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1	Introduction
Intra-CU LTM has been supported in Rel-18, though some open issues remain.
This paper offers additional analysis and corresponding proposals to address those.
2	Discussion
2.1	TCI states configuration
RAN2 has introduced a new IE named LTM-TCI-Info which includes both the Joint or DL TCI States Info, together with the CSI-RS resource, path loss related information. Correspondingly, TCI States Configurations List in current F1AP specification can be replaced by this new RRC IE.
–	LTM-TCI-Info
The IE LTM-TCI-Info is used to configure TCI related information for an LTM candidate configuration.
LTM-TCI-Info information element
-- ASN1START
-- TAG-LTM-TCI-INFO-START

LTM-TCI-Info-r18 ::=             SEQUENCE {
    ltm-DL-OrJointTCI-StateToAddModList-r18        SEQUENCE (SIZE (1..maxNrofCandidateTCI-State-r18)) OF CandidateTCI-State-r18
                                                                                                         OPTIONAL,    -- Need N
    ltm-DL-OrJointTCI-StateToReleaseList-r18       SEQUENCE (SIZE (1..maxNrofCandidateTCI-State-r18)) OF TCI-StateId
                                                                                                         OPTIONAL,    -- Need N
    ltm-UL-TCI-StateToAddModList-r18               SEQUENCE (SIZE (1..maxNrofCandidateUL-TCI-r18)) OF CandidateTCI-UL-State-r18
                                                                                                         OPTIONAL,    -- Need N
    ltm-UL-TCI-StateToReleaseList-r18              SEQUENCE (SIZE (1.. maxNrofCandidateUL-TCI-r18)) OF TCI-UL-StateId-r17
                                                                                                         OPTIONAL,    -- Need N
    ltm-NZP-CSI-RS-ResourceToAddModList-r18        SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource
                                                                                                         OPTIONAL,    -- Need N
    ltm-NZP-CSI-RS-ResourceToReleaseList-r18       SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId
                                                                                                         OPTIONAL,    -- Need N
    ltm-NZP-CSI-RS-ResourceSetToAddModList-r18     SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSet
                                                                                                         OPTIONAL,    -- Need N
    ltm-NZP-CSI-RS-ResourceSetToReleaseList-r18    SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId
                                                                                                         OPTIONAL,    -- Need N
    pathlossReferenceRS-ToAddModList-r18           SEQUENCE (SIZE (1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-r17
                                                                                                         OPTIONAL,    -- Need N
    pathlossReferenceRS-ToReleaseList-r18          SEQUENCE (SIZE (1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-Id-r17
                                                                                                         OPTIONAL,    -- Need N
    unifiedTCI-StateType-r18                       ENUMERATED {separate, joint}                          OPTIONAL,    -- Need R
    ...
}
-- TAG-LTM-TCI-INFO-STOP
-- ASN1STOP

	LTM-TCI-Info field descriptions

	unifiedTCI-StateType
Indicates the unified TCI states type the UE is configured for this LTM candidate configuration. The value separate means this LTM candidate configuration is configured with ltm-DL-OrJointTCI-StateToAddModList for DL TCI states and ltm-UL-TCI-StatesToAddModList for UL TCI states. The value joint means this LTM candidate configuration is configured with ltm-DL-OrJointTCI-StateToAddModList for joint TCI states for UL and DL operation.




[bookmark: _Toc163481534]Update current definition of the TCI States Configuration IE to OCTET STRING, referring to the RRC IE named LTM-TCI-Info.

2.2	Preamble 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.

[bookmark: _Toc163481532]The scalability issue of preamble indexes needs consideration.
[bookmark: _Toc163481535]Introduce a new UE associated signaling for preamble index allocation over F1 interface.

2.3	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.
[bookmark: _Toc163481533]Ensuring the TA value reaches the correct UE requires the inclusion of unique UE IDs in the TA Information Transfer procedures.
[bookmark: _Toc163481536]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.

Another aspect requiring correction in the TA Information Transfer procedures is the presence of the DU to CU TA Information List and the CU to DU TA Information List IEs. Currently they are defined as optional, however this does not align with the procedures' intended function. Therefore, the presence of these IEs should be updated to mandatory.


[bookmark: _Toc163481537]Change the presence of DU to CU TA Information List and CU to DU TA Information List IEs to mandatory.

One FFS from last meeting is about how to ensure the validity of TA value. Additionally, the following agreement is not captured in stage-3 yet, i.e., TA values in the Cell Switch Notification procedures. 
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.

Regarding the first issue, there are various approaches to ensure the validity of TA values. This can be achieved through the implementation of the source gNB-DU, such as initiating a timer and verifying the TA validity by itself. Alternatively, the candidate gNB-DU could inform the source gNB-DU if a TA value expires. Currently we slightly prefer to leave for implementation.
[bookmark: _Toc163481538]Regarding how to ensure the validity of TA values, it is left for source gNB-DU’s implementation.
[bookmark: _Toc163481539]Add the TA values to the DU-CU CELL SWITCH NOTIFICATION and CU-DU CELL SWITCH NOTIFICATION messages for subsequent LTM.

Two F1AP CRs are provided in [3][4]. [3] focuses on the solution for preamble allocation, while [4] aims to address proposed solutions for defining TCI states configuration and transferring TA information. Another stage-2 CR is drafted to clarify the specific usage of some IEs.
[bookmark: _Toc163481540]Agree the stage-2 and F1AP CRs in [2][3][4].

3	Conclusion
In the previous sections we made the following observation: 
Observation 1	The scalability issue of preamble indexes needs consideration.
Observation 2	Ensuring the TA value reaches the correct UE requires the inclusion of unique UE IDs in the TA Information Transfer procedures.

In this paper we propose:
Proposal 1:	Update current definition of the TCI States Configuration IE to OCTET STRING, referring to the RRC IE named LTM-TCI-Info.
Proposal 2:	Introduce a new UE associated signaling for preamble index allocation over F1 interface.
Proposal 3:	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.
Proposal 4:	Change the presence of DU to CU TA Information List and CU to DU TA Information List IEs to mandatory.
Proposal 5:	Regarding how to ensure the validity of TA values, it is left for source gNB-DU’s implementation.
Proposal 6:	Add the TA values to the DU-CU CELL SWITCH NOTIFICATION and CU-DU CELL SWITCH NOTIFICATION messages for subsequent LTM.
Proposal 7:	Agree the stage-2 and F1AP CRs in [2][3][4].
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