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Introduction 
Good progress has been made in RAN2-120 related to the RRC aspects of LTM. Based on the progress, RAN2 agreed to discuss further in RAN2-121 on the open items. In this paper, we propose some directions and designs to progress further on the below open items.
	Agreements in RAN2-120
P1	RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.
P3	The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration
P5	The MeasConfig IE can be optionally supported in an LTM candidate configuration.
P8	The OtherConfig IE is not required to be part of the LTM candidate cell configuration.
P9	The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.
P10	The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.
Chair: We Attempt to decide further at next meeting. 


On Delta Configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 




Measurement Configuration
There as a discussion in RAN2-119e about the LTM specific measurement configuration.
	From RAN2-119e
Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)





As can be seen above, RAN2 agreed to leave to RAN1 on the measurement related aspects (configuration and reporting) and RAN2 would handle the necessary signaling and other aspects as needed.
We would like to point out that RAN2 still needs to configure signalling to allow for the UE to be provided with the necessary L1 target ref signals, the means of reporting, the associated trigger thresholds etc. Even when the L3 measurement is in the CU, we cannot expect that the CU would need to know/manage the LTM (DU) specific measurement config, as this is managed by the individual DU and CU can just configure the UE based on the information provided by the individual DU.
Observation 1: The LTM measurement configuration ( L1 target ref signals, the means of reporting, the associated trigger thresholds etc) are DU specific, and DU decides these, and provides to the CU to be given to the UE.
Observation 2: The direction of CU managing the LTM measurement configuration for all the DUs for LTM would be in-efficient and creates unnecessary latency. 
Observation 3: Since the LTM meas config is specific to DU (and its potential neighbors), it is better to provide the UE with this info as part of that DU – as a serving cell config along with the potential NCell Ref Signals, instead of considering the NCell ref signals as specific to the NCells.
Observation 4: The UE would apply the LTM meas config (including the NCell Ref Sig config) whenever the UE does an LTM switch to this cell (DU).
Proposal 1:  The LTM measurement config (including the information that is necessary for the UE to measure the NCell Ref Sig) is provided as part of the serving cell (DU) config. 
In reference to the P5 agreement from RAN2-120, we would like to view that the neighbor LTM cell and the associated configuration of that cell, can include the measurement configuration that the UE applies when that neighbor cell becomes the serving cell.
Proposal 2: After the LTM switch, the UE applies the LTM meas config of the target serving cell. This includes the application of the RAN1 agreed LTM measurement aspects (for eg., the associated NCell meas config including the ref sig, the associated meas event triggers, reporting resources etc.). 
We present below a sample ASN.1 way of how this can designed.

	RRCReconfiguration-v1800-IEs ::= SEQUENCE {
   ltmMobilityConfig                  LTM-MobilityConfig-v18xy OPTIONAL     -- Need M
}


LTM-MobilityConfig-v18xy ::= SEQUENCE {
   LTM-MobilityCanididatesToRemoveList-r18 LTMCandidatesToRemoveList-r18 OPTIONAL,     -- Need N
   LTM-MobilityCanididatesToAddModList-r18 LTmCandidatesToAddModList-r18 OPTIONAL,     -- Need N
}



LTMCandidatesToAddModList-r18 ::= SEQUENCE {
   LTMCandidateConfigList  SEQUENCE (SIZE(1..maxL2Candidates)) OF   LTMCandidateConfig-r18 OPTIONAL,     -- Need M
}

LTMCandidateConfig-r18 ::= SEQUENCE {
  candidateConfigID-r18             INTEGER (1..maxLTMCandidates) OPTIONAL,
  candidateLTMConfig-r18          OCTET STRING (CONTAINING RRCReconfiguration-IEs) OPTIONAL,
  ...
}
candidateLTMConfig
Indicates the LTM configuration of the candidate cell. This field does not include configuration from the IEs otherConfig, mrdc-SecondaryCellGroupConfig. Only LTM-MeasConfig is provided as part of this in MeasConfig IE.
MeasConfig ::= SEQUENCE {
   measObjectToRemoveList         MeasObjectToRemoveList OPTIONAL,     -- Need N
   measObjectToAddModList         MeasObjectToAddModList OPTIONAL,     -- Need N
   reportConfigToRemoveList       ReportConfigToRemoveList OPTIONAL,     -- Need N
   reportConfigToAddModList       ReportConfigToAddModList OPTIONAL,     -- Need N
   measIdToRemoveList             MeasIdToRemoveList OPTIONAL,     -- Need N
   measIdToAddModList             MeasIdToAddModList OPTIONAL,     -- Need N
   s-MeasureConfig CHOICE {
          ssb-RSRP RSRP-Range,
          csi-RSRP RSRP-Range
     } OPTIONAL,     -- Need M
   quantityConfig                 QuantityConfig OPTIONAL,     -- Need M
   measGapConfig                  MeasGapConfig OPTIONAL,     -- Need M
   measGapSharingConfig           MeasGapSharingConfig OPTIONAL,     -- Need M
     ...,
     [[
        interFrequencyConfig-NoGap-r16 ENUMERATED {true} OPTIONAL,     -- Need R
     ]],
     [[
        ltmMeasConfig-r18          LTM-MeasConfig-r18 OPTIONAL,     -- Need M
     ]]

}

LTM-MeasConfig-r18 ::= SEQUENCE {
    -- RAN1 provided information
    -- list of ref signals the UE need to measure – can be NCell Ref Sig
    -- list of events that can be configured to the UE to trigger
    -- list of resources the UE should use to report LTM measurements
}



Fig 1: LTM measurement config as part of serving LTM candidate cell




Reference Configuration for delta signalling
RAN2 agreed to maintain a reference config that the UE (and the NW) uses for delta configuration. We would like to provide some design directions (including a reference ASN.1 config) on implementing this for LTM.

	Agreements in RAN2-120
On Delta Configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 




The key intention behind having a reference configuration is that the UE can be asked to perform LTM switches multiple times without the RRC getting involved, and each such switch results in UE potentially moving a different DU where this DU can be handling different DU specific configuration and common configuration that is shared across the DUs in the same CU.
Observation 5: The LTM configuration of a particular LTM cell (as seen by the UE) can contain information that is specific to (and managed by) the DU, and common configuration that is managed by the CU. 
In such a case, the aim of the design should be to ensure that all the DUs are aware of the common config that they can use as the reference for further configuration, than keeping track of the UE’s current config. CU can provide such configuration. It can be argued then, that how would the CU know about a common config. While most of it can be implementation specific, a common principle would be one mediator coming up with a config that can be used as a reference that can be further be refined as needed.
Observation 6: It would be an efficient design for the CU to provide a reference config to all the DUs that would likely be involved with the UE, and have the DUs save/use this as the reference for any delta configuration. The same reference config can be then given to the UE as well, and UE would use this for all delta configurations.

	[image: ]


Fig 2: Exchange of reference config for derivation of delta config


The reference config can be given as a separate config, and we think this is simpler and this is shown with sample ASN.1 in Figure 3. But if the size of the configuration is an issue, then the reference config could be indicated as to be taken from one of the LTM candidate configurations. Figure 4 shows a way in which the reference config can be implicitly given from the LTM candidate configurations.


	RRCReconfiguration-v1800-IEs ::= SEQUENCE {
   ltmMobilityConfig                  LTM-MobilityConfig-v18xy OPTIONAL,     -- Need M
   ltmReferenceConfig                 LTM-ReferenceConfig-v18xy OPTIONAL,     -- Need M
}


LTM-ReferenceConfig-v18xy ::= SEQUENCE {
   candidateLTM-ReferenceConfig-r18          OCTET STRING (CONTAINING RRCReconfiguration-IEs) OPTIONAL
}

LTM-MobilityConfig-v18xy ::= SEQUENCE {
   LTM-MobilityCanididatesToRemoveList-r18 LTMCandidatesToRemoveList-r18 OPTIONAL,     -- Need N
   LTM-MobilityCanididatesToAddModList-r18 LTmCandidatesToAddModList-r18 OPTIONAL,     -- Need N
}



LTMCandidatesToAddModList-r18 ::= SEQUENCE {
   LTMCandidateConfigList  SEQUENCE (SIZE(1..maxL2Candidates)) OF   LTMCandidateConfig-r18 OPTIONAL,     -- Need M
}

LTMCandidateConfig-r18 ::= SEQUENCE {
  candidateConfigID-r18             INTEGER (1..maxLTMCandidates) OPTIONAL,
  candidateLTMConfig-r18          OCTET STRING (CONTAINING RRCReconfiguration-IEs) OPTIONAL,
  ...
}



Fig 3: Ref config that is provided and managed seperately
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Fig 2: implicit method of providing delta configuration.

Proposal 3: RAN2 to discuss if this reference config can be assumed as the first serving cell config, or as a separate config is to defined as reference config and provided to the UE
MAC CE information at cell switch
RAN2 already made the below agreement on the RRC configuration related to LTM, with the direction of MAC CE containing a configuration index.
	RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 
FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).



 
We think that the MAC CE should be flexible enough for the target gNB-DU to provide a BWP the UE should switch to.
Proposal 4: MAC CE for LTM cell switch can contain a BWP index.
In addition, to facilitate faster handover (and in cases also RACH less), we think the MAC CE should contain target gNB-DU C-RNTI. Also, we think the below information is useful:
· Whether RACH is needed or not
· TA info: In case of RACH less, or for TA adjustment when the UE can Tx on the target DU
· TCI state: The TCI config to use in the target DU beam
· Beam info : A refinement of a beam (in case TCI is not enough) – pending RAN1 approval

Proposal 5: MAC CE for LTM cell switch can contain target C-RNTI, an indication if RACH is needed, TA to be applied, TCI state, additional beam related info (based on RAN1 input).
We acknowledge that further input in MAC CE, and even for the above ones, the RAN3 progress on inter-node signalling and other enhancements are needed, but atleast from RAN2 perspective, we think that the above information is likely to be present in the MAC CE.
Conclusions
Observation 1: The LTM measurement configuration ( L1 target ref signals, the means of reporting, the associated trigger thresholds etc) are DU specific, and DU decides these, and provides to the CU to be given to the UE.
Observation 2: The direction of CU managing the LTM measurement configuration for all the DUs for LTM would be in-efficient and creates unnecessary latency. 
Observation 3: Since the LTM meas config is specific to DU (and its potential neighbors), it is better to provide the UE with this info as part of that DU – as a serving cell config along with the potential NCell Ref Signals, instead of considering the NCell ref signals as specific to the NCells.
Observation 4: The UE would apply the LTM meas config (including the NCell Ref Sig config) whenever the UE does an LTM switch to this cell (DU).
Observation 5: The LTM configuration of a particular LTM cell (as seen by the UE) can contain information that is specific to (and managed by) the DU, and common configuration that is managed by the CU. 
Observation 6: It would be an efficient design for the CU to provide a reference config to all the DUs that would likely be involved with the UE, and have the DUs save/use this as the reference for any delta configuration. The same reference config can be then given to the UE as well, and UE would use this for all delta configurations.


Proposal 1:  The LTM measurement config (including the information that is necessary for the UE to measure the NCell Ref Sig) is provided as part of the serving cell (DU) config. 
Proposal 2: After the LTM switch, the UE applies the LTM meas config of the target serving cell. This includes the application of the RAN1 agreed LTM measurement aspects (for eg., the associated NCell meas config including the ref sig, the associated meas event triggers, reporting resources etc.). 
Proposal 3: RAN2 to discuss if this reference config can be assumed as the first serving cell config, or as a separate config is to defined as reference config and provided to the UE
Proposal 4: MAC CE for LTM cell switch can contain a BWP index.
Proposal 5: MAC CE for LTM cell switch can contain target C-RNTI, an indication if RACH is needed, TA to be applied, TCI state, additional beam related info (based on RAN1 input).



image1.png
LTM candidate configs
for DU1/2/3
&
Reference config

reference config

reference config

reference config

UE config based on delta

DUs derive their cell config based on the delta from the reference config

UE config based on delta

UE config based on delta





image2.png
RRCReconfiguration-v1800-IEs ::= SEQUENCE {

12-mobilityConfig L.2-MobilityConfig=v18xy OPTIONAL —— Need M
¥

If the candidateConfigID is the same
in—:ezﬂs_zg.iﬁ.@.'{x.(‘;pg.figg.\%ﬁ)tsy %:; SEQUE"‘;SCE {m LoCandigatesTon Lietor1s OPTIONAL Need N as sevingCellCanddidateConfig ID, the UE applies delta
-MobilityCanididates | oRemove, t-r andidatesloRemoveList-r ’ == Nee - - - - -
L2-MohilityCanididatesToAddModL ist~r18 L2CandidatesToAddModList-r18 OPTIONM conflg of the current conflg with the content from this to derive the actual

assuneAsCanddiate ENUMERATED {true} OPTIONAL,  —- Need M : .
servingCellCandidateConfigID INTEGER (1..8) OPTIONAL  — Need M candlda.te confl.g. C.an be used where the NW wa.nts the UE to use
omething that is different from the current config.

}

RRCReconfiguration-v1800-IEs ::= SEQUENCE {

12-mobilityConfig L2-MobilityConfig-v18xy OPTIONAL —— Need M
¥
L2CandidatesToAddModList-r18 ::= SEQUENCE {
L2CandidateConfigList SEQUENCE (SIZE(1..maxIAB-IP-Address-rl6) L2CandidateConfig-r18 OPTIONAL, —— Need M
¥
L2CandidateConfig_ri8 ::= SEQUENCE { RRCReconfiguration-vi8e=IEs ::= SEQUENCE {
candidateConfigID-rl8 INTEGER (1..8), 12-mobilityConfig ] ; OPTIONAL —— Need M
candidatel2CellGroup-ri8 OCTET STRING (CONTAINING CellGroupConfig), ¥
¥
L2CandidatesToAddModList-r18 ::= SEQUENCE {
L2CandidateConfigList SEQUENCE (SIZE(1..maxIAB-IP-Address-rl6)) OF L2CandidateConfig-r18 OPTIONAL, —— Need M
¥
L2CandidateConfig-r18 ::= SEQUENCE {
candidateConfigID-r18 INTEGER (1..8),
candidatel2CellGroup-ri8 OCTET STRING (CONTAINING RRCReconfiguration-IEs),

}




