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1	Introduction
RAN2 agreed to support the configuration of multiple LTM configurations as delta signalling relatively to an explicitly configured LTM reference configuration and to support multiple successive LTM executions without the need for any RRC reconfiguration (i.e. by sending LTM cell switch MAC CE). And in previous RAN2 meetings [1] [2] [3], RAN2 discussed the RRC design of the LTM and reached some progress.
In this contribution, we will further discuss the RRC aspects for LTM based on the agreements and objectives of WI, including RRC signalling design of L1 measurement and RA resource for early TA, how to configure the reference configuration as well as the delta configurations, requirements for LTM execution, compliance check and TP to implement the modelling.
2	Discussion
2.1 RRC Signalling design 
2.1.1 L1 measurement RS, TCI states and RA resource for early TA acquisition
During the RAN2#121bis-e meeting, RAN2 reached the following agreements related to L1 measurement and early TA acquisition.
	Agreements related to early TA acquisition:
RRC RACH configuration for early TA acquisition (e.g., including whether RAR needs to be received) is specific per target cell and is signalled separately (separate IEs) from the candidate cell configuration (the part that need to be applied at cell switch).
Agreements related to L1 measurement:
The location of RS configuration for SSB-based measurements of candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells. The RS configuration, per RAN1 agreement, can include PCI or logical ID, SMTC location, frequency location, and SCS.
RAN2 assumes that the location of configurations of TCI states for the candidate cells (used before/at cell switch) is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells (same location as RS configuration).


We understand that the intention of the above agreements is, for each candidate LTM configuration to define:
-	L1 RS used to configure L1 measurements and reports:
-	in serving cells of this LTM Candidate;
- 	in serving cells of other LTM candidates for mobility to this LTM candidate;
-	TCI states used:
-	in the SpCell (and SCell if RAN1 decides so) configuration in this LTM candidate;
-	for activation/deactivation/indication at cell switch by other LTM candidates to switch the UE to this LTM candidate.
Proposal 1: For each LTM candidate configuration, the network configures (new field) a set of L1 RS, which can be used to configure the L1 measurement reporting in serving cell(s) of this LTM candidate and in any other LTM candidate.
FFS: reuse the CSI-MeasConfig IE and share ID space with csi-MeasConfig of the SpCell of this LTM candidate.
Proposal 2: For each LTM candidate configuration, the network configures (new field) a list of TCI states, which can be used for the configuration/MAC CE of “TCI state activation before cell switch” regardless UE is in any LTM candidate.
FFS: share ID space with TCI states of the SpCell of this LTM candidate.
In [4], we propose that the resources for early RACH are source-DU specific so that candidate DU can identify the source DU. This should also be signalled to the UE.
Proposal 3: For each LTM candidate configuration, the network can configure RACH configurations for RACH towards other LTM candidate cells, for early TA acquisition.
A structure for LTM candidate configurations was proposed earlier as:
LTM-CandidateConfig-r18 ::=   SEQUENCE {
 ltm-ReferenceConfiguration-r18 OCTET STRING (CONTAINING RRCReconfiguration) OPTIONAL, -- Cond First
 ltm-CandidateToReleaseList-r18 LTM-CandidateToReleaseList-r18               OPTIONAL, -- Need N
 ltm-CandidateToAddModList-r18  LTM-CandidateToAddModList-r18                OPTIONAL, -- Need N
 ltm-CandidateResetL2-List-r18  SetupRelease{LTM-CandidateResetL2-List-r18}  OPTIONAL  -- Need M
    ...
}

LTM-CandidateToReleaseList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-CandidateId-r18
LTM-CandidateToAddModList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-Candidate-r18

LTM-Candidate-r18 ::=               SEQUENCE {
    ltm-CandidateId-r18                 LTM-CandidateId-r18,
    ltm-Config-r18                      OCTET STRING (CONTAINING RRCReconfiguration),
    ltm-ConfigComplete-r18              ENUMERATED {true}                     OPTIONAL    -- Need R
    ...
}

The above proposals could be realised with additional fields in this structure, e.g.:
LTM-Candidate-r18 ::=               SEQUENCE {
    ltm-CandidateId-r18                 LTM-CandidateId-r18,
    ltm-Config-r18                      OCTET STRING (CONTAINING RRCReconfiguration),
    ltm-CSI-MeasConfig-18               CSI-MeasConfig,
    ltm-SpCellTCI-Config-r18            LTM-SpCellTCI-Config-r18,
	ltm-earlyRA-ConfigList-r18          LTM-earlyRA-ConfigList-r18            OPTIONAL,   -- Need R
    ltm-ConfigComplete-r18              ENUMERATED {true}                     OPTIONAL    -- Need R
    ...
}

LTM-SpCellTCI-Config-r18 ::=  SEQUENCE {
[bookmark: _GoBack]   uplinkBWP-TCIStateList-r18   SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-UplinkTCIState-r18 OPTIONAL,  
   downlinkBWP-TCIStateList-r18 SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-DownlinkTCIState-r18
}

BWP-UplinkTCIStateList-r18 ::=      SEQUENCE {
    bwp-Id-r18                          BWP-Id,
    ul-TCI-StateList-r18                SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF TCI-UL-State-r17
}

BWP-DownlinkTCIStateList-r18 ::=    SEQUENCE {
    bwp-Id-r18                          BWP-Id,
    dl-OrJointTCI-StateList-r18         SEQUENCE (SIZE (1..maxNrofTCI-States)) OF TCI-State
}
-- FFS: configure TCI states for multiple BWPs

LTM-earlyRA-ConfigList-r18 ::= SEQUENCE (SIZE (1..maxNrofEarlyRA-Config-r18)) OF LTM-earlyRA-Config

LTM-earlyRA-Config ::=              SEQUENCE {
    earlyRA-Config                      RACH-ConfigGeneric,
    sourceCellList                      SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-CandidateId-r18
}

Another possibility would be
LTM-CandidateConfig-r18 ::=   SEQUENCE {
 ltm-ReferenceConfiguration-r18 OCTET STRING (CONTAINING RRCReconfiguration) OPTIONAL, -- Cond First
 ltm-CSI-ConfigList-r18        LTM-CSI-ConfigList-r18 
 ltm-TCI-ConfigList-r18        LTM-TCI-ConfigList-r18
 ltm-RACH-ConfigList-r18       LTM-RACH-ConfigList-r18
 ltm-CandidateToReleaseList-r18 LTM-CandidateToReleaseList-r18               OPTIONAL, -- Need N
 ltm-CandidateToAddModList-r18 LTM-CandidateToAddModList-r18                OPTIONAL, -- Need N
 ltm-CandidateResetL2-List-r18 SetupRelease{LTM-CandidateResetL2-List-r18}  OPTIONAL  -- Need M
    ...
}

LTM-CSI-ConfigList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-CSI-Config-r18
LTM-CSI-Config-r18 ::= SEQUENCE {
  ltm-CandidateId-r18                 LTM-CandidateId-r18,
  ltm-CSI-Config-r18                  CSI-MeasConfig
} 

LTM-TCI-ConfigList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-TCI-Config-r18
LTM-TCI-Config-r18 ::= SEQUENCE {
   uplinkBWP-TCIStateList-r18   SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-UplinkTCIState-r18 OPTIONAL,  
   downlinkBWP-TCIStateList-r18 SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-DownlinkTCIState-r18
} 


LTM-SpCellTCI-Config-r18 ::=  SEQUENCE {
  ltm-CandidateId-r18          LTM-CandidateId-r18,
  uplinkBWP-TCIStateList-r18   SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-UplinkTCIState-r18 OPTIONAL,  
  downlinkBWP-TCIStateList-r18 SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-DownlinkTCIState-r18
}

BWP-UplinkTCIStateList-r18 ::=      SEQUENCE {
    bwp-Id-r18                          BWP-Id,
    ul-TCI-StateList-r18                SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF TCI-UL-State-r17
}

BWP-DownlinkTCIStateList-r18 ::=    SEQUENCE {
    bwp-Id-r18                          BWP-Id,
    dl-OrJointTCI-StateList-r18         SEQUENCE (SIZE (1..maxNrofTCI-States)) OF TCI-State
}
-- FFS: configure TCI states for multiple BWPs

LTM-RACH-ConfigList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-RACH-SourceConfig-r18
LTM-RACH-SourceConfig-r18 ::=  SEQUENCE {
  ltm-CandidateId-r18          LTM-CandidateId-r18,
  ltm-RACH-ConfigPerTarget-r18 LTM-RACH-ConfigPerTarget-r18
}

LTM-RACH-ConfigPerTarget-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-RACH-TargetConfig-r18
LTM-RACH-TargetConfig-r18 ::=  SEQUENCE {
  ltm-CandidateId-r18          LTM-CandidateId-r18,
  ltm-RACH-Config-r18          RACH-ConfigGeneric
}

As RAN3 will have to exchange some of this information, the choice might attempt at defining structures that RAN3 can reuse.
2.1.2 L1 measurement report configuration
For L1 measurement report configuration, it is agreed to be placed in the ServingCellConfig of current serving cell.
	RAN2 assumes that For L1 measurements of LTM candidate cells, the reporting configuration is placed inside the ServingCellConfig of current serving cell(s). 


There is a chair note “the agreements above may need to be further evaluated, e.g. wrt subsequent LTM switches”. For each candidate configuration, there is a list of CSI-ReportConfig in each ServingCellConfig. Each CSI-ReportConfig can refer to a serving cell or to an L1 RS configured in another candidate configuration as shown above. Upon LTM execution, the CSI-ReportConfig of the serving cells of the target configuration are applied so there is no issue with subsequent LTM switches.
Observation x: Subsequent LTM can be naturally supported, e.g. upon LTM execution, candidate configuration can configure its own R18 CSI-ReportConfig IE.
For the LTM, since the location of the L1 measurement configuration and the reporting configuration is different, it is natural that the CSI reporting configuration should be associated with one RS set of candidate for L1 measurement, e.g., with a new field.
Proposal 4: RAN2 assumes that the CSI-ReportConfig can refer to CSI-ResourceConfig of ltm-CSI-MeasConfig for LTM candidates (e.g. with a new field). 
Each candidate cell may become a serving cell, and other candidate cells are neighbouring cells of this cell. In case one candidate cell as the current serving cell, the UE needs to measure RSs of other candidate cells and perform measurement reporting according to CSI-ReportConfig of the current serving cell. Therefore, each candidate cell needs to know the RS configuration of other candidate cells before determine its own CSI-ReportConfig.
Proposal 5: RAN2 assumes that each candidate needs to know the L1 measurement RS configuration of other candidates before providing its own CSI-ReportConfig.  
2.1.3 Source cell as candidate configuration
If the UE automatically considers the source cell as a candidate, the index of the source cell needs to be specified (e.g. index=0) because the candidate cell configuration index should be included in the LTM command. In addition, RAN2 agreed that whether to reset L2 or not is determined by the RRC configuration (e.g. candidate cell set. FFS if RLC, MAC, PDCP are separated), then the L2 behaviour needs to be specified if the for the source cell considered as a candidate. In addition, the fields listed above for mobility to the source cell, i.e. L1 RS configuration, TCI states and possibly early RACH configuration also need to be configured. To make the RRC design as simple as possible, the source cell should be explicitly configured as a candidate cell for subsequent LTM by the network.
Proposal 6: The network always configures a candidate configuration for the source cell, like for any candidate cell.
2.2 Compliance/Validity check
For legacy CHO and CPAC, it is up to UE implementation to perform compliance check upon the reception of the configuration message or upon CHO and CPAC execution. For LTM, if a candidate configuration provided by RRC is not indicated by the cell switch MAC CE, the compliance/validity checking of the unused candidate configuration could fail and cause extra interruption for the UE. Therefore, we think that the same principle for conditional reconfiguration can be reused for LTM. About how to handling the failure of the compliance/validity check, the straightforward way is to trigger re-establishment. We think that RAN2 does not need to consider optimization for this error handling case, and when to trigger re-establishment can up to UE implementation, 
Proposal 7a: It is up to UE implementation on whether to do the compliance check upon candidate configuration is received or upon LTM execution. No specific failure handling in LTM on this and it is up to UE implementation on when to trigger re-establishment. RAN2 does not consider optimization for this error handling case.
According to the agreements of previous RAN2 meeting [1] [2] [3], before applying the target cell configuration, the UE generates a complete configuration based on the reference configuration and candidate target delta configuration, and the UE directly applies the complete configuration upon LTM execution. Therefore, the UE only needs to check the compliance of complete configuration to be applied.
Proposal 7b: The UE only needs to perform compliance check on the complete configuration to be applied.
2.3 Generate the complete configuration and execute LTM
In the draft CR of the RRC [5], it is described that the UE needs to generate a complete LTM candidate cell configuration for the received ltm-Candidate according to the actions described in clause 5.3.5.3 and store it in ue-LTM-Config within VarLTM-UE-Config. However, clause 5.3.5.3 specifies how to apply a received RRCReconfiguration message:
-	create or release RLC, PDCP and SDAP entities;
-	configure MAC, RLC, PDCP or SDAP entities according to the received parameters in IEs where these entities are indicated;
-	perform L1, MAC, RLC, PDCP or SDAP procedures (specified in the corresponding TS) on specific MAC, RLC, PDCP or SDAP entities;
-	acquire certain system information;
-	apply some configuration from default configurations;
-	stop or resume transmission on a cell group;
-	start or stop timers;
-	store, modify or delete information in UE variables;
-	create an RRCReconfigurationComplete message.
In addition, there are actions specified in TS 38.321 when certain parameters are reconfigured, that are also triggered by the reconfiguration.
Therefore, the procedure to "generate the complete configuration" should be different, e.g.
The network ensures that the reference configuration does not include any Need R field and does not include any Need N field whose purpose is not to add or modify elements of a list.
Upon receiving a candidate delta configuration, the UE shall:
1>	store the reference configuration in the generated configuration;
1>	for every Need N field of the candidate delta configuration that releases elements of a list:
2>	delete from the generated configuration the corresponding elements, if any;
1>	for every Need N field of the candidate delta configuration that adds or modifies elements of a list:
2>	add to the generated configuration any list element of this field that is not in the generated configuration
1>	for every other field of the candidate delta configuration
2>	if the field is also in the generated configuration:
3>	set its value in the generated configuration to the value in the candidate delta configuration;
2>	else:
3>	add the field to the generated configuration;
1>	for every Need R field of the generated configuration that is not in the candidate delta configuration:
2>	remove the field from the generated configuration.

While this procedure might seem straightforward, there could be different way to generate a complete configuration form a reference and a candidate delta configuration, e.g. processing in a different order, that results in differences. For instance, for conditional presence, the Need code depends on other fields, so if the processing is in a different order, the field may be handled differently.
If no procedure is specified, this may result in different UE and network behaviours and inter-operability issues.
Proposal 8: Specify a procedure in TS 38.331 to generate the complete configuration (see TP above).
In [5], it is specified that the beginning of LTM execution that the UE shall release all radio configurations except C-RNTI and AS security key should be cleared.
However, this will also clear RBs and RLC bearers while RAN2 want to avoid L2 reset. Before applying the generated complete configuration, the UE should not release existing RBs, as configured by radioBearerConfig or radioBearerConfig2, and existing RLC bearers as configured by rlc-BearerToAddModList, it only releases their non-optional fields.
Proposal 9: At LTM execution, before applying the generated configuration, the UE does not release existing RBs, as configured by radioBearerConfig or radioBearerConfig2, and existing RLC bearers as configured by rlc-BearerToAddModList, it only releases their non-optional fields.
Once the procedure is complete, there could be RBs or RLC bearers which are kept but are not in the reference configuration or in the delta configuration.
Proposal 10: At LTM execution, after applying the generated complete configuration, the UE releases RBs/RLC bearers that are not in the generated configuration.
3	Conclusion
In this contribution, we have the following proposals:
Configuration of L1 RS for neighbour cell measurements, TCI states and early RACH
Proposal 1: For each LTM candidate configuration, the network configures (new field) a set of L1 RS, which can be used to configure the L1 measurement reporting in serving cell(s) of this LTM candidate and in any other LTM candidate.
Proposal 2: For each LTM candidate configuration, the network configures (new field) a list of TCI states, which can be used for the configuration/MAC CE of “TCI state activation before cell switch” regardless UE is in any LTM candidate.
Proposal 3: For each LTM candidate configuration, the network can configure RACH configurations for RACH towards other LTM candidate cells, for early TA acquisition.
Configuration of L1 measurement reports
Proposal 4: RAN2 assumes that the CSI-ReportConfig can refer to CSI-ResourceConfig of ltm-CSI-MeasConfig for LTM candidates (e.g. with a new field). 
Proposal 5: RAN2 assumes that each candidate needs to know the L1 measurement RS configuration of other candidates before providing its own CSI-ReportConfig.  
Source cell as candidate configuration
Proposal 6: The network always configures a candidate configuration for the source cell, like for any candidate cell.
Compliance / validity check
Proposal 7a: It is up to UE implementation on whether to do the compliance check upon candidate configuration is received or upon LTM execution. No specific failure handling in LTM on this and it is up to UE implementation on when to trigger re-establishment. RAN2 does not consider optimization for this error handling case.
Proposal 7b: The UE only needs to perform compliance check on the complete configuration to be applied.
Generate the complete configuration and execute LTM
Proposal 8: Specify a procedure in TS 38.331 to generate the complete configuration (see TP above).
Proposal 9: At LTM execution, before applying the generated configuration, the UE does not release existing RBs, as configured by radioBearerConfig or radioBearerConfig2, and existing RLC bearers as configured by rlc-BearerToAddModList, it only releases their non-optional fields.
Proposal 10: At LTM execution, after applying the generated complete configuration, the UE releases RBs/RLC bearers that are not in the generated configuration.
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