantial. Namely, the CU-UP will need to produce UL TNL per DRB for every configured candidate cell and signal them to CU-CP. For that reason, we investigated alternative ways that would lead to a minimization of the impact on CU-UP.
Observation 2 [bookmark: _Toc134766916][bookmark: _Toc142586711]The impact on CU-UP needs to be minimized.

In our quest to minimize the CU-UP impact we explored the following option.
[bookmark: _Hlk149208068]In step 3 the CU-UP responds with a BEARER CONTEXT SETUP RESPONSE message containing only one UL TNL address information for F1-U to all the candidate cells but only the target cell will be allowed to use it. In that case the BEARER CONTEXT SETUP REQUEST message indicates to CU-UP not to initiate sending downlink packets until the UE successfully accesses the target cell. Based on the above we make the following proposal.
Proposal 7 [bookmark: _Toc134766921][bookmark: _Toc142587512]One option that can minimize the impact on CU-UP when performing LTM is that the CU-UP provides only one UL TNL address which will only be used by the target cell after successful execution of LTM cell switch. 	

2.6	TA management

Regarding TA management the following was agreed in the previous meeting:
The following information are agreed to be carried in the TA info transfer message:
· Source DU ID 
· TA value
· Preamble index,
· Candidate cell ID.
· RO information (i.e. RA-RNTI)


Also, in a previous meeting the following working assumption was captured:

WA: to introduce (2)new class 2 non-UE associated F1 signalings to deliver the TA information from the candidate gNB-DU to the source gNB-DU via gNB-CU. 

And the following FFS was captured:

To be continued on:
1. one or two messages.
1. Dedicated message name for dedicated purpose or Generic message name
1. [bookmark: _Hlk149216835]Whether and when the source DU forwards the valid TA values to target DU via CU for subsequent LTM
 
To summarize the TA acquisition, when the TA establishment is triggered the candidate gNB-DU receives the preamble, calculates the TA value and provides it to the gNB-CU which then forwards it to the source gNB-DU.
Below the signalling flow for inter-DU LTM configuration with TA establishment configuration and triggering is shown

[image: ]
[bookmark: _Hlk142405209]Figure 4 signalling flow for inter-DU LTM configuration with TA establishment configuration and triggering. 

As we can see for the steps 10 and 11, 2 new messages would be assumed. In step 10 a non-UE associated message from candidate gNB-DU to gNB-CU and in step 11 a non-UE associated message from gNB-CU to source gNB-DU. Intrinsically the same information would be transferred, so one procedure would be enough to cover for both steps. We don’t see any reason at the moment to make the 2 procedures different. One could argue that this would be preferable for future proofness, but based on the current status it is hard to see the difference in the 2 messages that would require different procedures. So based on the above we propose to turn into agreement the working assumption stated above but with the difference that we introduce one message instead of two.
Proposal 8 [bookmark: _Hlk146832738]We propose to turn into agreement the working assumption but instead introduce one new class 2 non-UE associated F1 signaling to deliver the TA information from the candidate gNB-DU to the source gNB-DU via gNB-CU. 

Regarding the name of the procedure this can be more generic for future proofness, so that the procedure can be used for other purposes. We propose to use the name gNB-DU Information Transfer.
Proposal 9 We propose to define a generic name for the procedure. Our proposal for the name is gNB-DU Information Transfer.

Finally, regarding the last part of the FFS, we don’t see any benefit for the serving gNB-DU to send the TA to the target gNB-DU. Even for subsequent LTM, the TA value can be still calculated with the early UL sync framework (by the candidate gNB-DU when it becomes the serving gNB-DU). 
So based on the above there is no real incentive for the serving gNB-DU to send the TA information to the target gNB-DU.
Proposal 10 The source gNB-DU does not need to forward the valid TA values to target gNB-DU via gNB-CU for subsequent LTM. 

2.7	SCG release
Regarding SCG release the following was captured in the CB:
Proposals:
-	Introduce a new cause value for LTM related S-Node release in S-Node RELEASE REQUEST 
-	Introduce a new class-2 procedure (i.e., LTM Cell Change Notification) to give a cell change notification to S-Node
RAN2 has agreed also the following:
UE only releases SCG configuration at MCG LTM execution if configured by the network (revert prior agreement). No intention to optimize further bearer handling for this case. 

In the Chair notes it is indicated that it will be continued in the next meeting.
We believe that the best alternative will be to use the MN initiated S-Node Modification procedure in order to denote if the SCG configuration is kept or released. To that end the already existing Lower Layer presence status change IE can be used when the MN decides to release the SCG configuration.
Proposal 11 We propose to use the MN initiated S-Node Modification procedure in order to denote if the SCG configuration is kept or released.
Proposal 12 We propose to reuse the already existing Lower Layer presence status change IE when the MN decides to release the SCG configuration. 

2.8	TCI States
The followings were captured,
[bookmark: _Hlk149217002]Enhance the TCI state configuration IE to a list for one candidate cell in both UE Context Setup response message and UE Context Modification request message.
[bookmark: _Hlk149217189]Add TCI State ID IE for each TCI state in both UE Context Setup request message and UE Context Modification request message.
Further checking is needed. 
[bookmark: _Hlk149217032]We agree to enhance the TCI state configuration IE to a list for one candidate cell in both UE Context Setup response message and UE Context Modification request message.
Proposal 13 We propose to enhance the TCI state configuration IE to a list for one candidate cell in both UE Context Setup response message and UE Context Modification request message. 

[bookmark: _Hlk149217221]Regarding the second issue, the TCI-state IE already includes the TCI-state ID. So, there is no reason to add TCI State ID IE for each TCI state in both UE Context Setup request message and UE Context Modification request message.
Proposal 14 There is no reason to add TCI State ID IE for each TCI state in both UE Context Setup request message and UE Context Modification request message. 

2.9	Reference configuration

Another issue that needs to be tackled concerns the use of the reference configuration to create the LTM candidate cell configuration. The reference configuration is provided by the network to the UE and it is used by the UE to generate a complete LTM candidate configuration by applying an LTM candidate configuration on top of an LTM reference configuration. An LTM candidate configuration can be a complete LTM candidate configuration or a delta (difference) configuration with respect to an LTM reference configuration. This is of course information that the gNB-DU is aware of. The gNB-DU signals this information to the gNB-CU which in turn sends this information to the UE in RRC signaling. This has already been agreed in RAN2 and in the endorsed running CR we read the following:

–	LTM-CandidateToAddModList
The IE LTM-CandidateToAddModList concerns a list of LTM candidate configurations to add or modify.
LTM-CandidateToAddModList information element
-- ASN1START
-- TAG-LTM-CANDIDATETOADDMODLIST-START

LTM-CandidateToAddModList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-Candidate-r18

LTM-Candidate-r18 ::=     SEQUENCE {
    ltm-CandidateId-r18                            LTM-CandidateId-r18,
    ltm-CandidatePCI-r18                           PhysCellId,
    ltm-SSB-Config-r18,                            LTM-SSB-Config-r18                                    OPTIONAL,    -- Need M
    ltm-CandidateConfig-r18                        OCTET STRING (CONTAINING RRCReconfiguration),         OPTIONAL,    -- Need M
    ltm-ConfigComplete-r18                         ENUMERATED {true}                                     OPTIONAL,    -- Need R
    ltm-EarlyUL-SyncConfig-r18                     SetupRelease { EarlyUL-SyncConfig-r18 }               OPTIONAL,    -- Need M
    ltm-NoResetID-r18                              INTEGER (1..maxNrofCellsLTM-r18-1)                    OPTIONAL,    -- Need M
    ltm-DL-OrJointTCI-StateToAddModList-r18        SEQUENCE (SIZE (1..maxNrofCandidateTCI-States-r18)) OF CandidateTCI-State-r18    
                                                                                                         OPTIONAL,    -- Need N
    ltm-DL-OrJointTCI-StateToReleaseList-r18       SEQUENCE (SIZE (1..maxNrofCandidateTCI-States-r18)) OF CandidateTCI-StateId-r18  
                                                                                                         OPTIONAL,    -- Need N
    ltm-UL-TCI-ToAddModList-r18                    SEQUENCE (SIZE (1..maxNrofCandidateUL-TCI-r18)) OF CandidateTCI-UL-State-r18       
                                                                                                         OPTIONAL,    -- Need N
    ltm-UL-TCI-ToReleaseList-r18                   SEQUENCE (SIZE (1.. maxNrofCandidateUL-TCI-r18)) OF CandidateTCI-UL-StateId-r18     
                                                                                                         OPTIONAL,    -- Need N
    ltm-UE-MeasuredTA-ID-r18                       INTEGER (1..maxNrofCellsLTM-r18-1)                    OPTIONAL,    -- Need M
    ...
}

Editor’s Note: FFS whether ltm-EarlyUL-SyncConfig-r18 is a single configuration or a list of EarlyUL-SyncConfig-r18.

LTM-SSB-Config-r18 ::= SEQUENCE {
    ssbFrequency-r18                               ARFCN-ValueNR,
    subCarrierSpacing-r18                          SubCarrierSpacing,
    ssb-Periodicity-r18                             ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1}      OPTIONAL,   -- Need R
    ssb-PositionsInBurst-r18                        CHOICE { 
        shortBitmap                                    BIT STRING (SIZE (4)),
        mediumBitmap                                   BIT STRING (SIZE (8)),
        longBitmap                                     BIT STRING (SIZE (64))
        }                                                                                                                OPTIONAL,   -- Need R
    ss-PBCH-BlockPower-r18                         INTEGER (-60..50)                                                     OPTIONAL,   -- Need R
    ...
}


-- TAG-LTM-CANDIDATETOADDMODLIST-STOP
-- ASN1STOP

[bookmark: _Hlk149751327]A flag is therefore needed in the UE Context Setup Response and the UE Context Modification Response messages to notify the gNB-CU whether the LTM candidate configuration is a delta of the reference or a complete configuration itself.

Proposal 15 We propose to add a flag in the UE Context Setup Response and the UE Context Modification Response messages to notify the gNB-CU whether the LTM candidate configuration is a delta of the reference or a complete configuration.

All the proposals made above are reflected in the F1AP TP in R3-237317.
Proposal 16 RAN3 to agree the F1AP TP in R3-237317.

Finally, the stage-2 signaling flows for LTM execution is provided in the Annex. 
Proposal 17 [bookmark: _Toc142587522]RAN3 to agree the stage-2 signaling flow in the Annex.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1 The RS configuration is already included in the Served Cell Information IE which is included in F1 Setup and gNB-DU Configuration Update procedures.
Observation 2 The impact on CU-UP needs to be minimized.

In this paper we propose the following.
Proposal 1 We propose to use the LTM Cell Change Notification procedure to transfer the selected beam information from gNB-CU to target gNB-DU.	
Proposal 2 We propose to define a generic name for the procedure. Our proposal for the name is Cell Switch Notification.
Proposal 3 There is no need for F1AP signaling in order that the gNB-DU gets the LTM configuration ID to be included in the LTM cell switch command as this is provided by the L1 measurement report.	
Proposal 4 The RS configuration is already included in the Served Cell Information IE which is included in F1 Setup and gNB-DU Configuration Update procedures and does not need to be signalled via UE associated signalling.
Proposal 5 The CSI Resource Configuration is UE-specific and should be signalled via UE associated signalling in UE Context Setup and/or UE Context Modification procedures.
Proposal 6 No extra information is needed in order to support UE based TA management.
Proposal 7 One option that can minimize the impact on CU-UP when performing LTM is that the CU-UP provides only one UL TNL address which will only be used by the target cell after successful execution of LTM cell switch.
Proposal 8 We propose to turn into agreement the working assumption but instead introduce one new class 2 non-UE associated F1 signaling to deliver the TA information from the candidate gNB-DU to the source gNB-DU via gNB-CU. 
Proposal 9 We propose to define a generic name for the procedure. Our proposal for the name is gNB-DU Information Transfer.
Proposal 10 The source gNB-DU does not need to forward the valid TA values to target gNB-DU via gNB-CU for subsequent LTM. 
Proposal 11 We propose to use the MN initiated S-Node Modification procedure in order to denote if the SCG configuration is kept or released.
Proposal 12 We propose to reuse the already existing Lower Layer presence status change IE when the MN decides to release the SCG configuration. 
Proposal 13 We propose to enhance the TCI state configuration IE to a list for one candidate cell in both UE Context Setup response message and UE Context Modification request message. 
Proposal 14 There is no reason to add TCI State ID IE for each TCI state in both UE Context Setup request message and UE Context Modification request message. 
Proposal 15 We propose to add a flag in the UE Context Setup Response and the UE Context Modification Response messages to notify the gNB-CU whether the LTM candidate configuration is a delta of the reference or a complete configuration.
Proposal 16 RAN3 to agree the F1AP TP in R3-237317.
Proposal 17 RAN3 to agree the stage-2 signaling flows in the Annex.
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Annex: TP to BL CR for TS 38.401 to support LTM
--------------------------------------------------------- the start of changes -------------------------------------------------------------
[bookmark: _Toc98351672][bookmark: _Toc98747970][bookmark: _Toc105704356][bookmark: _Toc112703205][bookmark: _Toc107829446][bookmark: _Toc106108474][bookmark: _Toc120012703]3.2	Abbreviations
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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].
5GC	5G Core Network
AMF	Access and Mobility Management Function
AP	Application Protocol
AS	Access Stratum 
BH	Backhaul
CAG	Closed Access Group
CHO	Conditional Handover
CLI	Cross-Link Interference
CM	Connection Management
CMAS	Commercial Mobile Alert Service
CPA	Conditional PSCell Addition
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
EM	Element Manager
EN-DC	E-UTRA-NR Dual Connectivity
ETWS	Earthquake and Tsunami Warning System
F1-U	F1 User plane interface
F1-C	F1 Control plane interface
F1AP	F1 Application Protocol
FDD	Frequency Division Duplex
FTEID	Fully Qualified TEID
GTP-U	GPRS Tunnelling Protocol
IAB	Integrated Access and Backhaul
IP	Internet Protocol
L2					Layer-2
LTM				L1/L2 Triggered Mobility
MBS	Multicast Broadcast Service
MCG	Master Cell Group
MDT	Minimization of Drive Tests
MN	Master Node
MgNB	Master gNB
MRB	MBS Radio Bearer
MRDC	Multi-Radio Dual Connectivity
NAS	Non-Access Stratum
NID	Network identifier
NPN	Non-Public Network
NSA	Non Standalone
OAM	Operation, Administration and Maintenance
PNI-NPN	Public Network Integrated Non-Public Network
PTP	Point to Point
PTM	Point to Multipoint
PWS	Public Warning System
QoE	Quality of Experience
QoS	Quality of Service
RET	Remote Electrical Tilting 
RIM	Remote Interference Management
RIM-RS	Remote Interference Management Reference Signal
RNL	Radio Network Layer
RRC	Radio Resource Control
SA	Standalone
SAP	Service Access Point
SCG	Secondary Cell Group
SCTP	Stream Control Transmission Protocol
SFN	System Frame Number
SgNB	Secondary gNB
SM	Session Management
SMF	Session Management Function
SN	Secondary Node
SNPN	Stand-alone Non-Public Network
SRAP	Sidelink Relay Adaptation Protocol
TA	Timing Advance
TCE	Trace Collection Entity
TDD	Time Division Duplex
TDM	Time Division Multiplexing
TEID	Tunnel Endpoint Identifier
TMA	Tower Mounted Amplifier
TNL	Transport Network Layer
U2N	UE-to-Network


---------------------------------------------------------Next change -------------------------------------------------------------

8.2.1.Y	Inter-gNB-DU LTM
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 NR operation for LTM. Figure 8.2.1.Y-1 shows the inter-gNB-DU LTM procedure for intra-NR.




Figure 8.2.1.Y-1: Inter gNB-DU LTM
1. The UE sends a MeasurementReport message (L3 measurement result FFS) to the source gNB-DU containing  measurements of neighboring cells. The source gNB-DU sends an UL RRC MESSAGE TRANSFER message conveying the received MeasurementReport message to the gNB-CU. 
2. The gNB-CU determines to configure LTM. 
3. The gNB-CU sends a UE CONTEXT SETUP REQUEST message, for requesting an LTM configuration to the candidate gNB-DU, containing the cell ID of the cell being requested to be an LTM candidate cell. The gNB-CU indicates the source gNB-DU ID, and may request from the Candidate gNB-DU PRACH resources for early TA acquisition (early UL sync) and/or TCI state configuration(s) for LTM candidate cell(s). To support sub-sequent LTM, the gNB-CU may also indicate CSI resource configuration(s) including potential LTM candidate cell(s) for that candidate gNB-DU, which may generate the CellGroupConfig for the LTM candidate cell taking that into account. The gNB-CU may request the candidate gNB-DU to provide the lower layer configuration for the purpose of generating the reference configuration.
4. If the candidate gNB-DU accepts the request of LTM configuration, it responds with a UE CONTEXT SETUP RESPONSE message including the generated lower layer RRC configuration of the accepted target candidate cell (CellGroupConfig to be applied in LTM execution), and, if accepted, the requested configuration for early UL sync and TCI states (e.g., TCI state configuration and RACH configuration) and the RS configuration for the accepted target candidate cell, if requested. The candidate gNB-DU includes the CellGroupConfig for the LTM candidate cell taking that into account the CSI resource configuration, if provided for sub-sequent LTM.
5. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU including the CSI resource configuration(s) based on the accepted LTM candidate cells, the TCI state configuration and the RACH configuration for early UL sync (Time Alignment establishment) of the accepted target candidate cell(s) in other gNB-DUs. 
6. The source gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message including an update of the UE’s current configuration including the LTM reporting configuration, based on the CSI resource configuration for the accepted LTM candidate cell(s). 
7/8. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the candidate gNB-DU(s) containing the cell ID(s), including a CSI resource configuration so the candidate gNB-DU(s) can update the lower layer configuration(s) for LTM candidate cells, for sub-sequent LTM, e.g. in case not all LTM candidate cells were accepted in step 3. The gNB-CU may also provide the lower layer part of the reference configuration to the candidate gNB-DU(s). 

 The candidate gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message including the updated low layer configuration.

9. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes the generated RRCReconfiguration message with the LTM configuration.
10. The source gNB-DU forwards the received RRCReconfiguration message to the UE.
11. The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.
12. The source gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
13. Early Timing Advance (TA) acquisition (early UL synchronization) is performed, if configured, as specified in TS 38.300 [2].
14. The candidate gNB-DU sends a TA value. the associated CFRA resource information , the candidate cell ID and the source gNB-DU ID to the source gNB-DU via the gNB-CU.
[bookmark: OLE_LINK5]FFS on the message name.
15. The UE sends the lower layer measurement result to the source gNB-DU. 
16. The source gNB-DU decides to execute LTM to an LTM candidate target cell.


17. The source gNB-DU sends LTM command to the UE, including the TA value and the identifier of the LTM candidate target cell. 
Editor’s note: The LTM command needs to be updated according to RAN2’s discussion. 
18. The source gNB-DU sends the LTM CELL CHANGE NOTIFICATION message to the gNB-CU to indicate the initiation of the LTM command to the UE including the target cell ID and the TCI state ID.
19. The gNB-CU sends the target cell ID and the TCI state ID to the target gNB-DU.
FFS on the message to be used.
20. FFS:  how the target gNB-DU detects the UE access.
[bookmark: OLE_LINK1]21. The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target cell ID.
22. The gNB-CU may send the UE CONTEXT RELEASE COMMAND message to the source gNB-DU to release the resources of prepared cells.
23. The source gNB-DU responds with a UE CONTEXT RELEASE COMPLETE message.
--------------------------------------------------------- the end of changes -------------------------------------------------------------
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