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1	Introduction
This paper discusses RRC issues of Rel. 18 LTM: 
· Reference configuration – Section 2
· ltm-ServingCellUE-MeasuredTA-ID – Section 3
· Early LTM configuration processing – Section 4
The following agreements have been made on the use of reference configuration: 
	RAN2#121 (Feb 2023)
Agreed: Usage of reference configuration: 
· Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
· The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration  procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 



	RAN2#121bis (Apr 2023)
· Whether the Reference configuration is a complete configuration or not is up to the network implementation. 
· Reference configuration + LTM candidate configuration (in combination) has to be a complete configuration. 



	RAN2#123 (Aug 2023)
· A UE capability to indicate the support of the reference configuration is introduced. If reference configuration is not supported then complete candidate configurations has to be used. 



The newly added section 5.3.5.18.6 in TS 38.331 on LTM cell switch execution captures the behaviour for reference configuration use. However, we think this behaviour is not aligned with the agreements and is unclear. In this contribution we want to bring this to attention to resolve these two issues. 
2	Discussion on reference configuration
2.1	Understanding of current specification for target cell configuration
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Figure 2.1-1: Application of reference configuration and delta configuration
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Figure 2.1-2: Illustration of information elements of source configuration, reference configuration and delta configuration during LTM cell switch execution


Figure 2.1-1 and Figure 2.1-2 summarizes the expected UE behavior as captured in TS 38.331 section 5.3.5.18.6 on LTM cell switch execution. It consists of 4 parts:
1. Releasing of some IEs of source configuration (source configuration is indicated with black candles in Figure 2.1-2)
2. Generating a new configuration through replacing the released IEs with IEs from reference configuration (reference configuration is indicated with red candles in Figure 2.1-2) if the target configuration is not complete configuration. If target configuration is delta config the new configuration just replaces the current config but no actions taken
3. Storing the generated configuration and treating as source configuration
4. Applying delta candidate configuration (candidate delta configuration is indicated with red candles in Figure 2.1-2)  on the stored configuration to obtain target configuration.
Observation 1: The applied final configuration is eventually a combination of source, reference and candidate delta configuration.
We acknowledge that some part of reference configuration can be the same as the source configuration. However, this should be left to network implementation through adjusting the reference configuration accordingly. Thus, the first step for LTM configuration should be to do release of the source cell configuration only if reference configuration is not configured.
2.1.1	Releasing of some IEs of source configuration


After receiving the cell switch command, UE releases all current dedicated radio configuration (with exceptions as captured below) related to the cell group for which LTM cell switch procedure is triggered. 
Observation 2: UE selectively releases and clears some configurations for LTM cell switch execution.
2.1.2	Generating a new configuration through replacing the released IEs with IEs from reference configuration
Excerpt from 38.331
5.3.5.18.6	LTM cell switch execution
…
1>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3:
2>	consider ltm-ReferenceConfiguration in VarLTM-Config, associated with the cell group for which the LTM cell switch procedure is triggered, to be the current UE configuration for the fields and configurations which have been released and to be released by the actions above in this procedure;

If the UE is not configured with a complete configuration, i.e., deltas are not complete configurations, then the released fields are replaced with those fields available in the reference configuration. Then UE “considers” the new configuration to be the current UE configuration. The word “consider” to our understanding will create issues as how UE can replace a source IE with an IE from reference configuration without causing any interruption is unclear. We believe “a delta configuration application-like” behaviour should be re-considered.
Observation 3: UE uses the reference configuration only for released fields.
2.1.3	Applying target delta configuration on the stored configuration to obtain target configuration
Excerpt from 38.331
5.3.5.18.6 LTM cell switch execution
…
1>	if the LTM cell switch is triggered by an indication from lower layers:
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;

Finally, UE applies the LTM candidate config on top of the source configuration as legacy behavior. The target configuration is a combination of 
1. Source configuration, as reference has replaced only some part of the source configuration,
2. Reference configuration as it is “considered” as source configuration
3. Candidate delta configuration. 
Observation 4: The target configuration generated using the current NR RRC specification will consist of fields from source, reference and candidate delta configuration. 
The agreement from RAN2#121 meeting states that UE should combine the reference and candidate configuration to form a complete candidate configuration and apply the candidate configuration.  This is clearly not aligned with the way the current specification is written.

Observation 5: The state of the current target configuration is not aligned with the previous agreements.
In the next section we describe how this can be resolved.
2.2	Proposed update
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Figure 2.2-1: Proposed application of reference configuration and delta configuration
In order to be aligned with the agreements until now and to keep the agreements we need to capture the target configuration generation as UE considering the reference configuration as source configuration and applying the candidate configuration on top of the reference configuration. The UE needs to distinguish if the reference configuration is part of the current configuration or not to enable two different behaviors. In other words, if UE is only configured with the LTM configuration and the current serving cell is not part of the LTM candidate list, it cannot be assumed that the reference configuration is built considering the current serving cell configuration.  If that is the case, UE has to release the source configuration to apply the reference configuration. Otherwise, the reference configuration should be aligned with the source configuration as such the re-application of the reference configuration is not needed. 
Proposal 1: In case UE has already applied the reference configuration once, the UE does not need to release any IEs that are covered as part of the reference configuration. 
Proposal 2: Append the LTM cell switch execution to cover the case where UE has already applied the reference configuration and the initial reference configuration application. UE should not release any source cell configuration after the initial reference configuration application. 
A TP is provided in Annex A with the main aim to align the RRC with the agreements in the meeting. 
· Avoid the release of source configuration when using reference configuration. 
· Enable the first application of the reference configuration when source is not part of the LTM candidates.
Proposal 3: Adopt the TP in Annex A.
Implementation of these changes will simplify the reference configuration application and will play a key part for subsequent configuration application without using complete candidate configuration. The simplified understanding is illustrated in Figure 2.2-1.
3	On ltm-ServingCellUE-MeasuredTA-ID – [N134]
    
	    ltm-ServingCellUE-MeasuredTA-ID-r18   INTEGER (1..maxNrofLTM-Configs-r18-plus-1)                            OPTIONAL,   -- Cond LTM



UE-based TA feature is configured with an integer space of maxNRofLTMConfigs plus 1. RRC behavior related to UE-based TA is captured below.
	5.3.5.18.3	LTM candidate configuration addition/modification
…
2>	if the LTM-Candidate with the received ltm-CandidateId value includes ltm-UE-MeasuredTA-ID:
3>	if the value of ltm-UE-MeasuredTA-ID is equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
4>	inform lower layers that UE is configured with UE-based TA measurements if an LTM cell switch is executed for this LTM candidate configuration;



In our understanding, UE based TA is an optional feature and can be used only if two candidate cells have the same value. Thus, the maximum value of LTM configurations plus one is not justified. Assuming serving cell is not counted for the maximum number of LTM configurations there are total maximum number of candidates plus one.  As this feature is useful only if two candidates have the same value, it makes sense to set the space 1 less than the total number of cells involved.  
Proposal 4: Set the maximum value of ltm-ServingCellUE-MeasuredTA-ID to maxNrofLTM-Configs-r18.
4 	On Early ASN.1 decoding for LTM
In the latest RAN4 LS (R4-2403636), RAN4 has informed RAN2 about defined feature list. Among the identified features, the one presented in 39-6 relates to the early processing of an LTM candidate cell RRC configuration and is based on the following RAN4 agreements:
	RAN4 110 Agreement:
· Introduce new UE capability regarding number of cells, [FFS: including both SpCell and SCell], on which UE supports early ASN.1 decoding and validity/compliance check
· Note: to update previous one bit UE capability of Early ASN.1 decoding and validity/compliance check.
· Capability type: FFS
· TLTM_RRC-processing in TS38.133 is zero, when the following conditions are met:
· # configured candidate cells across all frequency layers <= # of cells UE supports early ASN.1 decoding and validity/compliance check or
· # of candidate cells with activated TCI state(s) <= # of cells UE supports early ASN.1 decoding and validity/compliance check and UE has received TCI activation command on target cell more than X ago.
· Option 1: X = THARQ+13ms
· Option 2: X = max{‘TCI activation delay’,  THARQ+13ms}
· FFS: Zero TLTM_RRC-processing applies provided SCell is not part of the cell switch.
· PDCCH-order RACH can also trigger early ASN.1 decoding and validity/compliance check on the candidate cell. FFS on the details.

	RAN4 109 agreement
Issue 3-2-5-1: Execution time/  Ttarget-RRC-processing
< Agreement >:
· From RAN4 perspective, introduce new optional UE capability for early ASN.1 decoding and validity/compliance check [of LTM candidates]. FFS on capability design.
· For UE not supporting [early ASN.1 decoding and validity/compliance check], Texecution_time/Ttarget-RRC-processing for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements. The value is 10ms.
· Further discuss the conditions that the UE with new capability can work with early ASN.1 decoding and validity/compliance check.



The feature related to the aforementioned agreements looks as follows [R4-2403842]:
	39.
NR_Mob_enh2
	[39-6]
	Early processing of an LTM candidate cell RRC configuration
	Indicates the number of cells, [FFS: including both SpCell and SCell], on which UE supports early processing of an LTM candidate cell RRC configuration before cell switch.
	45-3a or 45-4a in RAN1 feature list
	Yes
	No
	TLTM_RRC-processing delay (refer to TS 38.133) will not be skipped, i.e., 10ms
	[Per UE]
	No
	Yes
	N/A
	Candidate values:
{1,2,…,TBD }
	Optional with capability signaling



In Rel. 18, RAN2 has agreed that the maximum number of LTM candidates that can be configured is 8 (i.e. up to maxNrofLTM-Configs), and the exact time when the candidate configurations are decoded is left to UE implementation. 
Observation 6: LTM supports up to 8 LTM candidate configurations (constrained by maxNrofLTM-Configs) and it was left up to the UE implementation how and when the UE decodes these LTM configurations. 
Certain UEs can support the capability defined by RAN4 and perform early processing of the configurations for a subset of the configured LTM candidates.
Observation 7: The UE might be capable of performing early processing of the LTM configurations for a smaller number of cells than the number of configured LTM candidates.
 It has to be noted that early processing of LTM configurations can enable  lower cell switch delays than would be encountered in the regular LTM cell switch where configuration processing occurs at the LTM cell switch (e.g. after MAC CE is received). 
Observation 8: LTM for the cells where early configuration processing has been done is subject to lower LTM cell switch delays.
Furthermore, the UE capability for early decoding of candidate cell configurations is limited to e.g. 1 or 2 configurations (values still under discussion in RAN4). 
Observation 9: The maximum number of LTM candidates which can be early processed is still subject to RAN4 discussion. However, it is expected to be significantly lower than maxNrofLTM-Configs (i.e. 1 or 2 versus 8, respectively).
Based on the current TS, it is also not clear which candidate cells the UE will process, and hence it is not clear whether the decoding of the target cell configuration (i.e. RAN4 delay component for LTM: TLTM_RRC-processing = 10 ms) will be part of the cell switch delay for this particular UE or not. 
Observation 10: Based on the current TS, it is also not clear which LTM candidate cells configurations the UE will have processed prior to receiving the LTM cell switch command. 
RAN4 has previously agreed that early processing can also be triggered by TCI state activation or PDCCH order. However, these are optional UE features and even if the UE supports these features, network may not always configure the UE to perform these steps. 
Observation 11: Early processing of LTM configuration can be also related to TCI state activation or PDCCH order. These are optional features the NW may not use for LTM.
To harness the lower delay benefits of the exposed capability more awareness is needed on the NW side. In Rel. 18 LTM, the candidate cell configurations are given as part of the RRCReconfiguration message. To coordinate the decoding of the configurations of the candidate cells, it might be desirable to provide the decoding order to the UE as part of the RRCReconfiguration message configuring LTM. Alternatively, each individual candidate could be subject to an indication if it should be early processed, so that the gNB will know what kind of overall latency to expect for each configured LTM candidate. 
Proposal 5: NW indicates the list of cells for which early ASN.1 decoding shall be performed as part of the RRCReconfiguration message used to configure LTM.
If the abovementioned proposal is agreeable, RAN2 is asked to consider the TP in the Annex.
Proposal 6: Adopt the TP in Annex B or Annex C. 
5	Conclusion
This document has made the following observations:
Observation 1: The applied final configuration is eventually a combination of source, reference and candidate delta configuration.
Observation 2: UE selectively releases and clears some configurations for LTM cell switch execution.
Observation 3: UE uses the reference configuration only for released fields.
Observation 4: The target configuration generated using the current NR RRC specification will consist of fields from source, reference and candidate delta configuration. 
Observation 5: The state of the current target configuration is not aligned with the previous agreements.
Observation 6: LTM supports up to 8 LTM candidate configurations (constrained by maxNrofLTM-Configs) and it was left up to the UE implementation how and when the UE decodes these LTM configurations. 
Observation 7: The UE might be capable of performing early processing of the LTM configurations for a smaller number of cells than the number of configured LTM candidates.
Observation 8: LTM for the cells where early configuration processing has been done is subject to lower LTM cell switch delays.
Observation 9: The maximum number of LTM candidates which can be early processed is still subject to RAN4 discussion. However, it is expected to be significantly lower than maxNrofLTM-Configs (i.e. 1 or 2 versus 8, respectively).
Observation 10: Based on the current TS, it is also not clear which LTM candidate cells configurations the UE will have processed prior to receiving the LTM cell switch command. 
Observation 11: Early processing of LTM configuration can be also related to TCI state activation or PDCCH order. These are optional features the NW may not use for LTM.
And proposed the following:
Proposal 1: In case UE has already applied the reference configuration once, the UE does not need to release any IEs that are covered as part of the reference configuration. 
Proposal 2: Append the LTM cell switch execution to cover the case where UE has already applied the reference configuration and the initial reference configuration application. UE should not release any source cell configuration after the initial reference configuration application. 
A TP is provided in Annex A with the main aim to align the RRC with the agreements in the meeting. 
· Avoid the release of source configuration when using reference configuration. 
· Enable the first application of the reference configuration when source is not part of the LTM candidates.
Proposal 3: Adopt the TP in Annex A.
Proposal 4: Set the maximum value of ltm-ServingCellUE-MeasuredTA-ID to maxNrofLTM-Configs-r18.
Proposal 5: NW indicates the list of cells for which early ASN.1 decoding shall be performed as part of the RRCReconfiguration message used to configure LTM.
Proposal 6: Adopt the TP in Annex B or Annex C. 











Annex A – TP for reference configuration issues

[bookmark: _Toc162894156]5.3.5.18.6	LTM cell switch execution
Upon the indication by lower layers that an LTM cell switch procedure is triggered, or upon performing LTM cell switch following cell selection performed while timer T311 was running, as specified in 5.3.7.3, the UE shall:
1>	for each SRB/DRB in the current UE configuration:
2>	if the LTM cell switch is triggered on the MCG and for the SRB/DRB using the master key; or
2>	if the LTM cell switch is triggered on the SCG and for the SRB/DRB using the secondary key:
3>	keep the associated RLC, PCDP and SDAP entities, their state variables, buffers and timers;
3>	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
1>	if this procedure has been triggered following cell selection performed while timer T311 was running (due to reconfiguration with sync failure), as specified in clause 5.3.7.3:
2>	continue using PDCP entity for SRB1 (if configured) with state variables continuation as specified in TS 38.323 [5];
1>	release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for the following:
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-ServingCellNoResetID and VarLTM-ServingCellUE-MeasuredTA-ID;
-	the ltm-Config;
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
2>	else, if the LTM cell switch is triggered on the SCG:
-	the AS security configurations associated with the secondary key;
1>	release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;
1>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311 associate to cell group for which the LTM cell switch procedure is triggered;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2 for the cell group for which the LTM cell switch procedure is triggered;
1>	for each srb-Identity in the current UE configuration:
2>	apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;
1>	if the value of field ltm-NoResetID contained within the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 is not equal to the value of ltm-ServingCellNoResetID within VarLTM-ServingCellNoResetID:
2>	for each logicalChannelId and logicalChannelIdExt that is part of the current UE configuration for the cell group for which the LTM cell switch procedure is triggered:
3>	if servedRadioBearer is set to drb-Identity:
4>	after the end of this procedure, re-establish the corresponding RLC entity as specified in TS 38.322 [4], after applying the LTM configuration in ltm-CandidateConfig within the LTM-Candidate IE in ltm-Config;
2>	for each drb-Identity value that is part of the current UE configuration:
3>	if this DRB is an AM DRB:
4>	after the end of this procedure, trigger the PDCP entity of this DRB to perform data recovery as specified in TS 38.323 [5], after applying the LTM configuration in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config;
2>	replace the value of ltm-ServingCellNoResetID in VarLTM-ServingCellNoResetID with the value of ltm-NoResetID in the LTM-Candidate in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3;
1> if the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 contains the field ltm-UE-MeasuredTA-ID:
2>	if the value of ltm-UE-MeasuredTA-ID is not equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
3>	replace the value of ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID with the value received within ltm-UE-MeasuredTA-ID;
3>	for each LTM-Candidate IE in ltm-Config:
4>	if the value of ltm-UE-MeasuredTA-ID within LTM-Candidate IE is equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
5>	inform lower layers that UE is configured with UE-based TA measurements for the LTM-Candidate;
4>	else:
5>	inform lower layers that UE is not configured with UE-based TA measurements for the LTM-Candidate.
1>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3:
2>	consider ltm-ReferenceConfiguration in ltm-Config, associated with the cell group for which the LTM cell switch procedure is triggered, to be the current UE configuration for the fields and configurations to be released by the actions above in this procedure;
2>	if measConfig is included within ltm-ReferenceConfiguration in ltm-Config;
3>	perform the measurement configuration procedure as specified in clause 5.5.2 by considering the measConfig within ltm-ReferenceConfiguration in ltm-Config as the received measConfig:
NOTE 1:	When the UE considers the reference configuration to be the current UE configuration, the UE should store fields and configurations that are part of the reference configuration but should not execute any actions or procedures triggered by the reception of an RRCReconfiguration message which are described in clause 5.3.5.3, unless specified otherwise in this section.
1>	if the LTM cell switch is triggered by an indication from lower layers:
2>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3:
3>	if LTM candidate configuration identity matching to the serving SpCell of the cell group that triggered the LTM cell switch exists:
4>	set ltm-ReferenceConfiguration in ltm-Config, associated with the cell group for which the LTM cell switch procedure is triggered, to be the current UE configuration;
4>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;
3> else: 
4> release the source cell configurations according to section 5.3.5.18.x.
4>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config identified by the LTM candidate configuration identity received from lower layers on top of ltm-ReferenceConfiguration in ltm-Config, associated with the cell group for which the LTM cell switch procedure is triggered, and apply the combined RRC reconfiguration message according to clause 5.3.5.3;

2> else: 
3> release the source cell configurations according to section 5.3.5.18.x.
23>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;
1>	else (LTM cell switch triggered upon cell selection performed while timer T311 was running):
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config related to the LTM candidate configuration identity for the selected cell (i.e., in accordance with 5.3.7.3) according to clause 5.3.5.3;
1>	release the radio bearer(s) and the logical channel(s) that were part of the UE configuration before of this LTM cell switch procedure but not part of the LTM candidate configuration either indicated by lower layers or for the selected cell in accordance with 5.3.7.3, or the LTM reference configuration (in case the LTM candidate configuration does not include ltm-ConfigComplete).
NOTE 2:	When ltm-ConfigComplete is not included for an LTM candidate configuration, before an LTM cell switch is triggered a UE implementation may generate and store an RRCReconfigurationmessage by applying the received LTM candidate configuration on top of the LTM reference configuration, and the stored RRCReconfiguration message is applied when the LTM cell switch is triggered.
5.3.5.18.x Source cell configuration release for complete configuration application
1>	for each SRB/DRB in the current UE configuration:
2>	if the LTM cell switch is triggered on the MCG and for the SRB/DRB using the master key; or
2>	if the LTM cell switch is triggered on the SCG and for the SRB/DRB using the secondary key:
3>	keep the associated RLC, PCDP and SDAP entities, their state variables, buffers and timers;
3>	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
1>	if this procedure has been triggered following cell selection performed while timer T311 was running (due to reconfiguration with sync failure), as specified in clause 5.3.7.3:
2>	continue using PDCP entity for SRB1 (if configured) with state variables continuation as specified in TS 38.323 [5];
1>	release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for the following:
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-ServingCellNoResetID and VarLTM-ServingCellUE-MeasuredTA-ID;
-	the ltm-Config;
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
2>	else, if the LTM cell switch is triggered on the SCG:
-	the AS security configurations associated with the secondary key;
1>	release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;
1>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311 associate to cell group for which the LTM cell switch procedure is triggered;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2 for the cell group for which the LTM cell switch procedure is triggered;
1>	for each srb-Identity in the current UE configuration:
2>	apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;

Annex B – Alternative 1 (indication under each LTM-Candidate)










[bookmark: _Toc162894808]–	LTM-Candidate
The IE LTM-Candidate concerns a LTM candidate configuration to add or modify.
LTM-Candidate information element
-- ASN1START
-- TAG-LTM-CANDIDATE-START

LTM-Candidate-r18 ::=     SEQUENCE {
    ltm-CandidateId-r18                            LTM-CandidateId-r18,
    ltm-CandidatePCI-r18                           PhysCellId                                            OPTIONAL,    -- Need M
    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                     OCTET STRING (CONTAINING EarlyUL-SyncConfig-r18)      OPTIONAL,    -- Need R
    ltm-EarlyUL-SyncConfigSUL-r18                  OCTET STRING (CONTAINING EarlyUL-SyncConfig-r18)      OPTIONAL,    -- Need R
    ltm-TCI-Info-r18                               LTM-TCI-Info-r18                                      OPTIONAL,    -- Need M
    ltm-NoResetID-r18                              INTEGER (1..maxNrofLTM-Configs-plus1-r18)             OPTIONAL,    -- Need N
    ltm-UE-MeasuredTA-ID-r18                       INTEGER (1..maxNrofLTM-Configs-plus1-r18)             OPTIONAL,    -- Need N
	ltm-EarlyRRC-Processing -r18                   ENUMERATED {true}             							 OPTIONAL,    -- Need N
    ...
}

LTM-SSB-Config-r18 ::= SEQUENCE {
    ssb-Frequency-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-CANDIDATE-STOP
-- ASN1STOP


	LTM-Candidate field descriptions

	ltm-CandidateConfig
This field includes an RRCReconfiguration message used to configure an LTM candidate configuration.

	ltm-CandidateId
This field indicates an LTM candidate configuration.

	ltm-CandidatePCI
This field identifies the PCI of the SpCell of the configuration contained in ltm-CandidateConfig.

	ltm-ConfigComplete
This field indicates whether the LTM candidate configuration within ltm-CandidateConfig is a complete configuration.

	ltm-EarlyRRC-Processing
This field indicates whether the LTM candidate configuration shall be early processed, as defined in TS 38.133 [14].

	ltm-EarlyUL-SyncConfig, ltm-EarlyUL-SyncConfigSUL
A configuration used to perform the early UL synchronization procedure over an UL or SUL carrier.



Annex C – Alternative 2 (indication under LTM-Config)
[bookmark: _Toc162894809]–	LTM-Configs
The IE LTM-Config is used to provide LTM candidate configurations.
LTM-Config information element
-- ASN1START
-- TAG-LTM-CONFIG-START

LTM-Config-r18 ::=   SEQUENCE {
    ltm-ReferenceConfiguration-r18        SetupRelease {ReferenceConfiguration-r18}                             OPTIONAL,   -- Need M
    ltm-CandidateToReleaseList-r18        SEQUENCE (SIZE (1..maxNrofLTM-Configs-r18)) OF LTM-CandidateId-r18    OPTIONAL,   -- Need N
    ltm-CandidateToAddModList-r18         SEQUENCE (SIZE (1..maxNrofLTM-Configs-r18)) OF LTM-Candidate-r18      OPTIONAL,   -- Need N
    ltm-ServingCellNoResetID-r18          INTEGER (1..maxNrofLTM-Configs-plus1-r18)                             OPTIONAL,   -- Need N
    ltm-CSI-ResourceConfigToAddModList-r18  SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfig-r18
                                                                                                                OPTIONAL,   -- Need N
    ltm-CSI-ResourceConfigToReleaseList-r18 SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfigId-r18
                                                                                                                OPTIONAL,   -- Need N
    attemptLTM-Switch-r18                 ENUMERATED {true}                                                    OPTIONAL, -- Cond LTM-MCG
    ltm-ServingCellUE-MeasuredTA-ID-r18   INTEGER (1..maxNrofLTM-Configs-plus1-r18)                             OPTIONAL,   -- Need N
	ltm-NumOfEarlyProcessedCandidates-r18 INTEGER (1..maxNrofLTM-Configs-r18)                             			OPTIONAL,   -- Need N
    ...
}

-- TAG-LTM-CONFIG-STOP
-- ASN1STOP


	LTM-Config field descriptions

	attemptLTM-Switch
If present, the UE shall execute an LTM cell switch if selected cell is a LTM candidate cell as described in clause 5.3.7.3.

	ltm-NumOfEarlyProcessedCandidates
This field indicates how many LTM-Candidate configurations shall be early processed by the UE, as described in TS 38.133 [14].

	ltm-ReferenceConfiguration
This field includes an RRCReconfiguration message used to configure a reference configuration for LTM. 



	Conditional Presence
	Explanation

	LTM-MCG
	This field is optional present for the MCG, Need R, if the UE is configured with at least an LTM candidate configuration associated to the MCG. Otherwise, the field absent.
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