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1 Introduction

This document contains the outputs of the offline discussion for the following CB:
CB: # 6_LTM

- Check 2124 and 2125
- Provide CRs based on agreements achieved online

- TA information transfer and UE based TA measurements, L2 no reset ID and reconfiguration with syn as RAN2 agreements, preamble index allocation, cell switch notification, CFAR resources used in LTM cell switch command
- Correct errors in current specs

(moderator - HW)

Summary of offline disc R3-242126
2 For the Chairman’s Notes

Proposals for Agreement:
TA validity assurance is up to network implementation.
WA: The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.
The gNB-CU indicates the IDs of UE based TA measurement for each candidate cell and source cell to the source gNB-DU via UE context Modification Request message.
To be continued. If no issue observed, go for the WA.
Conclusion: the rach-ConfigDedicated needs to be transferred from target gNB-DU to the source gNB-DU on F1AP.
FFS it is the one inside the RRCRecofiguration or a new one.
 
CRs for further checking:
R3-241580 rev in R3-242124, endorsed
R3-241757 rev in R3-242125, endorsed
R3-241888 rev in R3-242193, endorsed
R3-241722 rev in R3-242177, endorsed
R3-241816 rev in R3-242196, endorsed
R3-241817 rev in R3-242197, endorsed
R3-241857 rev in R3-242173, endorsed
R3-242095 rev in R3-24xxxx, endorsed
R3-242191, endorsed.
3 Discussion 

3.1 Check 2124 and 2125
	R3-241580
	Correction for early sync of LTM (NEC, Google Inc., LG Eletronics, ZTE, Huawei, Samsung)
	CR1367r, TS 38.473 v18.1.0, Rel-18, Cat. F
· Remove the procedure text on “Request for RACH Configuration” IE and “LTM gNB-DUs List” IE
· Merge second change from 1756
· Check procedure text for the “Early Sync Information Request” IE
Rev in R3-242124 endosed


	R3-241757
	Correction on the LTM configuration ID and LTM configuration ID Mapping list (CATT, China Telecom, Nokia, Nokia Shanghai Bell, Samsung, Google, CMCC, ZTE, Huawei, Ericsson)
	CR1388r, TS 38.473 v18.1.0, Rel-18, Cat. F
LG, Lenovo: Comments on LTM Configuration ID Mapping List
Lenovo: Keep the LTM Configuration ID IE
CATT: It’s redundant

ZTE: Support this CR

Nok: This CR just removes the redundancy and nothing breaks

NEC: Keep the LTM Configuration ID IE as optional

Rev in R3-242125 endorsed.

	R3-241888
	(CR to 38.401) Corrections on LTM procedures (China Telecom, Huawei, CATT, Nokia, Google)
	CR0382r, TS 38.401 v18.1.0, Rel-18, Cat. F
Check before online session..


LTM Configuration ID handling in UE Context Setup:

In Mod: Remove the mandatory LTM Configuration ID IE.
In Setup:

Status quo: 1 mandatary LTM Configuration ID IE, 1 optional LTM Configuration ID List IE

Option 1 (CATT’s proposal): remove the two IEs.

Option 2: remove the mandatary LTM Configuration ID IE, keep the optional list

Option 3: keep the mandatory LTM Configuration ID IE, and remove the list.

Discussion:
Q1: does each candidate cell have to know the configuration DI of itself?
Q2: Which option to go??
3.2 Correct errors in current specs
	R3-241722
	LTM corrections to F1AP (Huawei, China Telecom, CATT)
	CR1385r, TS 38.473 v18.1.0, Rel-18, Cat. F

	
	Summary of changes:

· Change the type of Joint or DL TCI State ID IE and UL TCI State ID IE from integer to octet string.

· Remove the NR PCI IE and the SSB Information Item and move the SSB Time/Frequency Configuration IE to the upper level.

[Google]: change the SSB Information Item IE to a list.
Use a list for furtherproof reason.
· Change the value of CompleteConfigurationIndicator IE in ASN.1 to “complete”.
· Simplify the ASN.1 of the IE LTMCells-ToBeReleased-List.
· Reword the semantics for the TCI sate ID related IEs.


	Revise to capture the agreement.
Add cosource later.

	R3-241816
	Further corrections on LTM in stage-2 (Ericsson)
	draftCR

	
	Clarify the purpose of including some IEs in the stage-2. For example, the CSI resource configuration sent in step-3 is used for subsequent LTM, while the PRACH resources are used for early sync.

· Add more description in step-3 and others.
· Describe TA values to be included in step 19 and 20.
	

	R3-241817
	Further corrections on LTM over F1 (Ericsson)
	CR1392r, TS 38.473 v18.1.0, Rel-18, Cat. F

	
	· Change the presence of DU to CU TA Information List and CU to DU TA Information List IEs from optional to mandatory in the DU-CU TA INFORMATION TRANSFER and CU-DU TA INFORMATION TRANSFER messages.

· Replace the TCI State Configurations IE by the newly defined RRC IE named LTM-TCI-Info.

· Introduce the TA Information List to the DU-CU CELL SWITCH NOTIFICATION and CU-DU CELL SWITCH NOTIFICATION messages.
· Fix ASN.1 typo.
	Remove the not agreed changes.


	R3-242095
	Rel-18 LTM correction for LTM with gNB-CU-UP change (LG Electronics Inc.)
Change the Step 10-11 from mandatory to optional in Figure 8.2.1.6-1. 

	CR0389r, TS 38.401 v18.1.0, Rel-18, Cat. F

	R3-241857
	Corrections for LTM for reconfiguration with sync (Google Inc.)
	CR1394r, TS 38.473 v18.1.0, Rel-18, Cat. F

	
	· UE context setup:

· Add in the paragraph “If the LTM Indicator IE set to "true" is contained in the LTM Information Setup IE included in the UE CONTEXT SETUP REQUEST message, …” that the gNB-DU shall regard it as a reconfiguration with sync as defined in TS 38.331.
· In the UE Context Setup Response message, the SSB Information Item is changed to SSB Information and refers it to the 9.3.1.202; clarify in the semantics that the SSB information is for the requested target cell 
· UE context modification:

· Add in the paragraph “If the LTM Indicator IE set to "true" is contained in the LTM Information Setup IE included in the UE CONTEXT MODIFICATION REQUEST message, …” that the gNB-DU shall regard it as a reconfiguration with sync as defined in TS 38.331.
· In the UE Context Modification Response message, the SSB Information Item is changed to SSB Information and refers it to the 9.3.1.202; clarify in the semantics that the SSB information is for the requested target cell 
· Correct in the semantics the reference IE names for the “CandidateTCI-State” in TS 38.331

· ASN.1 changes

· CompleteConfigurationIndicator ::= ENUMERATED {true, ...} where the value ‘true’ is changed to ‘complete’ to align with the tabular

· Change the sSBInformationItem to the sSBInformation in the LTMConfiguration IE
	Green parts are agreed.
Correct typo.
Reword the sentence in second change.

	R3-242079
	Corrections for DU-CU/CU-DU Cell Switch notification message (ZTE)

	CR1407r, TS 38.473 v18.1.0, Rel-18, Cat. F
Further check the 1st change in stage 2.



	
	



Summary of change:

- Add procedural texts to clarify that the LTM Cell Switch Information IE in the DU-CU Cell Switch Notification message should always be included for inter-DU LTM.
- Change the presence of the LTM Cell Switch Information IE to mandatory in the CU-DU Cell Switch Notification message.
	


3.3 Issues
3.3.1 TA information transfer
At RAN3#123 meeting, the following agreement was made for avoiding unnecessary early TA acquisition for subsequent LTM with some FFSs:

	The target DU receives the TA values for subsequent LTM in Cell Switch Notification. 
FFS on how to ensure the TA value is valid. FFS on which node decides the TA value is valid and the need of the validity timer.


For the FFs we have for now, we see two options.
In general, there are two options available for TA validity checking.

· Option 1: the source gNB-DU ensures the TA validity.

· Option 2: the target gNB-DU ensures the TA validity. 

Option 1 already deems supported by a RAN3 previous agreement and the MAC specification as cited below.
	RAN3 previous agreement:

Source DU is in charge of checking the TA validity. 

Texts in TS 38.321:

6.1.3.75
LTM Cell Switch Command MAC CE
The LTM Cell Switch Command MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields (Figure 6.1.3.75-1):

-
R: Reserved bit, set to 0;
-
Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to ltm-CandidateId minus 1 as specified in TS 38.331 [5]. The length of the field is 3 bits;
-
Timing Advance Command: This field indicates whether the TA is valid for the LTM target cell (i.e. the SpCell corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell; Otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this LTM cell switch. The length of the field is 12 bits;

[…]


Furthermore, after LTM, the target gNB-DU will become the serving gNB-DU and will take over the responsibility of TA validity checking from the source gNB-DU. It is really useful for the target gNB-DU to know about the remaining validity time for the received TA values. Therefore, we propose to provide the remaining validity time to the target gNB-DU together with the valid TA values.
Step 1: transfer valid TA values to target DU:

Option 1: from source DU to target DU via gNB-CU,

Option 2: from CU to target DU.

Step 2: TA validity checking node and TA validity timer?’

Option 1:
Proposal : The source gNB-DU ensures the TA validity and forwards the remaining validity time together with the valid TA values to the target gNB-DU in the LTM Cell Switch Notification message.
Option 2:

Proposal : The candidate DU sends the TAT to the source DU via the DU-CU/CU-DU TA information transfer message.
Option 3:
Proposal : If TA is supported, this function shall be limited to optionally signalling of TA values from gNB-CU to Candidate gNB-DU. TA validity is determined by gNB-CU based on implementation. 
Option 4: up to network implementation.
Discussion:
One more proposal:

Change the presence of DU to CU TA Information List and CU to DU TA Information List IEs to mandatory.
3.3.2 UE based TA measurements
In on RAN3#123 meeting, the following agreement was made:

	The gNB-CU signals to source DU to indicate UE base TA information and details to be discussed.

The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.

The gNB-CU indicates the IDs of UE based TA measurement for each candidate cell and source cell to the source gNB-DU via UE context Modification Request message.

Alao check proposals in R3-240357


Option 1:
	>>Candidate Cell UE based TA measurement Information
	O
	
	9.3.1.294
Update the definition.


	Indicates a list of neighboring LTM candidate cells that the UE based TA measurement is applicable when the LTM candidate cell identified by the Cell ID IE becomes the serving cell. 
	-
	

	>Serving Cell UE based TA measurement Information
	O
	
	9.3.1.294
	Indicates a list of neighboring LTM candidate cells that the UE based TA measurement is applicable from the current serving cell. 
	-
	


Option 2:

Proposal 6: The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.
Proposal 7：The gNB-CU indicates the IDs of UE based TA measurement for each candidate cell and source cell to the source gNB-DU via UE context Modification Request message.
	>>UE based TA measurement
	O
	
	OCTET STRING
	Includes the ltm-UE-MeasuredTA-ID-r18 IE, as defined in TS 38.331 [8], for the cell identified by the Cell ID IE. 
	-
	

	LTM Cells To Be Released List
	O
	
	9.3.1.291
	
	YES
	ignore

	Path Addition Information
	O
	
	9.3.1.296
	
	YES
	reject

	NR A2X Services Authorized
	O
	
	9.3.1.323
	
	YES
	ignore

	LTE A2X Services Authorized
	O
	
	9.3.1.324
	
	YES
	ignore

	NR UE Sidelink Aggregate Maximum Bit Rate for A2X
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate

9.3.1.119
	This IE applies only if the UE is authorized for NR A2X services.
	YES
	ignore

	LTE UE Sidelink Aggregate Maximum Bit Rate for A2X
	O
	
	LTE UE Sidelink Aggregate Maximum Bit Rate

9.3.1.118
	This IE applies only if the UE is authorized for LTE A2X services.
	YES
	ignore

	DL LBT Failure Information Request
	O
	
	ENUMERATED (inquiry, …)
	
	YES
	ignore

	UE based TA measurement Serving Cell
	O
	
	OCTET STRING
	Includes the ltm-ServingCellUE-MeasuredTA-ID-r18 IE, as defined in TS 38.331 [8]. 
	-
	


WA:

 The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.

The gNB-CU indicates the IDs of UE based TA measurement for each candidate cell and source cell to the source gNB-DU via UE context Modification Request message.

To be continued. If no issue observed, go for the WA.
3.3.3 CFRA resources used in LTM cell switch command
· Option 1: Using the rach-ConfigDedicated in the RRCReconfiguration message provided by the candidate gNB-DU during LTM preparation.
· Google.
· Option 2: Using the CFRA resource reserved for early TA acquisition.
Option 2 is not workable?
· Option 3: Candidate gNB-DU reserving new CFRA resource for Cell switch command MAC CE triggered CFRA LTM.
Based on TS 38.321, the RACH occasions in LTM Cell Switch Command MAC CE can be obtained either via rach-ConfigDedicated or rach-ConfigCommon. 

Conclusion: the rach-ConfigDedicated needs to transfer from target gNB-DU to the source gNB-DU on F1AP.
FFS it is the one inside the RRCRecofiguration or a new one.
	6.1.3.75
LTM Cell Switch Command MAC CE
[…]

-
Random Access Preamble index: This field indicates the Random Access Preamble index of the contention-free Random Access Resources. This field should not be set to 0b000000. The length of the field is 6 bits;
-
PRACH Mask index: This field indicates the RACH occasion(s) associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission of the contention-free Random Access Resources. It indicates a subset of RACH occasion(s) from the rach-ConfigDedicated for the UL carrier (indicated by S/U field), if provided; otherwise it indicates a subset of RACH occasion(s) from the rach-ConfigCommon for the UL carrier (indicated by S/U field) in the UL BWP configuration of firstActiveUplinkBWP-Id as specified in TS 38.331 [5]. The length of the field is 4 bits;


Send a LS to RAN2 to check their view on the CFRA resources used in LTM cell switch command.

Or go option 3 directly?
Proposal 1: RAN3 is kindly asked to address the issue of CFRA via LTM cell switch MAC CE by considering the following starting point (neither agreement nor working assumption):

· The F1AP may need the enhancement to include the CFRA resource configuration.

· Stage-3 details can be addressed during the meeting, e.g., CFRA resource configuration only contains RACH-ConfigDedicated IE. 
Discussion:
3.3.4 preamble index allocation
In the current F1AP specification, it's agreed that a list of preamble indexes is allocated by the candidate gNB-DU(s) and transferred in the Early UL Sync Configuration IE. I.e., the serving DU initiates and acquires CFRA resources from the candidate gNB-DU. Subsequently, the serving DU allocates these CFRA resources to individual UEs. However, each cell is constrained to only 64 available preamble indexes, and gNB-DU may not release the resources which causes waste. The challenge persists in managing the scalability and complexity.

Looking ahead to Rel-19 WI, there would be also issue with the limited 64 preamble indexes. The optimal approach is to enable the candidate gNB-DU to provide one preamble index upon request from the source gNB-DU per cell for the UE. Details are given below.

Upon receiving a request for any dynamic resource, e.g., preamble index, the candidate gNB-DU should reserve one preamble per cell for the UE, facilitated by UE association over F1 interface. Upon receipt of the request, preamble index for this cell is provided for the UE. Subsequently, the source gNB-DU decides how to construct the PDCCH order and incorporates the corresponding preamble index. Once the LTM is executed by the source gNB-DU, the UE association and corresponding preambles can be released. This will effectively prevent scalability issues with preamble indexes.
Observation 1 The scalability issue of preamble indexes needs consideration.
Proposal 2: Introduce a new UE associated signaling for preamble index allocation over F1 interface.
Discussion:

TA information transfer

In both the DU to CU TA Information Transfer and CU to DU TA Information Transfer procedures, a list of TA values is included along with corresponding preamble indexes and RA-RNTI.

However, a potential concern arises if a previously allocated preamble index is released. The scenario might occur where the candidate releases the preamble when sending the TA to the source gNB-DU. However, if the TA information doesn't reach the source and the source gNB-DU initiates PDCCH retransmission with the same preamble, a situation arises where the candidate gNB-DU allocates the same preamble to another UE when there is a request. 

Therefore, a reliable way for providing UE IDs is necessary to ensure that the TA value is assigned to the correct UE, i.e., gNB-CU UE F1AP ID and gNB-DU UE F1AP ID should be introduced to the TA Information Transfer procedures. By including both UE F1AP IDs, a robust and straightforward design of the function handling the UE IDs is achieved in case of possible failure.

Observation 2 Ensuring the TA value reaches the correct UE requires the inclusion of unique UE IDs in the TA Information Transfer procedures.
Proposal : Add the gNB-CU UE F1AP ID and gNB-DU UE F1AP ID to the DU-CU TA INFROMATION TRANSFER and CU-DU TA INFORMATION TRANSFER messages.
3.3.5 reconfiguration with syn 
o
Add in the paragraph “If the LTM Indicator IE set to "true" is contained in the LTM Information Setup IE included in the UE CONTEXT SETUP REQUEST message, …” that the gNB-DU shall regard it as a reconfiguration with sync as defined in TS 38.331.
3.3.6 L2 no reset ID 
Proposal 3: RAN3 is kindly asked to address the issue of L2 no reset configuration by considering the following starting point (neither agreement nor working assumption):

· Discuss whether L2 reset is needed for intra-DU LTM
3.3.7 cell switch notification
Covered in section 3.2.
4 Reference
	LTM

	R3-241756
	Correction on candidate gNB DU ID list and TCI state index (CATT, Huawei, China Telecom, CMCC, ZTE, Nokia, Nokia Shanghai Bell, NEC, Ericsson, Lenovo, Rakuten,Samsung)
	CR1387r, TS 38.473 v18.1.0, Rel-18, Cat. F
Merged

· Add LGE, Google as co-source
· Delete “As after LTM cell switch change, when the new source DU trigger UE to carry out Early Sync to the previous source DU, the previous DU can’t identity which DU sending this requested, and can not send back the acquired TA. “
· Remove the procedure text “If the LTM gNB-DUs List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, use this information to assign RACH resources for early TA acquisition.”

· Check tabular format
Rev in R3-242123 withdrawn

	R3-241757
	Correction on the LTM configuration ID and LTM configuration ID Mapping list (CATT, China Telecom, Nokia, Nokia Shanghai Bell, Samsung, Google, CMCC, ZTE, Huawei, Ericsson)
	CR1388r, TS 38.473 v18.1.0, Rel-18, Cat. F
LG, Lenovo: Comments on LTM Configuration ID Mapping List
Lenovo: Keep the LTM Configuration ID IE
CATT: It’s redundant

ZTE: Support this CR

Nok: This CR just removes the redundancy and nothing breaks

NEC: Keep the LTM Configuration ID IE as optional

Rev in R3-242125

	R3-241888
	(CR to 38.401) Corrections on LTM procedures (China Telecom, Huawei, CATT, Nokia, Google)
	CR0382r, TS 38.401 v18.1.0, Rel-18, Cat. F

	R3-241580
	Correction for early sync of LTM (NEC, Google Inc., LG Eletronics, ZTE, Huawei, Samsung)
	CR1367r, TS 38.473 v18.1.0, Rel-18, Cat. F
· Remove the procedure text on “Request for RACH Configuration” IE and “LTM gNB-DUs List” IE
· Merge second change from 1756
· Check procedure text for the “Early Sync Information Request” IE
Rev in R3-242124 

	R3-241727
	Discussion on LTM remaining issues (CR included) (Huawei)
	Discussion
QC, E///, Nok: Question on p3, why the candidate gNB-DU needs to know


	R3-241815
	Resolving remaining issues for Intra-CU LTM (Ericsson)
	discussion

	R3-241994
	Discussion on issues related to RAN2 decisions for LTM (Samsung,CATT, Lenovo)
	discussion

	R3-241530
	Discussion on Remaining Issues for LTM (Nokia)
	discussion

	R3-241722
	LTM corrections to F1AP (Huawei, China Telecom, CATT)
	CR1385r, TS 38.473 v18.1.0, Rel-18, Cat. F

	R3-241782
	Correction on LTM (Lenovo)
	CR0380r, TS 38.401 v18.1.0, Rel-18, Cat. F

	R3-241783
	Correction on LTM (Lenovo)
	CR1391r, TS 38.473 v18.1.0, Rel-18, Cat. F

	R3-241816
	Further corrections on LTM in stage-2 (Ericsson)
	draftCR

	R3-241817
	Further corrections on LTM over F1 (Ericsson)
	CR1392r, TS 38.473 v18.1.0, Rel-18, Cat. F

	R3-242092
	Rel-18 LTM UE based TA measurement configuration to DU (LG Electronics Inc.)
	discussion

	R3-242093
	Rel-18 LTM correction for UE-based TA measurement configuration from CU to DU (LG Electronics Inc.)
	CR1408r, TS 38.473 v18.1.0, Rel-18, Cat. F

	R3-242095
	Rel-18 LTM correction for LTM with gNB-CU-UP change (LG Electronics Inc.)
	CR0389r, TS 38.401 v18.1.0, Rel-18, Cat. F

	R3-241857
	Corrections for LTM for reconfiguration with sync (Google Inc.)
	CR1394r, TS 38.473 v18.1.0, Rel-18, Cat. F

	R3-241995
	Discussion on Remaining issues for LTM (Samsung)
	discussion

	R3-241992
	Discussion on LTM remaining issues (ZTE)
	other

	R3-241818
	Corrections on preamble index allocation (Ericsson, ZTE, Lenovo)
	CR1393r, TS 38.473 v18.1.0, Rel-18, Cat. F

	R3-242079
	Corrections for DU-CU/CU-DU Cell Switch notification message (ZTE)
	CR1407r, TS 38.473 v18.1.0, Rel-18, Cat. F


