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1 Introduction

This is the offline summary for the following comeback:

CB: # MoblityEnh_LTM

- discussion on the above issues from 1 to 13.

- update the stage-2 and stage-3.
(moderator - HW)

Summary offline discussion R3-235764
2 For the Chairman’s Notes
Issue 1:  Reference configuration
Proposals for agreement:
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
Issue 2:  LTM Configuration ID
Proposals for agreement:

The gNB-DU needs to have the LTM configuration ID from the CU to include it in the LTM cell switch command.

Whether F1AP signaling needed is to be continued
Issue 3:  RS Configuration and the signaling
Proposals for agreement:
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.
Issue 4:  TCI state configuration
Proposals for agreement:
WA: No need for the gNB-CU to explicitly request the candidate (source) gNB-DU to provide the TCI state configuration.

Issue 5:  Selected beam transfer
Proposals for agreement:
Option 3, class 1 procedure is ruled out.
The selected beam information is the TCI State ID.
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.

Issue 6:  TA acquisition
Proposals for agreement:
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)
To be continued on:

1) one or two messages.

2) Dedicated message name for dedicated purpose or Generic message name

3) Whether and when the source DU forwards the valid TA values to target DU via CU for subsequent LTM
Issue 7:  UE based TA measurement

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.
Issue 8:  Execution of L1/L2 triggered mobility cell switch
Proposals for agreement:
RAN3 to move forward with approach 1.
Issue 9:  LTM and legacy HO coexistence
Proposals for agreement:
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.
Issue 10:  SCG Release

To be continued in next meeting.
Issue 11:  Proposals to F1AP

Proposal 1: 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 2: 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. To be continued.
TPs to reflect the agreements above:

R3-235827 rev of R3-235341, stage 2 TP (Huawei), agreed.
R3-235894, rev of R3-235267, F1AP TP (Ericsson), agreed.
3 Discussion
3.1 Issue 1:  Reference configuration
Options collected from online discussion:
P1: Either serving gNB-DU or candidate gNB-DU can generate lower-layer reference configuration, and CU can generate higher-layer reference config. CU combine all the reference config. FFS on the lower-layer reference configuration by gNB-DU.
P2:
1. CU generates/decides the reference configuration. Lower-layer configuration is generated by serving gNB-DU/candidate gNB-DU. Clarification on what is the RAN3 common understanding on reference config.

2. CU requests the serving gNB-DU/candidate gNB-DU to provide the lower-layer configuration.

3. DU provide the delta config if reference config is received from CU.
The CU decides from which node (source DU or candidate DU) to retrieve the low layer configuration for the purpose of generating the refercne 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.

What if CU does not provide the reference configuration to the DU:
The DU provides the full lower layer configuration if the reference configuration is not received from the CU
More precisely for P2:

The gNB-CU may explicitly request the candidate gNB-DU or source gNB-DU to provide the low layer configuration via UE Context Setup Request message or UE Context Modification Request message to generate the reference configuration. 
The gNB-CU provides the reference configuration to all candidate gNB-DUs (including the source DU) via UE Context Modification Request message.

The candidate DUs responds the delta configuration to the gNB-CU in the response message.
Contents from RRC running CR:
LTM-Config-r18 ::=   SEQUENCE {

    ltm-ReferenceConfiguration-r18        OCTET STRING (CONTAINING RRCReconfiguration)                       OPTIONAL,   -- Need M
    ltm-CandidateToReleaseList-r18        LTM-CandidateToReleaseList-r18                                     OPTIONAL,   -- Need N
    ltm-CandidateToAddModList-r18         LTM-CandidateToAddModList-r18                                      OPTIONAL,   -- Need N

    ltm-ServingCellNoResetID-r18          INTEGER (1.. maxNrofCellsLTM-r18-plus-1)                           OPTIONAL,   -- Cond FirstLTM-Only
    ltm-CSI-ResourceConfigToAddModList-r18         SEQUENCE (SIZE (1..maxNrofLtmCSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfig-r18

                                                                                                                  OPTIONAL, -- Need N

    ltm-CSI-ResourceConfigToReleaseList-r18        SEQUENCE (SIZE (1..maxNrofLtmCSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfigId-r18

                                                                                                                  OPTIONAL, -- Need N

    ...

}

RRCReconfiguration-Ies ::=              SEQUENCE {

    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M
    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Cond SCG

    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,

    nonCriticalExtension                    RRCReconfiguration-v1530-Ies                                           OPTIONAL
}

RRCReconfiguration-v1530-Ies ::=            SEQUENCE {

    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig

    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO

    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange

    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N

    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N

    otherConfig                             OtherConfig                                                            OPTIONAL, -- Need M

    nonCriticalExtension                    RRCReconfiguration-v1540-Ies                                           OPTIONAL
}

Proposal from moderator for common understanding:
The reference configuration we are discussing here refers to the ltm-ReferenceConfiguration-r18 IE containing an entire RRCReconfiguration message.
The entire
 RRCReconfiguration contains the low layer (reference) configuration (e.g., the CellGroupConfig of MCG) and the high layer (reference) configuration (e.g., radioBearerConfig and measConfig, etc…)
3.2 LTM Configuration ID
Proposals:
The gNB-Du needs to have the LTM configuration ID from the CU to include it in the LTM cell switch command.
Whether F1AP signaling needed is to be continued
· The gNB-CU includes a LTM Configuration ID IE for each candidate cell in the UE Context Setup Request message and the UE Context Modification Request message.
Lenovo: no need the ID on F1AP. Already included in the RS Resource Configuration IE in the latest running CR.
· The gNB-CU uses the UE Context Modification procedure to the source/candidate gNB-DU to signal the LTM ID assignment.
3.3 RS Configuration and the signaling:

At last RAN3 meeting, the following agreement were made with FFS.

	For inter-gNB-DU LTM, the RS configuration needs to be sent from C-DU to S-DU via CU.

Agree to add FFS on stage2 and stage 3 about the RS configuration. 

FFS whether CU needs to request the DU to provide.


· Option 1:Non-UE associated signaling:F1 setup/gNB-DU configuration update

· Option 2 (majority view):UE associated signaling: UE Context Setup/Modification

Discussion:

Agree on option 2.

Related RAN2 agreement:

	· The RS configuration is provided to the UE per LTM candidate cell.

· RAN2 assumes that Each candidate DU needs to know the RS configuration of each candidate DUs in order to provide the LTM candidate configuration.

· RAN2 assumes that The CU transmits to each C-DU the RS configuration of S-DU (if this is an LTM candidate cell) and/or other C-DUs, to generate the corresponding L1 configuration for LTM.

RAN2 assumes C-DU generates the RS configuration and send to the CU. The CU transmits to the Source DU the RS configuration per LTM candidate cell and the associated LTM candidate (when the CU receives LTM candidate configuration(s) from the C-DU). It is up to RAN3 whether the RS configuration is sent before (or at the same time of) the C-DU creates the LTM candidate configuration (and whether is semi-statis or UE  


New RAN2 agreement:
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MTK point out that R1 majority view was O1, but after checking O2 seems ok with R1. «

For the model of CS report configuration, RAN2 to implement Option 2 (as in current RRC
running CR).

For the model of RS configuration, RAN2 to follow what indicated by RAN1 in the
parameter list.

The LTM CSI resource configuration is generated by the CU. Send an LS to RAN3 (include
in LS below)

The list of LTM CSl resource configuration is common for all the LTM candidate cells (as
in current RRC running CR).«

RAN2 assumes that network can include the field spCellinclusion only if the SpCell is an
LTM candidate cell. -

We send an LS to RAN1 (post meeting email disc).

[AT123bis][513][feMob] R1 LS (Ericsson)-
Scope:

Intended outcome: «

Deadiine: CB acc to Meeting schedule.




Discussion:

Proposal for agreement if option 2 is agreed:
Option 1: No need for the gNB-CU to explicitly request the candidate(source) gNB-DU to provide the RS configuration during context setup/modification.

Option 2:  the gNB-CU requests the gNB-DU to provide the RS configuration.
LG:
The CU is allowed to modify the RS configuration received from the DU? In this case, a request is needed.
Majority: The CU does no need to modify
ZTE: more time to check.
3.4 TCI state configuration

At last RAN3 meeting, the following agreement were made with FFS.

	The gNB-CU uses the UE Context Setup procedure to collect the TCI state configurations of candidate cells in LTM configuration phase for inter-DU LTM.

After LTM configuration, the gNB-CU indicates the collected TCI state configurations of candidate cells to the source gNB-DU and all candidate DUs via UE Context Modification procedure for the UE.

FFS on an explicit request from CU


Proposal for agreement based on majority view:
WA: No need for the gNB-CU to explicitly request the candidate (source) gNB-DU to provide the TCI state configuration.

The opposite proposal:

Proposal 1 The CU can request DL pre-sync configuration either in a UE CONTEXT SETUP REQUEST or a UE CONTEXT MODIFICATION REQUEST. In response, the CU receives the DL pre-sync configuration of in the UE Context Setup Response or the CONTEXT MODIFICATION RESPONSE message and then can forward this indication to the serving DU via the UE Context Modification procedure.
3.5 Selected beam transfer

FFS on the procedure from CU to target DU to inform the selected beam information and target cell ID.

Option 1: Two new class 2 procedures with different name.

· CATT (UL/DL LTM notification), CMCC,NEC
Option 2: same new class 2 procedure (LTM cell switch notification)
· Nokia, Ericsson, NTT, ZTE, Huawei, Lenovo
Option 3: class 1 procedure.
Ruled out option 3.
Down selection among those 3 options  at next meeting.

Discussion:

Agree on option 1?  UL/DL Information Transfer
Previous agreement:
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. 

The selected beam information is the TCI State ID.
3.6 TA acquisition

Information included in the message:

· Source DU Id 

· CATT, QC (serving DU ID), CMCC, ZTE, Huawei

· TA value
· Nokia, Huawei, Samsung, QC, CMCC, Huawei

· TA timer associated with the TA value, 

· Samsung, QC

· Detected RAP ID,

· Nokia, CATT, Samsung, QC, CMCC, Huawei

· Candidate cell ID.

· Nokia, Samsung, QC, Huawei

· RO information
· Nokia, Samsung, Huawei

· SSB information

· Carrier information

· Huawei

New agreement from RAN2:

Proposal 2c: The candidate DU provides the TA value and its associated information to the source DU via the CU, e.g. preamble index, RO information (i.e. RA-RNTI) and candidate cell identity, so that the source DU can identify the UE. RAN3 can design the necessary network signalling.

Proposal for agreement:
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)
Message name:
· 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.
Proposal for agreement online:

To introduce 1 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.
To be continued on 1 or two messages.

Message name on F1: DU to CU/CU to DU Information Transfer
Dedicated message name for dedicated purpose.

FFS on the message name.
TA value maintenance:
CATT, ZTE: not needed.

E///: already have agreement that the source DU checks the validity of the TA.

Proposals:

Source DU forwards valid TA values to target DU via CU with LTM CELL CHANGE NOTIFICATION.
LG: the UE may fail to access the target. 
The target DU informs the CU about the success access of the UE. 

CU provide the valid TA to the target DU.
S-DU indicates the valid TA values to target -DU after LTM cell switch for subsequent LTM

To be continued.
3.7 UE based TA measurement

In the incoming LS [1], RAN1 agreed to confirm the working assumption on UE based TA measurement as below:

	A. UE based TA measurement

RAN1 has confirmed the following working assumption, which was made in RAN1#112:

Working Assumption

From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 

· Corresponding UE capability is to be introduced to support UE-based TA measurement

· For a UE reports support of this capability, configuration of UE-based TA measurement is supported

· FFS: other impacts on RAN1 spec

RAN1 respectfully asks RAN4 to analyze the feasibility of supporting this mechanism.



Recently RAN4 replied a LS in [2] and confirms the feasibility as least in Intra-band contiguous carrier aggregation case 
	UE based TA measurement:

Existing time alignment error (TAE) (from TS 38.104) is provided below. 

For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.

For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.

For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.

Due to TAE, DL timing estimation error (of both serving and target cell), serving cell TA resolution error and TA adjustment error, though UE may be able to derive the TA, the actual UL Rx timing error at the target gNB may be larger than CP and may cause performance degradation at the gNB. 

However, in some specific scenarios, for example, in FR1, where the TAE between serving cell and candidate cell is within 260ns, UE may be able to derive the TA based on UE based TA measurement and may meet the UL transmit timing requirements under good SNR condition and may not cause any performance degradation at the gNB. 

Note: TAE of 260ns corresponds to Intra-band contiguous carrier aggregation, where the CC are collocated.


The incoming LS from RAN4 thinks feasible that the UE based TA measurement can only be configured to the UE for candidate cells which carrier frequency is intra-band contiguous and collocated to the source cell in which case the TAE between the serving cell and the candidate cell is within 260ns. It implies that only intra-DU LMT is possible to configure UE based TA measurement. The gNB-CU may have the full knowledge about the carrier frequency and band information of source cells and candidate cells. If the gNB-CU decides to use UE based TA measurement, it may explicitly request the candidate gNB-DU to provide the configuration for UE based TA measurement via UE Context Modification Request message.

Proposal: 
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.
Support: Nokia.
3.8 Execution of L1/L2 triggered mobility cell switch

Feedback in RAN2 reply LS:

	RAN2 has discussed the two execution approaches identified by RAN3 and this is the current RAN2 understanding on what the two approaches are:

· Approach 1: the serving gNB-DU triggers the execution by transmitting LTM cell switch command to the UE and then informs the gNB-CU of the serving cell switch. The gNB-CU then informs the target gNB-DU of the serving cell switch.

· Approach 2: the serving gNB-DU first requests information from target gNB-DU (via the gNB-CU) before triggering LTM cell switch command to the UE. 

RAN2 thinks that Approach 1 shall be the baseline, while the support of Approach 2 could be up to the network implementation without any specification impact.




Proposals:

· RAN3 to move forward with approach 1.
· Add a clarification in TS 38.401 that approach 2 can be realized in an implementation.

3.9 LTM and legacy HO coexistence
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.
Proposals:
Turn the WA into agreement

3.10 SCG Release
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

To be continued in next meeting.
New agreement from RAN2:

[image: image2.png]= 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.

= UE need to send an UL transmission for procedure competion also for SCG case. If SRB3

is not configured, FFS exactly if / what modification to TS is needed. -
.




3.11 F1AP 

Stage 3 design:
	Lower Layer Configuration for LTM
	O
	
	
	
	YES
	ignore

	>LTM RACH Configuration
	O
	
	
	This information is used for LTM early TA acquisition (details are FFS).
	
	

	>RS Configuration
	O
	
	OCTET STRING
	FFS on reference
	-
	

	>TCI State Configuration List
	
	
	9.3.1.x
	
	
	


3.11.1.1 9.3.1.x TCI State Configuration List
	TCI State Configuration List
	
	0..1
	
	

	>TCI State Configuration Item IEs
	
	
	1 .. < maxNrofTCI-States >
	

	>>TCI State
	M
	
	OCTET STRING
	Includes the TCI-state IE as defined in 6.3.2 of TS 38.331 [8].

	>>TCI State ID 
	M
	
	OCTET STRING
	Includes the TCI-stateId IE as defined in 6.3.2 of TS 38.331 [8].


Proposal 1: 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 2: 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. To be continued.
In RAN2 the following agreement was taken:

	RRC RACH configuration for early TA acquisition (e.g., including whether RAR needs to be received) is specific per target cell and is signalled separately (separate IEs) from the candidate cell configuration (the part that need to be applied at cell switch).


Also, in the endorsed running CR for TS 38.300 the early synchronization procedures are captured in a different section than the LTM procedure. Based on the above, we propose to reflect these agreements also in TS 38.473 and specify the early sync part in a different IE than the LTM part.

Proposal 12 RAN3 to agree the F1AP TP in [2].
R3-235267, (TP for LTM BL CR to TS 38.473) F1AP impacts for LTM
3.12 Discussion LS to RAN2: 

Request RAN2 to place L1 MR configurations for candidate cells outside of LTM candidate cell configurations (i.e. ltm-CandidateConfig-r18) in their RRC structure design.
LG: Are we ok to update the cellgroupconfig in step 7, 8?
3.13 E1 aspect

Proposals:
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.
3.14 FFS issue to be solved next meeting:
how to indicate the source cell as LTM candidate cell.

How to transfer CFRA resource for the RACH based access?
4 Reference

