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Introduction
 In this contribution, we continue to discuss on the remaining issues on RRC aspects for LTM.
Discussion
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Generation of the complete LTM candidate configuration
Even RAN2 agreed to support UE to generate the complete candidate configuration, with the motivation is reduce the latency of LTM execution, i.e., UE can directly apply the generated complete candidate configuration, instead to firstly fall back to the reference configuration and then to apply the candidate configuration. But to be noticed that it is still not allowed to apply the candidate configuration before the LTM cell switch, i.e., establish multiple MAC/RLC/PDCP entities for multiple candidate cells based on the candidate configuration before the LTM cell switch. Firstly, there is no clear benefit to do this, since different like DAPS, these entities will not be used before LTM cell switch. And also this will definitely impose strict requirement to UE. 
Observation 1: No benefit is observed to establish the MAC/RLC/PDCP entities for multiple candidates based on the candidate configuration before the LTM cell switch.
And generation of the complete candidate configuration is a new function. Since this indeed can be realized by UE based on UE implementation, and also considering the limited time budget, we think maybe there is no necessary to specify the detailed procedure on generation of the complete configuration, just leave it as implementation.
Proposal 1: The procedure on generation of the complete candidate configuration is left to UE implementation.
In LTE [1], so as to reduce the signaling overhead, the common SCell is introduced, e.g. on top of the common SCell’s configuration (we call it template configuration), if the configuration is provided in each SCell’s configuration, then the configuration in SCell’s configuration is used, otherwise, the configuration in the common SCell’s configuration is used.
	[bookmark: _Toc20486843][bookmark: _Toc29342135][bookmark: _Toc29343274][bookmark: _Toc36566525][bookmark: _Toc36809939][bookmark: _Toc36846303][bookmark: _Toc36938956][bookmark: _Toc37081936][bookmark: _Toc46480563][bookmark: _Toc46481797][bookmark: _Toc46483031][bookmark: _Toc115702126]5.3.10.3e	SCell group addition/ modification
The UE shall:
1>	for each sCellGroupIndex value included in the sCellGroupToAddModList that is part of the current UE configuration (SCell group modification):
2>	for each sCellIndex value included in the sCellToReleaseList that is part of the SCell group indicated by sCellGroupIndex (SCell deletion from SCell group):
3>	consider the sCellConfigCommon of the SCell group to be not applicable for the SCell;
3>	consider the SCell not to be part of the SCell group indicated by sCellGroupIndex
2>	for each sCellIndex value included in the sCellToAddModList that is not part of the SCell group indicated by sCellGroupIndex (SCell addition to SCell group):
3>	consider the SCell to be part of the SCell group indicated by sCellGroupIndex;
3>	apply the SCell configuration for parameters not already configured as part of the current SCell configuration in accordance with the sCellConfigCommon for the SCell group;
2>	if sCellConfigCommon is included (modify the SCell group configuration):
3> for each SCell that is part of the current SCell group indicated by sCellGroupIndex:
     4> apply the SCell configuration for parameters not already configured as part of the current SCell configuration in accordance with the sCellConfigCommon for the SCell group;
1>	for each sCellGroupIndex value included in the sCellGroupToAddModList that is not part of the current UE configuration (SCell group addition):
2>	for each sCellIndex value included in the sCellToAddModList (SCell addition to the group):
3>	consider the SCell to be part of the SCell group indicated by sCellGroupIndex
3> apply the SCell configuration for parameters not already configured as part of the current SCell configuration in accordance with the sCellConfigCommon for the SCell group;



Observation 2: In LTE common SCell, regardless of the need code, if the configuration is only provided in the template configuration, then the configuration within the template configuration will be applied. Otherwise if the configuration is provided in the SCell’s configuration, the configuration in the SCell’s configuration will be applied. 
In addition, the general delta signaling we used today is based on the need code and the structure toAddModList/toReleaseList. The need code impose requirements on UE, i.e., for need M, UE need to maintain the configuration and continue to use the configuration if it is not provided, for need R, UE need to release the configuration if it is absent in the newly applied RRCReconfiguration message. 
In general, we think either the LTE common SCell principle or the need code/toAddModList/toReleaseList can be work. However, if need code rule is used, that means NW should always ensure the field with need R/N/S should always be provided in the LTM candidate configuration. So from this perspective, the LTE common SCell like rule may be more signaling efficient. 
Proposal 2: RAN2 to decide which rule is used to generate the complete LTM candidate configuration using the LTM candidate configuration on top of the reference configuration, based on the following alternatives:
· LTE common SCell like principle;
· Need code/toAddModList/toReleaseList structure like principle.
On configuration of cell switch without L2 reset
For inter-DU cell switch, since the L2 node is distributed in different NW node, it is nature that the L2 reset should be performed. For intra-DU case, it is already a common understanding to support the partial MAC reset. 
	RAN2 to have the mindset to have a common design for partial MAC reset for different cell change cases in intra-DU scenario (as far as reasonable)



As for other L2 behavior for RLC and PDCP, there is already an assumption in RAN2#119e, as the following. 
	R2 assumes that L2 is continued whenever possible (e.g. intra-DU), without Reset, with the target to avoid data loss, and the additional delay of data recovery.



Considering the intention of LTM, since the RLC entity and PDCP entity location are not changed for intra-DU, NW can keep the status of each RLC/PDCP entity is continued before and after cell switch. So there is no need to perform the RLC reset or PDCP data recovery for UE. Thus, it is proposed that
Proposal 3: For intra-DU cell switch, UE only need to perform partial MAC reset.
But for inter-DU case, due to new MAC/RLC entity is establishment in the target DU, the target DU couldn’t continue the status of RLC/MAC in the source DU, so UE should perform RLC/MAC reset to align with the new DU. Considering RLC reestablishment will performed, in order to avoid data loss, for AM DRB, PDCP data recovery should be performed.
Proposal 4: For the inter-DU cell switch, the UE shall perform full L2 reset, including
· MAC reset
· RLC re-establishment for each RB
· PDCP data recovery for the AM DRB associated with the RLC bearer configured within this MAC entity
RAN2 agreed that “To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells.) ” in last meeting. And several solutions were discussed via the offline email discussion [2]. 
	For example, the UE is configured with the following:
Set 1: cell A, cell B, cell C;
Set 2: cell D, cell E
If the UE is in cell A and receives an LTM cell switch command indicating cell B or cell C, the UE does not perform full L2 reset. The actions the UE actually performs in this case are still FFS and, in our understanding, that is what we call partial L2 reset. If the UE is in cell A and receives an LTM cell switch command indicating cell D or cell E the UE performs the full L2 reset. Notice that the sets are not necessarily related to DU(s) and/or CU(s), i.e., that information is still transparent to the UEs, as we always do in RAN2 (and in 3GPP specifications).
There may be different options for indicate these sets to the UE:
· a) LTM configuration ID(s)
· b) Cell ID(s)
· c) PCI(s) + SSB frequencies
Another way would be to indicate a set ID for each LTM configuration.


The common understanding of the offline discussion is to divide the candidate cells into several sets, and for cell switch within one set, there is no need to perform the full L2 reset, while for cell switch across the sets, full L2 reset is required. But on how to indicate these sets, there is no consensus. Since only logic ID is used, that is upon UE apply the candidate configurations, the cell ID or the PCI/frequency information is transparent to UE. So option b) and option c) can be precluded. As for option a), although it can work, but complicated signaling structure and signaling overhead will be caused correspondingly. Thus, it is suggested that the option d), i.e., indicate a set ID for each LTM candidate cells configuration. And further, based on above proposal, candidate cells within the DU is not required to perform the fully L2 reset upon LTM cell switch, that is the scope of the set is a DU, and there may be multiple sets which depends on how many candidate DUs configured. 
Proposal 5: NW indicate a set ID for each LTM candidate cell configuration, i.e., UE shall not perform full L2 reset when the target LTM candidate configuration indicated by LTM command has the same set ID with the serving configuration, otherwise, full L2 reset is needed. 
On L1 measurement and other configurations used before cell switch
On L1 measurement report for LTM 
In RAN2#121bise [3], on the L1 measurement RS configuration for LTM candidate cells, the following agreements were made.
	Initial agreements, from RAN2 point of view (may be dep on RAN1 progress). 
· 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.


[bookmark: OLE_LINK263][bookmark: OLE_LINK262]As for the L1 measurement reporting configuration, even it is assumed in RAN2#121bise, the L1 reporting configuration should be placed inside the ServingCellConfig of current serving cell(s). In general, we agree this can work for the one-shot LTM. 
Proposal 6: For non-subsequent LTM, RAN2 to confirm that the L1 reporting configuration should be placed inside the ServingCellConfig of current serving cell(s).
But when it comes for subsequent LTM, this may not work. In legacy, the L1 measurement RS and the corresponding reporting configurations, e.g., reporting quantities, reporting resources, report type (AP or SP), are one-to-one mapped via the CSI-ReportConfig. That is, for subsequent LTM, the reporting resources need to be dynamically changed after each LTM cell switch, i.e., before LTM cell switch, UE report the L1 measurement results in the PUXXH resources of the current serving cell, while UE should report the L1 measurement results in the PUXXH resources of the target cell after cell switch. 


Observation 3: For subsequent LTM, the L1 measurement report resources should be dynamically changed along with the cell switch. 
Besides, since we already agreed that the RRC Reconfiguration should be avoided for subsequent LTM, so that means all reporting configurations should be pre-configured for each LTM candidates. Based on this, it is proposed that for subsequent LTM, the L1 measurement reporting configurations for LTM should be configured within each candidate and serving cell configuration, by linking the measurement resources configurations configured separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells. 


[bookmark: OLE_LINK28][bookmark: OLE_LINK27]Proposal 7: For subsequent LTM, the L1 measurement reporting configuration should be placed inside the ServingCellConfig of both the current serving cell(s) and the candidate cells by referring to the L1 measurement RS configurations for LTM.
On L1 related configuration for LTM
RAN1 already agreed that the TCI state will be indicated in the LTM cell switch command [4]. But this may lead to the issue that how UE can decide the beam to be used based on the TCI state indicated, especially considering that only the SSB based measurement is supported. 
The following is extracted from TS38.214 [5], it can be seen that for PDXXH in separate mode, and the PXXXH in joint mode, only the TRS or CSI-RS for BM can be configured as the direct QCLed-RS. 
	5.1.5	Antenna ports quasi co-location
……………………Skip unrelated part……………………
For the DM-RS of PDCCH, if the UE is configured with dl-OrJoint-TCIStateList, the UE shall expect that an indicated DLorJointTCIState indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
[bookmark: OLE_LINK1]-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
For the DM-RS of PDSCH, if the UE is configured with dl-OrJoint-TCIStateList, the UE shall expect that an indicated TCI-State indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
……………………Skip unrelated part……………………
6.1	UE procedure for transmitting the physical uplink shared channel
……………………Skip unrelated part……………………
When the UE is configured dl-OrJoint-TCIStateList or TCI-UL-State, the UE shall perform PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant or a dynamic grant according to the spatial relation, if applicable, with a reference to the RS for determining UL Tx spatial filter. The RS is determined based on an RS configured with qcl-Type set to 'typeD' of the indicated TCI-State or an RS in the indicated TCI-UL-State. The reference RS in the indicated TCI-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info. The reference RS in the indicated TCI-UL-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, an SRS resource in an SRS resource set with the higher layer parameter usage set to 'beamManagement', or SS/PBCH block associated with the same or different PCI from the PCI of the serving cell.
……………………Skip unrelated part……………………




Figure x: QCL chain for R17 unified TCI framework

Observation 4: According to current RAN1 spec, for PDXXH in separate mode, and the PXXXH in joint mode, SSB can only be used as indirect QCLed-RS (SSB->TRS/CSI-RS for beam->PXXXH). 
Moreover, it is already agreed that only SSB is supported for L1 measurement for R18 LTM. That is, if UE/NW has no awareness of the QCL-chain between the measured SSB and the TRS/CSI-RS for BM included in the TCI state for PXXXH, UE/NW cannot decide which TCI state to be activated in the TCI activation command or indicated in the LTM command. 
Observation 5: If UE and NW have no awareness on the QCL-chain between the measured SSB and the TRS/CSI-RS for beam included in the TCI state, NW cannot decide which TCI state to be activated or indicated, and UE cannot decide the activated/indicated beam.
Proposal 8: The association on the QCL-chain between the SSB and the TRS/CSI-RS for BM indicated in the TCI state should also be pre-configured to UE, i.e., via the current CSI-RS configuration or the new structure to include the mapping.
Others
On support of subsequent LTM 
As RAN2 agreed, the subsequent LTM is an enhancement, it is not mandatory to be supported for all UEs supporting R18 LTM. That means, whether to support subsequent LTM is a separate UE capability. Moreover, different like legacy handover, the configuration of the candidate cells for subsequent LTM should be maintained by UE even after the cell switch is executed.  Thus to distinguish the normal LTM (one-shot) from the subsequent LTM, NW should control the configuration of subsequent LTM, i.e., by providing indication on whether the subsequent LTM is enabled, so that UE can decide whether need to perform subsequent LTM. One may argue that UE can decide it autonomously, but in general, such autonomous should be best avoided. 
Proposal 9: Whether the configuration of candidate cell should be used for subsequent LTM is controlled by NW.
Another issue for subsequent LTM is on the handling of current serving cell. A possible scenario for subsequent LTM is that UE moves from cell #0 (current serving cell) to candidate cell #1, and further wants to go back to cell #0. In this situation, if the cell #0 (current serving cell) is not configured by NW as the candidate cell in the pre-configured candidate cell configurations, UE cannot switch back to the cell #0.  To support this scenario in LTM, the current serving cell should also be configured as a candidate cell.
Proposal 10:  NW configures the current serving cell as one of the candidate configurations if the NW wants to use it for sequential LTM.
On signaling of LTM configuration
In RAN2#121, it was agreed to use Model 1 (RRC Reconfiguration message) for the LTM candidate configuration. Thus for MN configured LTM, it is proposed that:
Proposal 11: For MCG configured LTM, the signaling of the LTM configuration to UE is via SRB1, and upon LTM execution, the MCG RRC Reconfiguration Complete message is provided to NW via SRB1 too. 
Also RAN2 agreed that the SCG initiated LTM without MN involvement can also be supported. Similar like intra-SN CPC, it is straightforward that the signaling of the LTM configuration for SCG can be through MN via SRB1, or via SRB3 if configured. 
Proposal 12: For SCG configured LTM, the signaling of LTM configuration can be provided to UE through MN via SRB1 or SRB3 if configured.
After receiving the LTM configuration, UE should firstly response the corresponding SCG RRC Reconfiguration Complete message to NW to indicate the LTM configuration has been received successfully. And when the LTM cell switch is triggered, UE also need to reply the SCG RRC Reconfiguration Complete message for the corresponding target cell to the NW, and this may depend on whether the SRB1 or SRB3 is used for providing the LTM configuration
· Once the LTM configuration for SCG is provided to UE via SRB1, the 	SCG RRC Reconfiguration Complete message for the selected target PSCell is provided to NW in the ULInformationTransferMRDC message, and then MN forward the corresponding SCG RRC Reconfiguration Complete message to SN;
· Once the LTM configuration for SCG is provided to UE via SRB3, the SCG RRC Reconfiguration Complete message for the selected target PSCell is provided to SN directly via SRB3.
Proposal 13: Upon LTM execution for SCG configured LTM, the signaling for the SCG RRC Reconfiguration Complete message should be:
· In case LTM configuration for SCG is provided to UE via SRB1, the 	SCG RRC Reconfiguration Complete message for the selected target PSCell is provided to NW in the ULInformationTransferMRDC message, and then MN forward the corresponding SCG RRC Reconfiguration Complete message to SN;
· In case the LTM configuration for SCG is provided to UE via SRB3, the SCG RRC Reconfiguration Complete message for the selected target PSCell is provided to SN directly via SRB3.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our main contributions are summarized as follows:
Generation of the complete LTM candidate configuration
Observation 1: No benefit is observed to establish the MAC/RLC/PDCP entities for multiple candidates based on the candidate configuration before the LTM cell switch.
Observation 2: In LTE common SCell, regardless of the need code, if the configuration is only provided in the template configuration, then the configuration within the template configuration will be applied. Otherwise if the configuration is provided in the SCell’s configuration, the configuration in the SCell’s configuration will be applied. 
Proposal 1: The procedure on generation of the complete candidate configuration is left to UE implementation.
Proposal 2: RAN2 to decide which rule is used to generate the complete LTM candidate configuration using the LTM candidate configuration on top of the reference configuration, based on the following alternatives:
· LTE common SCell like principle;
· Need code/toAddModList/toReleaseList structure like principle.
On configuration of cell switch without L2 reset
Proposal 3: For intra-DU cell switch, UE only need to perform partial MAC reset.
Proposal 4: For the inter-DU cell switch, the UE shall perform full L2 reset, including
· MAC reset
· RLC re-establishment for each RB
· PDCP data recovery for the AM DRB associated with the RLC bearer configured within this MAC entity
Proposal 5: NW indicate a set ID for each LTM candidate cell configuration, i.e., UE shall not perform full L2 reset when the target LTM candidate configuration indicated by LTM command has the same set ID with the serving configuration, otherwise, full L2 reset is needed. 
On L1 measurement and other configurations used before cell switch
On L1 measurement report for LTM
Observation 3: For subsequent LTM, the L1 measurement report resources should be dynamically changed along with the cell switch. 
Proposal 6: For non-subsequent LTM, RAN2 to confirm that the L1 reporting configuration should be placed inside the ServingCellConfig of current serving cell(s).
Proposal 7: For subsequent LTM, the L1 measurement reporting configuration should be placed inside the ServingCellConfig of both the current serving cell(s) and the candidate cells by referring to the L1 measurement RS configurations for LTM.
On L1 related configuration for LTM
Observation 4: According to current RAN1 spec, for PDXXH in separate mode, and the PXXXH in joint mode, SSB can only be used as indirect QCLed-RS (SSB->TRS/CSI-RS for beam->PXXXH). 
[bookmark: _GoBack]Observation 5: If UE and NW have no awareness on the QCL-chain between the measured SSB and the TRS/CSI-RS for beam included in the TCI state, NW cannot decide which TCI state to be activated or indicated, and UE cannot decide the activated/indicated beam.
Proposal 8: The association on the QCL-chain between the SSB and the TRS/CSI-RS for BM indicated in the TCI state should also be pre-configured to UE, i.e., via the current CSI-RS configuration or the new structure to include the mapping.
Others
On support of subsequent LTM
Proposal 9: Whether the configuration of candidate cell should be used for subsequent LTM is controlled by NW.
Proposal 10:  NW configures the current serving cell as one of the candidate configurations if the NW wants to use it for sequential LTM.
On signaling of LTM configuration
Proposal 11: For MCG configured LTM, the signaling of the LTM configuration to UE is via SRB1, and upon LTM execution, the MCG RRC Reconfiguration Complete message is provided to NW via SRB1 too. 
Proposal 12: For SCG configured LTM, the signaling of LTM configuration can be provided to UE through MN via SRB1 or SRB3 if configured.
Proposal 13: Upon LTM execution for SCG configured LTM, the signaling for the SCG RRC Reconfiguration Complete message should be:
· In case LTM configuration for SCG is provided to UE via SRB1, the 	SCG RRC Reconfiguration Complete message for the selected target PSCell is provided to NW in the ULInformationTransferMRDC message, and then MN forward the corresponding SCG RRC Reconfiguration Complete message to SN;
· In case the LTM configuration for SCG is provided to UE via SRB3, the SCG RRC Reconfiguration Complete message for the selected target PSCell is provided to SN directly via SRB3. 
Reference
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