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1 [bookmark: _Ref114840340]Introduction
L1/L2 mobility (LTM) is the main part of the Rel-18 work item [1]. In RAN1, we are in the maintenance phase of LTM: we are cleaning up the main parts.
In this contribution, we discuss the following issues
Properties of the candidate TCI state. 
Beam application time
Which channels follow the candidate TCI state in the LTM cell-switch command
[bookmark: _Ref178064866]2	Discussion
2.1	Beam indication
In the latest version of the running CR, RAN2 is using the name “candidate TCI state” for what was previously called “LTM TCI state”. We will use the former term in this contribution.
2.1.1	Application of serving cell TCI after execution of cell-switch command 
Synchronizing to the target cell is a main contributor to the interrupt, and already in RAN1#111, the following agreement was reached
Agreement
Regarding the potential RAN1 enhancements to reduce the handover delay / interruption for Rel-18 LTM
· Support at least DL synchronization for candidate cell(s) based on at least SSB before cell switch command
· Further study the necessary mechanism, e.g. signaling and UE capability

The candidate TCI states were introduced to facilitate DL synchronization before cell switch command. The NW may activate candidate TCI states before the cell switch command using MAC CE, according to the agreement from RAN1#113:
 Agreement
For TCI state activation for candidate cell(s) before the cell switch command, 
· MAC CE is used and the details of MAC-CE for TCI state activation for LTM is up to RAN2
· Further study if PDCCH order for candidate cell(s) can be used

Obviously, once in the target cell, the UE will use the RRC configuration – including the TCI states – of the target cell. The candidate TCI state configurations can then (potentially) be used for DL synchronization towards other candidate cells, if the NW wants to perform subsequent LTM execution:
[bookmark: _Ref149286842][bookmark: _Toc149918786]Once in the target cell, the UE shall use the RRC configuration of the target cell – including the TCI states in the PDSCH-Config. 
In RAN1#114, the following was agreed:
Agreement
On top the confirmed working assumption, on the presence of beam indication within cell switch command, at least for scenario 2 following is supported:
· A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command.
· FFS UE behaviour for the beam indication field for the RACH-based handover scenario after cell switch command

During RAN1#114bis, there was a long discussion on what the TCI state index in the cell-switch command refers to: it could either refer to a) the TCI states in the serving cell configuration of the candidate, or b) the candidate TCI states in the LTM configuration. So far, RAN1 has not made any agreement on this. However, considering Observation 1, it would seem natural to refer to the TCI states in the serving cell configuration in the target.
If the TCI state index in the cell switch command indicates a candidate TCI state, RAN1 must also discuss how the candidate TCI state can be used: can it be used to receive PDCCH/PDSCH? What QCL types are applicable? These issues have been resolved for the serving cell TCI states.
One comment that was raised during RAN1#114bis is that the candidate TCI states are needed by the serving DU, to map a reported SSB index for a certain candidate, to a TCI state index for the candidate. First of all, this is not always true: it is still an open issue how the TCI state index is interpreted when the UE performs RACH after the cell switch command. If the UE uses the SSB identified during the RACH procedure, then the serving DU does not need the information. 


Second, the serving DU does not look into RRC signaling. The gNB-CU communicates with the UE over the Uu interface, and with the DUs over F1-AP. These are different interfaces, and the protocols are also different. To perform LTM, the gNB-CU would build RRC messages to send to the UE, and in parallel send signaling to the Dus. This is illustrated in Figure 1.

[bookmark: _Ref149918200]Figure 1: The relation between Uu and F1-AP signaling.
Irrespective what option we choose for how the UE interprets the TCI state index in the cell-switch command, there will be parallel signaling over Uu and F1-AP, with independent content. In other words, the S-DU will not use the LTM TCI states in the RRC configuration that is sent to the UE, it would use the TCI state list that is communicated over F1-AP. This means that the F1-AP signaling can contain TCI states, while the RRC signaling does not contain any LTM TCI states. The F1-AP signaling may reuse the RRC IEs, but the IEs would be sent separately. Finally, RAN1 should focus on what the UE needs, whereas it would be up to RAN3 to design F1-AP signaling to provide sufficient support. During the discussion in RAN1#114bis, there was consensus that the UE does not need the candidate TCI states.
This leads to the natural proposal:
[bookmark: _Ref142318059][bookmark: _Ref142309620][bookmark: _Toc149918788]The UE assumes the TCI state index in the beam indication refers to the configuration of the TCI states configured in the active BWP of the SpCell of the ServingCellConfiguration of the target RRC configuration.
2.1.2	Activation of SCell TCI states  
In RAN2#122, the following agreement was made:
Scell activation state is not in the LTM cell switch MAC CE, but only based on the RRC configuration.

Thus, LTM does support carrier aggregation, and an SCell can be activated directly after the execution of the LTM cell switch command.
Since Rel-17, one MAC CE can activate TCI states on several serving cells, by using the RRC parameters simultaneousU-TCI-UpdateList. This RRC parameter contains a list of serving cells, and a MAC CE that activates a TCI state on one serving cell in the list, will activate the TCI state with the same TCI state index on all the serving cells in that list. If the TCI state index in the cell switch command maps to a TCI state in the target serving cell configuration, the simultaneousU-TCI-UpdateList functionality can be used as is:
[bookmark: _Ref146878779][bookmark: _Toc149918789]After the RRC reconfiguration triggered by the cell-switch command, the UE activates TCI states using the simultaneousU-TCI-UpdateList parameters in the candidate cell configuration.
We note there is a dependence between Proposal 1 and Proposal 2, since the correspondence between TCI states in different serving cells are only applicable for serving cell TCI states.
2.1.3	Additional fields in the candidate TCI state  
There has been some discussion on what to include in the candidate TCI states. As was discussed in section 2.1.1, the candidate TCI states were introduced to facilitate early DL synchronization. There is no other motivation for the candidate TCI states. The UE would prepare to receive from the candidate cell using the DL reference signal(s) in the candidate TCI state. 
Before RAN1 has agreed on additional use of the candidate TCI states, no additional information should be added to the candidate TCI state.
[bookmark: _Toc149918790]No more fields are added to the candidate TCI state.
2.1.4	Beam and TA application time
In RAN1#113, the following was agreed:
Agreement
For the beam application time for Rel-18 LTM,
· Beam application time is supported, and starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s)
· FFS: reference SCS, i.e. serving cell and/or target cell
· At least the following components are further studied to define the beam application time
· Whether TCI state activation is received before/together with cell switch command
· Legacy values, i.e.  and BeamAppTime-r17
· RF retuning time when inter-frequency switch is performed, which is up to RAN4
· Whether the target cell is one of the current serving cells
Cell switching time, which is defined by RAN2 and RAN4, may or may not include the potential components of beam application time above. 
Send an LS to RAN2 and RAN4 to ask their feedback

In [3], RAN4 provides the following feedback:
RAN4 do not define beam application time. If the definition of beam application time is needed from RAN1’s perspective, RAN4 understands that it would be only specified by RAN1. Current cell switch delay defined in RAN4 can cover the TCI state application time, and there is no need to include additional beam application time component in the cell switch delay requirements. 

RAN4 thus states that the TCI state application time will be covered by the cell-switch delay requirements. There will be no explicit beam application time component in the cell-switch requirements: the beam application and the cell switch are parallel procedures. 
Based on the RAN4 LS, we propose:
[bookmark: _Toc149918787]RAN1 defines a beam application time.
During Rel-15, the application time for MAC CEs related to TCI states were defined by RAN1, and rules regarding requirements of time between DCI and PDSCH when TCI is included in DCI. The MAC CE rules defined by RAN1 were subsequently updated by RAN4. In Rel-17, there were also discussions on how to define the beam application time.
To handle these two cases, we propose to reuse the mechanism from Rel-17, where the beam application time is configured by the NW, based on UE capability:
[bookmark: _Ref142387721][bookmark: _Toc149918791]The beam application time for LTM is configured by the NW based on UE capability.
Since the cell switch command is carried by MAC CE, the beam indication cannot be as fast as in Rel-17. The MAC CE command latency would be a suitable lowest possible value:
[bookmark: _Toc149918792]The smallest value of the configurable beam application time for LTM that can be configured is .   
A related issue is when the UE should apply the TA of the target cell. This TA may either be provided explicitly in the LTM cell-switch MAC CE, or the UE may derive the new TA autonomously, i.e., using UE-based TA estimation [7]. In either case, there is a need to specify when the UE applies the new TA. Since the TA is very much related to the beam the UE uses for transmission, we propose
[bookmark: _Toc149918793]The TA is updated when the new beam is applied.
Hence, the new beam and the new TA are applied at the same time, and transmissions that use the new beam would also use the new TA.
2.1.5	Presence of the beam indication field in the cell switch command
In RAN1#114, the following agreement was made:
Agreement
On top the confirmed working assumption, on the presence of beam indication within cell switch command, at least for scenario 2 following is supported:
· A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command.
· FFS UE behaviour for the beam indication field for the RACH-based handover scenario after cell switch command

The beam indication field is always present, and the default behaviour is that the UE uses the indicated beam (TCI state). See also section 2.1.1 and 2.1.7 for related issues. 
There is an FFS in the agreement, which is related to the UE behaviour for the beam indication field for the RACH-based handover. RACH-based LTM (where a legacy RACH procedure is performed after the UE receives the LTM cell-switch command) would be used to determine the TA. We note that this would result in a significant interrupt and should be considered as a last resort solution.
The reason to deviate from the default behaviour is that the UE would have to determine a random access occasion to be able to perform the RACH procedure, and during this procedure, the UE would select a suitable SSB. There is thus an alternative to using the beam indication in the cell-switch command.
There are three reasons why the UE should always use the TCI state indicated in the beam switch command:
The indicated candidate TCI state could include a TRS, which is a better source for QCL Type A than an SSB.
The TCI state indicated in the cell-switch command corresponds to the best SSB from the target. In contrast, when the UE selects a random access occasion, the selected SSB only has to be good enough – there is no guarantee the UE chooses the best SSB.
It would be preferable to have the same solution for all cases.
During RAN1#114bis, there were concerns about using the indicated TCI state during the random access procedure, i.e., to transmit Msg1-Msg4. In legacy, the UE would use a beam adjusted using an SSB to transmit these messages, and it would be preferable to use that also in the LTM case.
In our view, it is not so important what beams the UE uses during the transmission of Msg1-Msg4: it is important which beam the UE uses after the completion of the random access procedure.
Based on this, we propose
[bookmark: _Toc149918794]The UE applies the TCI state index in the cell-switch command after the completion of a RACH procedure triggered by the cell-switch command. 
We are OK with any option for the TCI state selection during the RACH procedure, as long as the UE switches to the TCI state indicated in the beam switch command when the RACH procedure is complete: after all, the RACH procedure is performed so that the NW can provide the TA to the UE: there is no reason why the UE would ignore the indicated TCI state. 
2.1.6	Which channels follow the TCI state in the beam indication?
The Rel-17 TCI framework was designed so that most channels follow the indicated TCI state. However, it is also possible to deviate from this behaviour. This is controlled by RRC: PDCCH is configured to follow the indicated TCI state by a flag in the CORESET configuration, TCI states can be configured in the CSI-RS configuration, and for SRS, a flag in the SRS resource set determines if the indicated TCI should be used or not. 
For LTM, it is tempting to state that after the cell switch, the new RRC configuration applies. For most channels, this is fine: channels/signals that are configured to follow the indicated TCI follow the TCI state provided in the cell switch command (cf. Proposal 1), and channels/signals that are configured not to follow the indicated TCI state do not. Unfortunately, some channels/signals that are configured not to follow the indicated TCI state rely on a fallback to an SSB identified during a random access procedure, and this fallback will not work after an LTM execution. We do not see that we need to support that fallback for cases when the cell switch command includes a beam indication. Therefore, we propose
[bookmark: _Toc135041649][bookmark: _Toc149918795]After execution of an LTM cell switch that contains a TCI state index, for CORESETs associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided and followUnifiedTCI-state is not provided, the UE derives the QCL assumption from the TCI state in the LTM cell switch command until a new TCI state is activated for the CORESETs. 
Note that the proposal states that the UE derives the QCL assumption from the TCI state in the beam switching command: this implies that if the TCI state index in the cell switch command is a TRS, the UE may use the QCL assumption of the SSB that is associated with that TRS.
We note that a similar statement must be made related to the monitoring occasions for Type0/0A/2-PDCCH CSS sets:
[bookmark: _Toc135041650][bookmark: _Toc149918796]After execution of an LTM cell switch, the UE determines the monitoring occasions for Type 0A/1/2-PDCCH CSS from the TCI state in the LTM cell switch command until a new TCI state is activated for the CORESETs. 
2.2	LTM measurements and reporting
Most issues for the LTM reporting have been resolved. Here we discuss three smaller issues that need to be fixed.
2.2.1	Processing criteria for LTM reports
The UE indicates the number of supported simultaneous CSI calculations  with parameter simultaneousCSI-ReportsPerCC in a component carrier, and simultaneousCSI-ReportsAllCC across all component carriers. If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports. Different types of CSI measurement consume different number of CSI processing units (CPUs), and so far, the number of CPUs used for the intra-cell CSI measurements have been defined. For completeness, the CPUs for the LTM measurements should be specified as well. 
The CSI processing complexity depends on the type of measurement in the report: it is more complicated to perform a CQI measurement than a L1-RSRP measurement. Consequently, processing a L1-RSRP measurement report occupies 1 CPU, whereas processing a CQI measurement report occupies more than 1 CPU.
Since LTM measurements are L1-RSRP measurements, we make the natural proposal.
[bookmark: _Toc149918797]Processing of an LTM CSI report occupies 1 CPU.
2.2.2	Priority rules for LTM reports
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. If two CSI reports collide, the UE transmits only the CSI report with lower priority value. The calculation of the priority value of a CSI report is described in 38.214, clause 5.2.5.
With the introduction of the LTM report, there is a risk that 
· one LTM report will collide with a CSI report, or
· two LTM reports will collide.
Since the format of the UCI must be known when received at the gNB, there is a need to specify priority rules for the two collisions above.
Comparing an LTM report with a CSI report, the LTM report is more important, since it is used for handover decisions. The same paradigm is used for CSI reports, where L1-RSRP and L1-SINR are prioritized over other CSI reports. Hence, we propose
[bookmark: _Ref146607581][bookmark: _Toc149918798]An LTM report is prioritized over a CSI report.
It is more difficult to define which LTM report is more important – still there is a need to define a priority order, to ensure detection at the gNB. Here we propose to rely on the ltm-CSI-ReportConfigId, and since different LTM reports have different ltm-CSI-ReportConfigId, the prioritization will be unique:
[bookmark: _Ref146607573][bookmark: _Toc149918799]An LTM report with a lower ltm-CSI-ReportConfigId prioritized over an LTM report with a higher ltm-CSI-ReportConfigId.
With Proposal 11 and Proposal 12, the content of the UCI can be unambiguously determined. 
2.2.3	Define measurement on SpCell
In RAN1#114bis, the following was agreed
Agreement
· For the LTM L1 measurement report, 
· When a UE is configured is configured with SpCellInclusion, the SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI and frequency information [SSB frequency/ARFCN] of the candidate cell is equal to the PCI and frequency information [SSB frequency/ARFCN] of the current SpCell.

This was then captured in [5]: 
Excerpt from [5]:  
If a UE is configured with a [LTM-CSI-ReportConfig],
-	if the UE is configured with spCellInclusion, the UE shall report in a single reporting instance [noOfReportedRS-PerCell] different SSBRI for the current SpCell and each of the [noOfReportedCells] -1 candidate cells. Otherwise, the UE shall report in a single reporting instance [noOfReportedRS-PerCell] different SSBRI for each of the [noOfReportedCell] candidate cells. 
· where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated [ltm-CSI-SSB-ResourceList] in the corresponding [LTM-CSI-SSB-ResourceSet].
· if spCellInclusion is configured, SSB resources in [ltm-CSI-SSB-ResourceList] associated with the current SpCell are the entries where PCI [given by ltm-CandidatePCI] and frequency information [given by SSB frequency/ ARFCN-ValueNR] of the associated candidate cell (given in [ltm-CandidateIdList]) is equal to the PCI and frequency information [given by SSB frequency/ ARFCN-ValueNR] of the current SpCell.

During RAN1#114bis, there was a debate on the exact RRC parameters that would define the SpCell. We propose to clarify this:
[bookmark: _Toc149918800]The SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI of the candidate cell, provided by ltm-CandidatePCI, is equal to the PCI of the SpCell, and the frequency information of the candidate cell, provided by ssbFrequency in LTM-SSB-Config, is equal to the SSB frequency of the SpCell.
2.3	RRC parameters
As a starting point, we will use the structure in the running CR for 38.331 [2]. This will enable us to focus on content of the signaling, rather than the ASN.1 structure. It is vital to provide enough information, while still leaving the RRC design to RAN2.
The current state of the RAN1 discussion is captured in [6]. Some of the parameters are marked as unstable, whereas some RRC parameters are missing. In this section, we will provide motivations for the various choices of parameters. In summary, we make the following proposals:
[bookmark: _Toc149918801]Mark the rows of the parameters in Table 1 as stable.
[bookmark: _Toc149918802]Capture the contents of Table 2 – Table 6  in the RRC parameter list.
2.3.1	The reporting configuration
RAN1 has agreed that the LTM measurements are reported as UCI. UCI can be reported periodic PUCCH, semi-persistent PUCCH or PUSCH or aperiodic PUSCH – all the possibilities that are available for CSI reporting are available also for the LTM reporting. There are three rows in [6] that are related to reporting that are still marked as unstable. Those are listed in Table 1.  
[bookmark: _Ref142377640]Table 1: Unstable RRC parameters for the LTM-CSI-ReportConfig. 
	RAN2 parent ID
	Parameter name in the spec
	Description

	reportConfigType

	semiPersistentOnPUSCH
	Describes the properties of semipersistent on PUSCH LTM report

	reportConfigType

	aperiodic
	Describes the properties of aperiodic LTM report

	semiPersistentOnPUSCH,
aperiodic

	reportSlotOffsetList-r18,  reportSlotOffsetListDCI-0-2-r18, reportSlotOffsetListDCI-0-1-r18             
	Timing offset Y for semi persistent reporting using PUSCH and for aperiodic reporting

	semiPersistentOnPUSCH
	reportSlotConfig-r18
	Report periodicity for semi-persistent reporting over PUSCH


In [6], the IE LTM-CSI-SSB-ResourceSet contains the field LTM-csi-SSB-ResourceSetId. This is also captured in the running CR [2].
However, the field LTM-csi-SSB-ResourceSetId is unnecessary, since the LTM-CSI-SSB-ResourceSet is included directly in the parent IE LTM-CSI-ResourceConfig, both according to [6] and [2]. Therefore, we propose 
[bookmark: _Toc149918803]Remove the field LTM-csi-SSB-ResourceSetId from the RRC parameter list.
2.3.2	The TRS configuration
As previously remarked, RAN1 agreed to support TRS in the candidate TCI state. To follow the paradigm of how the candidate TCI states are defined, the TRS must also be provided outside the LTM candidate configuration, i.e., outside ltm-CandidateConfig-r18.
In the serving cell configuration, a TRS is an NZP-CSI-RS-ResourceSet that includes two or four NZP-CSI-RS-Resources, where trs-Info is configured. Also, 38.214 provides some restrictions of the configuration properties of the CSI-RS resources in a TRS. 
During Rel-16, a more compact TRS configuration was introduced, the TRS-ResourceSet IE. This configuration takes all the TRS restrictions into account, while allowing only configuration of the parameters that can be configured. This IE is depicted in Figure 2.
TRS-ResourceSet-r17 ::=                SEQUENCE {
    powerControlOffsetSS-r17               ENUMERATED {db-3, db0, db3, db6},
    scramblingID-Info-r17                  CHOICE {
        scramblingIDforCommon-r17              ScramblingId,
        scramblingIDperResourceListWith2-r17   SEQUENCE (SIZE (2)) OF ScramblingId,
        scramblingIDperResourceListWith4-r17   SEQUENCE (SIZE (4)) OF ScramblingId,
    ...
    },
    firstOFDMSymbolInTimeDomain-r17          INTEGER (0..9),
    startingRB-r17                           INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    nrofRBs-r17                              INTEGER (24..maxNrofPhysicalResourceBlocksPlus1),
    ssb-Index-r17                            SSB-Index,
    periodicityAndOffset-r17                 CHOICE {
        slots10                                  INTEGER (0..9),
        slots20                                  INTEGER (0..19),
        slots40                                  INTEGER (0..39),
        slots80                                  INTEGER (0..79)
    },
    frequencyDomainAllocation-r17            BIT STRING (SIZE (4)),
    indBitID-r17                             INTEGER (0..5),
    nrofResources-r17                        ENUMERATED {n2, n4}
}
[bookmark: _Ref149233881]Figure 2: The RRC IE TRS-ResourceSet.
Roughly, the TRS-ResourceSet is around 10 bytes, whereas the legacy RRC signaling of a 4 symbol TRS would use around 50 bytes.
To reduce RRC overhead, we propose to use a modified version of this IE also for LTM. The proposed fields are listed in Table 2.
[bookmark: _Ref146548595]Table 2: RRC parameters for candidate TRS
	LTM-trs-ResourceSetToAddModList, 
	List of LTM-trs-ResourceSets to add/mod 

	LTM-trs-ResourceSetToRemoveList
	List of LTM-trs-ResourceSetIds to remove

	LTM-TRS-ResourceSet
	Contains the fields of an LTM-TRS-ResourceSet. The value range and description are similar to those of a TRS-ResourceSet:
· LTM-TRS-ResourceSetId 
· scramblingID-Info-r18 – the number of scrambling IDs will determine if this is a 2-symbol or 4-symbol TRS  
· firstOFDMSymbolInTimeDomain-r18 
· startingRB-r18
· nrofRBs-r18
· ssb-Index-r18
· periodicity-r18 – periodicity in ms
· slotOffset-r18 – slot offset 
· frequencyDomainAllocation-r18

	FrequencyInfo-CSI-RS
	Contains the frequency info needed to generate any of the candidate-CSI-RS resources for this candidate. Contains fields
absoluteFrequencyPointA – defined as in FrequencyInfoDL
subCarrierSpacing – defined as in BWP
cyclicPrefix – defined as in BWP



2.3.3	The candidate UL TCI state configuration
There is only a placeholder for the candidate UL TCI states in the running CR. The fields of the UL TCI state are provided in Table 3.
[bookmark: _Ref146546208]Table 3: RRC parameters for candidate UL TCI states.
	LTM-Candidate-TCI-UL-State-r18
	UL TCI states for a certain LTM candidate. Fields:
LTM-Candidate-TCI-UL-StatesId-r18
Choice of reference signal: SSB index or LTM-TRS-ResourceSetId 


2.3.4	The candidate QCL info
In RAN1#113, the following was agreed:
Agreement
Each TCI state included up to 2 qcl-types and each qcl-type source RS in a QCL-Info of the TCI state is provided at least based on the RS configuration for LTM
· FFS: other RS index outside measurement RS configuration for LTM
· FFS: Additional contents of TCI states for LTM

In RAN1#114, RAN1 has also agreed 
   Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 
· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command
· Whether the TRS can be used for the candidate cell(s) before/during cell switch command is up to UE capability

We note that the legacy QCL-Info contains the following
QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               
    bwp-Id                              BWP-Id                                                      
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}
For a candidate cell, the fields cell and bwp-Id are not applicable, since the configuration of the candidate QCL info should be self-contained, whereas the fields cell and bwp-Id refer to the CellGroupConfig. We thus realize there are two choices:
State in the field description of QCL-Info that if QCL-Info is provided in a candidate TCI state, the UE ignores the fields cell and bwp-Id.
Define a new RRC IE.
In our understanding, it would be cleaner to define a new RRC IE, rather than updating the field description: with a new IE, the structure is provided as part of the signaling itself. The contents of such an IE are described in Table 4.
[bookmark: _Ref142387058]Table 4: RRC parameters for CandidateQCL-Info
	Parameter name in the spec
	Description

	LTM-QCL-info-r18
	Describes the QCL relationship. Contains fields
· Choice of reference signal: SSB index or LTM-TRS-ResourceSetId 
· qcl-Type (typeA, typeB, typeC, typeD)


Since the candidate TCI state is used only to prepare for DL reception and UL transmission, the meaning of the QCL type is somewhat blurred. There is clearly a possibility to streamline the signaling, by just including one reference signal, which the UE would use for DL synchronization (typeC) and beam adjustment (typeD). 
2.3.5	Beam application time
Referring to Proposal 4, the following parameter is also needed:
[bookmark: _Ref142646558]Table 5: Beam application time
	Parameter name in the spec
	Description

	ltm-BeamApplicationTime
	Describes beam application time in ms. Preferably, this is configured as part of the LTM-Candidate



2.3.6	Length of lists
The RRC configuration includes several lists. The lengths of these lists are in many cases undetermined, and only placeholders are captured in section 6.4 of the running CR [2]. In Table 6, we provide a proposal.
[bookmark: _Ref146549429]Table 6: Lengths of lists
	Parameter name in the spec
	Proposed value
	Motivation

	maxNrofCandidateTCI-States                   
	128
	As for the serving cell TCI states

	maxNrofCandidateTCI-UL-States                      
	64
	As for the serving cell UL TCI states

	maxNrofLTM-CSI-ReportConfigurations-r18
	8
	To allow flexibility in reporting. The most common case will be to use one LTM CSI report configuration.

	maxNrofLTM-CSI-ResourceConfigurations-r18  
	8
	To allow flexibility in reporting. The most common case will be to use one LTM CSI resource configuration.

	maxNrofLTM-CSI-SSB-ResourcesPerSet-r18
	8*64=512
	One for each SSB in each candidate cell



3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Once in the target cell, the UE shall use the RRC configuration of the target cell – including the TCI states in the PDSCH-Config.
Observation 2	RAN1 defines a beam application time.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE assumes the TCI state index in the beam indication refers to the configuration of the TCI states configured in the active BWP of the SpCell of the ServingCellConfiguration of the target RRC configuration.
Proposal 2	After the RRC reconfiguration triggered by the cell-switch command, the UE activates TCI states using the simultaneousU-TCI-UpdateList parameters in the candidate cell configuration.
Proposal 3	No more fields are added to the candidate TCI state.
Proposal 4	The beam application time for LTM is configured by the NW based on UE capability.
Proposal 5	The smallest value of the configurable beam application time for LTM that can be configured is .
Proposal 6	The TA is updated when the new beam is applied.
Proposal 7	The UE applies the TCI state index in the cell-switch command after the completion of a RACH procedure triggered by the cell-switch command.
Proposal 8	After execution of an LTM cell switch that contains a TCI state index, for CORESETs associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided and followUnifiedTCI-state is not provided, the UE derives the QCL assumption from the TCI state in the LTM cell switch command until a new TCI state is activated for the CORESETs.
Proposal 9	After execution of an LTM cell switch, the UE determines the monitoring occasions for Type 0A/1/2-PDCCH CSS from the TCI state in the LTM cell switch command until a new TCI state is activated for the CORESETs.
Proposal 10	Processing of an LTM CSI report occupies 1 CPU.
Proposal 11	An LTM report is prioritized over a CSI report.
Proposal 12	An LTM report with a lower ltm-CSI-ReportConfigId prioritized over an LTM report with a higher ltm-CSI-ReportConfigId.
Proposal 13	The SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI of the candidate cell, provided by ltm-CandidatePCI, is equal to the PCI of the SpCell, and the frequency information of the candidate cell, provided by ssbFrequency in LTM-SSB-Config, is equal to the SSB frequency of the SpCell.
Proposal 14	Mark the rows of the parameters in Table 1 as stable.
Proposal 15	Capture the contents of Table 2 – Table 6  in the RRC parameter list.
Proposal 16	Remove the field LTM-csi-SSB-ResourceSetId from the RRC parameter list.
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