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1	Introduction
This paper discusses Early Processing of LTM candidates and power control parameters for UL transmission after LTM cell switch (related to RAN1 LS in [1]). 
2 	On Early ASN.1 decoding for LTM
In the latest RAN4 LS [2], 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#110bis and RAN4#110 agreements:
	RAN4 110bis Agreements: 
Capability for early ASN.1 decoding and validity check
< Agreement>
· Update the feature group description of ‘early processing of an LTM candidate cell RRC configuration’ to ‘fast processing of an LTM candidate cell RRC configuration’
· Add the following component(s):
· maxServingAndCandidateCells: max number of serving and candidate cells
· maxLTMCandidateConfig: the maximum number of LTMCandidateConfigs that UE can support fast processing

Condition on time gap between TCI state activation command and cell switch command for TLTM_RRC-processing =0
<Agreement>
· TLTM_RRC-processing in TS38.133 is zero, if the time gap from the slot where the UE received the candidate cell TCI state activation MAC CE to the slot where the UE received the LTM cell switch MAC CE is larger than THARQ+13ms, if the condition of ‘fast RRC processing’ is met by the candidate cell TCI state activation.

	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 1: 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. 
In the previous meetings, RAN4 agreed on capability where the RRC processing component during the cell switch delay is reduced to 0 ms for a subset of candidate cells. When compared to the baseline LTM delay, where 10 ms delay component is introduced to cover only LTM RRC processing. 
Observation 2: LTM for the cells where early configuration processing has been done is subject to lower LTM cell switch delays.
UE supporting this capability can process the number of RRC configurations either triggered by RRC configuration or TCI state activation MAC CE, and RAN4 is finalising details regarding PDCCH-ordered RACH.  In RAN4#110bis meeting, the capability was extended to include the number of cells UE can process, the first being maxServingAndCandidateCells the second maxLTMCandidateConfig. These parameters indicate how many Serving + Candidate cells UE can process, and the maximum number of LTM candidate configs UE supports for “fast processing of an LTM candidate cell RRC configuration”. It is worth noticing that the maxLTMCandidateConfig is different from RAN2 defined parameter maxNrofLTM-Configs. We think that in a common scenario the maxLTMCandidateConfig is lower than maxNrofLTM-Configs. 
Observation 3:  RAN4 introduced capability parameters MaxServingAndCandidateCells and maxLTMCandidateConfig can be lower than maxNrofLTM-Configs defined by RAN2. 
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 4: 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 5: 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 6: 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 1: 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 2: Adopt the TP in Annex A or Annex B. 
3	On power control parameters after LTM cell switch
RAN1 in their LS [1] informed RAN2 about two approaches regarding power control parameters to be applied to UL transmission after LTM switch.
	RAN1 respectfully asks RAN2 to take either option below: 
Option 1: Capture the RAN1 agreement on the linkage between TCI states for candidate cell(s) and those for target cell(s) in RAN2 specification(s) for approach 1
Option 2: Introduce the new RRC parameters above for approach 2



The topic has been also discussed via post-meeting e-mail thread (report in [3]). As can be seen above, RAN1 has left the decision to RAN2 regarding which of these two approaches ultimately to capture to reflect RAN1’s agreement.
Observation 7: RAN1 has left it to RAN2 to decide how to capture power control parameters to be applied to UL transmission after LTM switch.
In Rel-17, it was agreed to include power control parameters (ul-PowerControl) in TCI-State and TCI-UL-State, which the UE can apply for PUCCH, PUSCH, or SRS transmissions using that TCI state. If these parameters are not included in the TCI state IEs, the UE may expect them to be configured in the associated BWP-Uplink-Dedicated IE.
 
Discussing the two approaches mentioned in the RAN1 LS [1], approach 1 involves the UE deriving parameters from TCI states in the target cell, requiring a linkage between CandidateTCI-State/CandidateTCI-UL-State and TCI-state/TCI-UL-State of the target cell. 

Observation 8: In approach 1 the UE is expected to derive the parameters from the TCI states of the candidate target cell. Thus, a linkage between CandidateTCI-State/CandidateTCI-UL-State and TCI-state/TCI-UL-State of the candidate target cell is required.

Note that the LTM TCI states (CandidateTCI-State-r18) are designed based on unified TCI framework. However, this doesn't necessarily require a relation between the LTM TCI states and the TCI states of the target cell. In other words, the application of LTM TCI states should not be dependent on that the target cell is configured with Rel-17 or Rel-15 TCI states. 

Observation 9: The application of LTM TCI states should not depend on whether the target cell is configured with Rel-17 or Rel-15 TCI state framework.

Therefore, unnecessary constraints on TCI state linkage should be avoided. This issue was discussed in RAN1 without reaching consensus due to a lack of clear use cases or benefits (as explained in [1]).
 
Approach 2 addresses the issue by adding ul-powerControl in CandidateTCI-State and CandidateTCI-UL-State, with the required parameters provided in the RAN1 LS [1] which is a simpler solution without creating any configuration constraints. 
 
Proposal 3: Adopt Approach 2 and introduce new power control parameters described in RAN1 LS.

Proposal 4: Adopt the TP in Annex C.                                          
4	On LTM NES co-existence
Based on the following agreements made in RAN2#122 and RAN2#123, in case if a serving cell decides to enter into NES mode, it may want to offload some or all of its UEs to a different cell. In that case the legacy behaviour allows the serving cell to prepare NES-CHO candidate cell(s) in advance and subsequently trigger CHO when the NES event conditions are met. Presently, in the context of CHO 3GPP has a defined behaviour of the serving cell in case it enters NES mode of operation but in the context of the target cell(s) behaviour when a target cell activates NES features, the behaviour is not clear. 
In RAN2#123-bis after short discussion it was agreed for CHO the network can resolve the issue.

	Issue 4-3: Whether target cell NES mode is considered for CHO.
R2-2311136	Discussion on CHO for NES	Ericsson	discussion	Rel-18	Netw_Energy_NR-Core
Proposal 3	Network needs to know if there are no good enough candidate target cells for CHO at the time the cell is about to turn off or the cell is enabling cell  DTX/DRX.
-	Lenovo thinks that the network needs to know.  Nokia doesn’t see what needs to change, we do like today if we can’t find a cell we have RLF.  Apple thinks that it is network configuration and it can handle by implementation.   
-	Lenovo thinks we shouldn’t exclude cases where the network configures cells that are going to DTX/DRX.  It is not nice to do RLF.   Vodafone explains that we can just avoid configuring the cells and we have many frequencies.  KDDI shares the view of leaving it up to network implementations.
Proposal 5	Enhance CHO procedure to enable prioritization of candidate target cells by the UE based on NES mode.	
-	Vodafone and Huawei think it is up to the network to handle target cell.
=>	Noted   

Agreements:
RAN2 will not specify anything related to target cell NES mode for CHO



Based on Release-18 agreements the UE is not expected to transmit or receive during non-active periods of cell DTX/DRX.. In RAN2#125, the UE behavior where the UE is expected to ignore the DRX while there is an ongoing RACH-less LTM cell switch procedure is added. Presently, in the context of CHO 3GPP has a defined behaviour of the serving cell in case it enters NES mode of operation but in the context of the target cell(s) behaviour when a target cell activates NES features, the behavior is not clear. [4] proposed the active time of a UE for serving cells in a DTX group includes the time while there is an ongoing RACH-less LTM cell switch..
Considering the interest from companies in NES-LTM interworking impact of  target cell NES for LTM should be clarified. In CHO the cell change is UE triggered based on the conditions, in case of LTM cell-switch is triggered by the S-DU. Therefore, any changes in the target cell behaviour in terms of activation/de-activation of the NES mode can be taken into account by the network to decide whether to trigger LTM cell switch. One of the possible ways to handle such scenario is to prevent momentary LTM cell-switch to those specific candidate cell(s) where the NES features have been activated.  

Proposal 5: RAN2 to agree that if LTM is configured and few of the LTM prepared candidate cell(s) decides to activate NES mode, it is up to network to either reconfigure the UE or configure source DU not to trigger LTM cell switch towards those NES activated candidate cell(s). 

For UEs supporting the NES feature and re-selecting or re-establishing to NES cells, the following behavior is captured for cell re-selection and re-establishment procedure. 
	[bookmark: _Toc60776710][bookmark: _Toc162894013]5.2.2.3.1	Acquisition of MIB and SIB1
…
1>	if the UE is in RRC_CONNECTED while T311 is running:
2>	acquire the MIB, which is scheduled as specified in TS 38.213 [13];
2>	if the UE is unable to acquire the MIB;
3>	perform the actions as specified in clause 5.2.2.5;
2>	else:
3>	perform the actions specified in clause 5.2.2.4.1.
     …
1>	if the UE is in RRC_CONNECTED while T311 is running:
2>	if ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]) and if SIB1 acquisition is required for the UE:
3>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
3>	if the UE is unable to acquire the SIB1:
4>	perform the actions as specified in clause 5.2.2.5;
3>	else:
4>	upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2.
2>	else if SIB1 acquisition is required for the UE and ssb-SubcarrierOffset indicates that SIB1 is not scheduled in the cell:
3>	perform the actions as specified in clause 5.2.2.5.




After the acquisition of the MIB and SIB1 acquisition from the suitable cell UE stops the T311 timer.

	[bookmark: _Toc162894166]5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1>	ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>	stop timer T311;
…
1>	if attemptLTM-Switch is configured; and
1>	if the selected cell is one of the LTM candidate cells in the LTM-Candidate IE within ltm-Config associated with the MCG:
2>	perform the LTM cell switch procedure for the selected LTM candidate cell according to the actions specified in 5.3.5.18.6;




	[bookmark: _Toc60776718][bookmark: _Toc162894021][bookmark: _Toc60776719][bookmark: _Toc162894022]5.2.2.4.1	Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
1>	store the acquired MIB;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
2>	if the access is not for NTN or the UE is not capable of NTN; and
2>	if the UE does not support nes-CellDTX-DRX; and
2>	if the access is not for ATG or the UE is not capable of ATG; and
2>	if the cellBarred in the acquired MIB is set to barred:
3>	if the UE is an (e)RedCap UE or a 2Rx XR UE and if ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]):
4>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13]; 
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];

5.2.2.4.2	Actions upon reception of the SIB1
…
1>	if the UE supports nes-CellDTX-DRX and it is in RRC_IDLE or in RRC_INACTIVE, or if the UE supporting nes-CellDTX-DRX is in RRC_CONNECTED while T311 is running:
2>	if cellBarred in the acquired MIB is set to barred:
3>	if cellBarredNES is absent in the acquired SIB1:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20], upon which the procedure ends;



This means that for UEs supporting “nes-CellDTX-DRX” they can do LTM recovery to NES cells. 
Observation 10: UEs that support “nes-CellDTX-DRX” can do LTM recovery to NES cells. 
However, to operate on a NES cell UE needs the “cellDTXDRX-Config“ which may not be configured as part of the LTM-candidate configuration if NES mode is not activated at the time of candidate cell configuration. It is a robust approach to disable LTM recovery of NES supporting UEs towards NES cells to avoid candidate configuration mismatch.
Proposal 6: Update the LTM recovery procedure to disable UEs to do LTM recovery towards NES cells. Agree TP in Annex D.
5	Conclusion
This document has made the following observations:
Observation 1: 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 2: LTM for the cells where early configuration processing has been done is subject to lower LTM cell switch delays.
Observation 3:  RAN4 introduced capability parameters MaxServingAndCandidateCells and maxLTMCandidateConfig can be lower than maxNrofLTM-Configs defined by RAN2. 
Observation 4: 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 5: 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 6: 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.
Observation 7: RAN1 has left it to RAN2 to decide how to capture power control parameters to be applied to UL transmission after LTM switch.
Observation 8: In approach 1 the UE is expected to derive the parameters from the TCI states of the candidate target cell. Thus, a linkage between CandidateTCI-State/CandidateTCI-UL-State and TCI-state/TCI-UL-State of the candidate target cell is required.

Observation 9: The application of LTM TCI states should not depend on whether the target cell is configured with Rel-17 or Rel-15 TCI state framework.

Observation 10: UEs that support “nes-CellDTX-DRX” can do LTM recovery to NES cells. 
And proposed the following:
Proposal 1: 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 2: Adopt the TP in Annex A or Annex B. 
Proposal 3: Adopt Approach 2 and introduce new power control parameters described in RAN1 LS.

Proposal 4: Adopt the TP in Annex C.                                          
Proposal 5: RAN2 to agree that if LTM is configured and few of the LTM prepared candidate cell(s) decides to activate NES mode, it is up to network to either reconfigure the UE or configure source DU not to trigger LTM cell switch towards those NES activated candidate cell(s). 

Proposal 6: Update the LTM recovery procedure to disable UEs to do LTM recovery towards NES cells. Agree TP in Annex D.
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Annex A – 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 B – 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.




Annex C – TP for Modified Approach 2 from R1-2403683

[bookmark: _Toc162894716]–	CandidateTCI-State
The IE CandidateTCI-State defines a TCI states configuration which associate one or more reference signal with a corresponding quasi-colocation (QCL) type.
CandidateTCI-State information element

-- ASN1START
-- TAG-CANDIDATETCI-STATE-START

CandidateTCI-State-r18 ::=           SEQUENCE {
    tci-StateId-r18                      TCI-StateId,
    qcl-Type1-r18                        LTM-QCL-Info-r18,
    qcl-Type2-r18                        LTM-QCL-Info-r18                                                    OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r18           PathlossReferenceRS-Id-r17                                          OPTIONAL,   -- Need R
	uplink-PowerControl-r18           	 Uplink-powerControlId-r17                                          	OPTIONAL,   -- Need R
    ...
}

LTM-QCL-Info-r18 ::=                 SEQUENCE {
    referenceSignal-r18                  CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    },
    qcl-Type-r18                         ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}

-- TAG-CANDIDATETCI-STATE-STOP
-- ASN1STOP

	CandidateTCI-State field descriptions

	pathlossReferenceRS-Id
Indicates a PathlossReferenceRS of the LTM candidate that includes this CandidateTCI-State.

	qcl-Type1, qcl-Type2
QCL information for the TCI state.

	tci-StateId
The ID number of the TCI state.

	uplink-PowerControl
Power control parameters for the TCI state. If this field is absent, the UE uses the parameters from BWP-Uplink-Dedicated configured for the LTM candidate cell.



[bookmark: _Toc162894717]–	CandidateTCI-UL-State
The IE CandidateTCI-UL-State defines an uplink TCI states configuration.
CandidateTCI-UL-State information element

-- ASN1START
-- TAG-CANDIDATETCI-UL-STATE-START

CandidateTCI-UL-State-r18 ::=           SEQUENCE {
    tci-UL-StateId-r18                      TCI-UL-StateId-r17,
    referenceSignal-r18                     CHOICE {
       ssb-Index                               SSB-Index,
       csi-RS-Index                            NZP-CSI-RS-ResourceId
    },
    pathlossReferenceRS-Id-r18              PathlossReferenceRS-Id-r17                                   OPTIONAL,   -- Need R
	uplink-PowerControl-r18           	 Uplink-powerControlId-r17                                       OPTIONAL,   -- Need R
    ...
}

-- TAG-CANDIDATETCI-UL-STATE-STOP
-- ASN1STOP


	CandidateTCI-UL-State field descriptions

	csi-RS-Index
Indicates an NZP-CSI-RS-Resource of the LTM candidate that includes this CandidateTCI-UL-State.

	pathlossReferenceRS-Id
Indicates a PathlossReferenceRS of the LTM candidate that includes this CandidateTCI-UL-State.

	referenceSignal
Reference signal with which spatial relation information is provided.

	ssb-Index
The index of a SSB/PBCH block as indicated in ltm-SSB-Config of the LTM candidate that includes this CandidateTCI-UL-State.

	tci-UL-StateID
The ID number of the uplink TCI state.

	uplink-PowerControl
Power control parameters for the TCI state. If this field is absent, the UE uses the parameters from BWP-Uplink-Dedicated configured for the LTM candidate cell.
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5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1>	ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>	stop timer T311;
…
1>	if attemptLTM-Switch is configured; and
1>	if the selected cell is one of the LTM candidate cells in the LTM-Candidate IE within ltm-Config associated with the MCG:
2>	if cellBarredNES is absent in the acquired SIB1 according to 5.2.2.3.1:
23>	perform the LTM cell switch procedure for the selected LTM candidate cell according to the actions specified in 5.3.5.18.6;
