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1. Introduction

This contribution discusses a number of issues remaining from the e-mail discusions: 
· [108#34][NR Mob] Running RRC CR for CHO and DAPS (Intel)
· [108#35][LTE Mob] Running RRC CR (Ericsson)
· [108#66][LTE NR Mob] Open issues for LTE and NR mobility (Intel)
· [108#67][NR Mob] Resolving open issues in CPAC and creating TP (CATT)
The contribution addresses the following issues:
· General/ #66 issues: eMob issues (covering PCell, PSCell)
· Support conditional change of
· NR PCell and EUTRA PCell, but not for cases involving change between EPC and 5GC 
· NR SPCells
· 108#66, P2/ P22: Can accept autonomous UE autonomous clearing of measConfig upon autonomous clearing of Conditional SPCell config but continue general principle to use UE autonomous clearing restrictively
· PSCell specific related issues: Conditional SPCell change (covering PCell, SPCell)
· 108#67, P4: i.e. Do not have embedded message when confirming configuration via SRB1/ to MN 
· 108#67, P5: i.e. Confirm proposed agreement to not have simultaneous configuration of conditional PCell and PSCell change in R16 
· 108#66, P1: Select terminology (including fields/ IEs) reflecting SPCell change is only case for using conditions
· No distinction of PCell/ PSCell in signaling, but only in variables (to ease procedural specification)
· More detailed TP related
· More specific text proposals (based on CR from 108#67)
2. Discussion
2.1 General issues

Cases to support, scenario’s & failure cases
It seems there has so far not been very much discussion about which cases to support, both for PCell change and for PSCell change. Looking at the CRs, it seems the main confusion concerns PSCell change. For PCell change, it seems that NR and LTE CRs only consider intra-RAT handover. Within the LTE CR there is however an FFS regarding support of change between EPC and 5GC. Merely for confirmation, we propose:

Proposal 1	Support Conditional PCell change only for intra-RAT case
From radio perspective, change between EPC and 5GC merely seems to involves transfer of some additional (security) configuration. We are also however not entirely sure whether support of conditional PCell change impacts CN nodes. We think that support CN change using conditions is not essential to support in R16 and hence propose (relates to FFS in the LTE CR):

Proposal 2	Do not support Conditional PCell change involving CN change (i.e. between EPC and 5GC) in R16
W.r.t. the support of conditional PSCell change, the LTE efMob Running CR seems inconsistent and incorrect. In several places it is suggested that conditional reconfiguration is supported for NR PSCell change e.g. 5.3.5.2. In particular, it is stated that IE ConditionalReconfiguration can contain an NR PSCell. The target configuration as configured by field condReconfigurationToApply within IE CondReconfigurationAddMod however concerns an octet string carrying an LTE RRCConnectionReconfiguration message. I.e. this would suggest that CR actually supports conditional reconfiguration for LTE PSCell change.

We think that from the perspective of mobility robustness, PSCells change is of primary importance for NR PSCells. Although e-mail #67 has not explicitly discussed EN-DC, we think EN-DC is covered by the changes introduced by the resulting CR to NR RRC. I.e. when SRB1 is used, the candidate NR PSCells will be contained in an NR RRCReconfiguration message carried within nr-SecondaryCellGroupConfig of the LTE RRCConnectionReconfiguration message. All further related actions (processing the configuration, evaluating the conditions, executing PSCell change) will thus be covered by the CR including the Conditional PSCell changes for NR RRC. Altogether we propose:

Observe 1	The changes to NR RRC to cover conditional PSCell change for NR-DC are sufficient to also support the feature for EN-DC. I.e. for EN-DC no further changes are required e.g. to LTE RRC
Proposal 3	Support conditional change only for NR PSCells (i.e. cover conditional PSCell change neither for LTE-DC nor for NE-DC)
We note that the above proposal resolves several remaining issues in the LTE efMob Running CR (e.g. field name, use of the variable, ..) as implication is that changes in the LTE CR only concern conditional PCell change. 

UE autonomous release of associated measConfig (P2/ P11 in 108#66)
It seems there is an overwhelming majority to require that when CHO configurations are released, the UE autonomously cleans up any MeasId, MeasurementObject and reportConfigs that were only used for the removed CHO configuration. Some remarks:
· We understand that in normal release case i.e. when network explicitly signals an SPCell to be removed, the network will still handle removal of the associated measurement configuration. I.e. that the UE performs the autonomous removal only when it autonomously removes Conditional SPCell configurations.
· We still think that the autonomous removal is not essential, as we assue the UE peforms the associated measurements and SPCell evaluation only if there is a Conditional SPCell configuration including the concerned measID. Given the large majority, we can accept the autonomous cleanup under the assumption that we in general do not depart from the general principle to use such autonomous cleanups very restrictively i.e. that in general network is responsible

Altogether we thus propose:
Proposal 4	Do not apply autonomous cleanup of CHO related measConfig in cases other upon autonomous cleanup of CHO and maintain the general principle that UE autonomous cleanup should be used very restrictively i.e. that network is responsible for cleaning up.
BTW: If really deemed necessary, the related measurement could be avoided also by adding an exception in the procedural specification as shown below:
1>	for each measId included in the measIdList within VarMeasConfig:
2>	if the reportType for the associated reportConfig is set to condTriggerConfig and timer T321 is running:
3>	perform the corresponding measurements if the concerned measId is included in condExecutionCond of at least one entry of condConfigToAddModList in VarConditionalConfig;
2>	if the reportType for the associated reportConfig is set to reportCGI and timer T321 is running:
3>	perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods;
3>	if the cell indicated by reportCGI field for the associated measObject is an NR cell and that indicated cell is broadcasting SIB1 (see TS 38.213 [13], clause 13):
4>	try to acquire SIB1 in the concerned cell;
3>	if the cell indicated by reportCGI field is an E-UTRA cell:
2.2 Conditional SPCell change related issues

Whether upon CPC configuration UE includes embedded message in SRB1 case (P4 in 108#67)
Upon configuration of conditional PSCell change received via SRB1, the UE returns a ReconfigurationComplete message to MN. During 108#67 no conclusion was reached whether this message should include an embedded ReconfigurationComplete message. There however seems to be consensus that the ReconfigurationComplete that UE sends to MN upon executing conditional PSCell change includes such embedded message. We think the message returned upon configuration should not include an embedded message, for the following reasons:
· The response provided upon configuration is merely a general confirmation i.e. an embedded message would not add anything compared to MN indicating via Xx to SN that the SCG reconfiguration was successful
· Some argued that it is important for MN to be aware that configuration of conditional PSCell change was successful. We are not sure this is needed, but even if, we think that addition of an embedded message would also not really increase MN awareness
· Not transferring an embedded message upon configuration (but only upon execution) aligns with what we do for CHO 
Altogether we thus propose:
Proposal 5	Upon configuration of conditional PSCell change received via SRB1, the UE returns a ReconfigurationComplete message to MN that does not include an embedded ReconfigurationComplete message
Simultaneous support for PCell and SPCell (P5 in 108#67)
E-mail #67 (Q5) proposes not to support simultaneous configuration of conditional change for PCell and PSCell, and to leave this up to network implementation. We understand that based on majority view the proposal is to not introduce any inter-node signaling. A consequence is that UE specific aspects cannot be taken into account. I.e. the need to configure conditional change depends on the band used for the concerned SPCell. OAM setting for a node may however still take this somewhat into account e.g. as shown in table below

	Rule
	Description
	Constraint

	1
	If PCell is in FR2: network may configure conditional for PCell change only
	

	2
	Otherwise, if PSCell is in FR2: network may configure conditional for PSCell change only
	I.e. PCell in FR1 or using LTE



Observe 1	It seems sufficient to leave it up to network how to ensure not to simultaneously configuration of conditional change for PCell and PSCell
Simultaneous configuration of conditional change for PCell and PSCell may also result in simultaneous/ parallel RA in MCG and SCG. We understand that MAC specifies the UE behavior for such case (i.e. solution introduced for LTE DC and inherited for NR/ other DC cases). Such parallel RA may however occur in regular reconfiguration cases also e.g. change of PCell also involving synchronous reconfiguration with key change for SCG.

Anyhow, we think there is no real need to support simultaneous conditional change for PCell and PSCell and given the limited time available in R16 we hence propose to merely agree

Proposal 6	Confirm to the proposed agreement not to support simultaneous configuration of conditional change for PCell and PSCell and leave it up to network implementation to ensure this

2.2 More detailed i.e. merged TP related

Terminology (P1 in 108#66)
There has been some discussion about terminology in e-mail #67.
· CHO/ CPC: As expressed, we think it is actually best to generally talk about conditional SPCell change and that RAN2 should also consider use of abbreviation CSC. RAN2 agreed to avoid the term HO as much as possible in stage 3 and from that perspective introducing CHO seems undesirable.
· We think that the term conditional reconfiguration seems is too general i.e. suggesting that conditions may be specified for any kind of reconfiguration i.e. for any kind of non-mobility related configuration. We think the name should reflect the agreed use case i.e. change of SPCell, to avoid any potential confusion.
· We think that besides the overall term, the names of the different fields should also be reconsidered. In accordance with the above, we think the field names should reflect that the configuration concerns a list of SPCell candidates (and not any kind of reconfigurations). We propose to adopt the following name changes to reflect this

Proposal 7	To reflect that SPCell change is the only supported use case, adopt the name CondSPCellChange and also reflect in field names that configuration concerns a list of SPCell candidates i.e. by adopting following renamings:
· conditionalReconfiguration  csc-Config
· condConfigToRemoveList  csc-CandidateToReleaseList
· condConfigToAddModList  csc-CandidateToAddModList
· CondConfigId  csc-CandidateId
· condTriggerConfig  eventTriggerConfigCSC
· eventAN eventAN-CSC

In accordance with the above, we think it would be good to clarify that network includes in the target configuration to be applied upon execution the fields applicable upon change of SPCell:
Proposal 8	Clarify that network includes reconfigurationWithSync/ mobilityControlInfo in the container comprising the conditional SPCell configuraton
How to support PCell and PSCell by single CandidateToAddMod
There are some FFS regarding signaling details on how to support conditionsl PCell and PSCell change by the same signaling and variables. Some considerations:
Given preference to use same field to configure PCell and PSCell change, we assume preference is also to use same field for Conditional SPCell candidates
· In case of PCell change, the candidates are configured in the Reconfiguration message signaled across SRB1. In case of PSCell change, the candidates are included in the Reconfiguration message signaled across SRB3 or via SRB1, but within an embedded Reconfiguration message. I.e. from the radio signaling it is clear whether configuration concerns candidate PCell or candidate PSCell. I.e. there is no need to introduce an indication (alike for measurments)
· To avoid that within the procedural specification we have to refer to how the information was received, it may be beneficial to distinguish the candidates within the variable that contains the SPCell candidates. I.e. to have separate lists of candidates within the variables
· We assume it is clear that there is no sharing for the candidateId i.e. MN allocates it for conditional PCell candidates and SN may allocate same values for conditional PSCell candidates

Proposal 9	On the radio interface, do not distinguish whether candidate concerns PCell or PSCell. Distinguish PCell or PSCell candidates within the variables in order to simplify the procedural specification.
Where to specify requirements regarding measurements to perform
There seem to be two main options regarding where to specify the measurement requirements:
a) Specify requirements to measure for CSC 
b) Specify requirements to measure for CSC within the procedures for conditional PSCell change section
Given that approach b) involves changes to the existing section also (i.e. an exception would need to be added to exclude actions based on MeasIds used only for conditional SpCell change), we are fine with the option a) as used in the Running CR.

Miscellaneous TP suggestions
1. Suggested change to 5.5.1 (i.e. prefer to reserve term linking for connecting MO and reportConfig i.e. by measID)
3.	Measurement identities: For measurement reporting, a list of measurement identities where each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities, it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The measurement identity is also included in the measurement report that triggered the reporting, serving as a reference to the network. Measurement identities can also specify the (one or two) triggering conditions for executing an SPCell change. For conditional handover triggering, one measurement identity links to exactly one conditional handover trigger configuration. And up to 2 measurement identities can be linked to one conditional handover execution condition. 

2. Suggested change to 6.6.2

	RRCReconfiguration-IEs field descriptions

	conditionalReconfiguration
Conditional SpCell change candidates, with for each an execution condition and the configuration to apply upon conditional SpCell change execution. Concerns conditional PSCell change if received via SRB3 or embedded within reconfiguration message received via SRB1 and conditional PCell change otherwise.Configuration of candidate target SpCell(s) and execution condition(s) for conditional handover or conditional PSCell change. For conditional PSCell change, this field may only be present in an RRCReconfiguration message for intra-SN PSCell change without MN involvement. The network does not configure a UE with both conditional PCell change and conditional PSCell change simultaneously. 




Besides the few small changes suggested above, the annex of this TDoc includes a TP covering several of the previous proposals. RAN2 is requested to review and endorse this for inclusion in the Running CR. 

Proposal 10	RAN2 is requested to review the text proposal included in the TDoc and endorse it for inclusion in the Running CR to NR RRC. In order to keep specifications aligned, the similar changes should be done for the LTE RRC CR.

Conclusion & recommendation
This contribution aims to conclude a number of remaining eDCCA issues. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1	Support Conditional PCell change only for intra-RAT case
Proposal 2	Do not support Conditional PCell change involving CN change (i.e. between EPC and 5GC) in R16
Proposal 3	Support conditional change only for NR PSCells (i.e. cover conditional PSCell change neither for LTE-DC nor for NE-DC)
Proposal 4	Do not apply autonomous cleanup of CHO related measConfig in cases other upon autonomous cleanup of CHO and maintain the general principle that UE autonomous cleanup should be used very restrictively i.e. that network is responsible for cleaning up.
Proposal 5	Upon configuration of conditional PSCell change received via SRB1, the UE returns a ReconfigurationComplete message to MN that does not include an embedded ReconfigurationComplete message
Proposal 6	Confirm to the proposed agreement not to support simultaneous configuration of conditional change for PCell and PSCell and leave it up to network implementation to ensure this
Proposal 7	To reflect that SPCell change is the only supported use case, adopt the name CondSPCellChange and also reflect in field names that configuration concerns a list of SPCell candidates i.e. by adopting following renamings:
Proposal 8	Clarify that network includes reconfigurationWithSync/ mobilityControlInfo in the container comprising the conditional SPCell configuraton
Proposal 9	On the radio interface, do not distinguish whether candidate concerns PCell or PSCell. Distinguish PCell or PSCell candidates within the variables in order to simplify the procedural specification.
Proposal 10	RAN2 is requested to review the text proposal included in the TDoc and endorse it for inclusion in the Running CR to NR RRC. In order to keep specifications aligned, the similar changes should be done for the LTE RRC CR.
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[bookmark: _Toc5285002][bookmark: _Toc5285030]START OF Text proposals
[bookmark: _Toc12717941][bookmark: _Toc12717977][bookmark: _Toc12717981]5	Procedures
5.3	Connection control
START OF CHANGES
[bookmark: _Toc5285023]5.3.5.x	Conditional configuration (ConditionalReconfiguration)
[bookmark: _Toc20425703]5.3.5.x.1	General
The network configures the UE with one or more conditional SpCell change candidates, also referred to as candidate target SpCells in the conditional configuration. The UE evaluates the condition of each configured candidate target SpCell. When the execution condition associated with a candidate target SpCells is fulfilled, Tthe UE performs SPCell change and applies the conditional configuration parameters for the target SpCell that network previously provided in the ConditionalReconfiguration IE associated with one of the target SpCells which fulfils associated execution condition. The network provides the configuration parameters for the target SpCell in the ConditionalReconfiguration IE.
The UE performs the following actions based on a received ConditionalReconfiguration IE:
1>	if the ConditionalReconfiguration contains the condConfigToRemoveList:
2>	perform conditional configuration removal procedure as specified in 5.3.5.x.2;
1>	if the ConditionalReconfiguration contains the condConfigAddModList:
2>	perform conditional configuration addition/modification as specified in 5.3.5.x.3;
5.3.5.x.2	Conditional configuration  removal
The UE shall:
1>	for each condConfigId value included in the condConfigToRemoveList that is part of the current UE conditional configuration in VarConditionalConfig:
For each condConfigId included in the received condConfigToRenoveList IE the UE shall:
1> if the received condConfigToRemoveList was included in a RRCReconfiguration message received via SRB3 or embedded within a NR or EUTRA reconfiguration message received via SRB1:
2>	remove the entry with the matching condConfigId from condConfigListPSCell from the VarConditionalConfig, if included;
1> else:
2>	remove the entry with the matching condConfigId from condConfigListPCell from the VarConditionalConfig, if included;
Editor’s note: FFS on measurement related configuration when conditional handover configuration is removed.
[bookmark: _Hlk23873588]5.3.5.x.3	Conditional configuration  addition/modification
The UE shall:
For each condConfigId included in the received in the -condConfigToAddModList IE the UE shall:
1> if the received condConfigToAddModList was included in a RRCReconfiguration message received via SRB3 or embedded within a NR or EUTRA reconfiguration message received via SRB1:
12>	if an entry with the matching condConfigId exists in the cond-ConfigToAddModListPSCell within the VarConditionalConfig:
23>	replace the entry with the value received for this condConfigId;
12>	else:
23>	add a new entry for this condConfigId in condConfigListPCell within the VarConditionalConfig;
1> else:
2>	if an entry with the matching condConfigId exists in condConfigListPCell within the VarConditionalConfig:
3>	replace the entry with the value received for this condConfigId;
2>	else:
3>	add a new entry for this condConfigId in condConfigListPCell within the VarConditionalConfig;
1>	consider the cell indicated by ServingCellConfigCommon included in the reconfigurationWithSync within conditionalRRCReconfig of the corresponding condConfigListP(S)Cell entry to be applicable cell;
Editor’s note: moved determining of applicable cells to 5.3.5.x.3 as it also affects measurements.
1>	perform conditional configuration  monitoring as specified in 5.3.5.x.4;
[bookmark: _Hlk23707443]Editor’s note: FFS, which modelling should be used for execution condition, NR draft or lTE draft..
5.3.5.x.4	Conditional  SpCell changeconfiguration evaluation
The UE shall:
1>	for each CondConfigId within the VarConditionalConfig:
2>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync in the received conditionalRRCReconfig to be applicable cell;
2>	if, for each measId included in the associated condExecutionCond, the layer 3 filtered measurements of the applicable cell meet the condition the preceding duration corresponding to the TTT of the associated cho-TriggerConfig:
3>	consider the applicable cell as triggered cell for conditional SpCell change;
1>	if one or more one triggered cell exists:
2>	if the triggered cells correspond to entries within condConfigListPSCell:
3>	select one of the triggered cells;
3> initiate PSCell change execution by applying condRRCReconfig corresponding to the selected cell and performing the actions as specified in 5.3.5.3;
2>	else if the triggered cells correspond to entries within condConfigListPCell:
3>	select one of the triggered cells;
3>	initiate PCell change execution by applying condRRCReconfig corresponding to the selected cell and performing the actions as specified in 5.3.5.3;
NOTE:	If multiple NR cells are triggered in conditional configuration execution, it is up to UE implementation which one to select, e.g.  the UE considers beams and beam quality to select one of the triggered cells for execution.Editor’s note: FFS on message formatting for informaing the MN of CPC execution
2> 	if the UE is in (NG)EN-DC or NR-DC and the condExecutionCond is configured with sn-ExecutionCond, the measId is refered to the measConfig configured by SN, or
2> 	if the UE is in NR-DC or NE-DC or SA and the condExecutionCond is configured with mn-ExecutionCond, the measId is refered to the measConfig configured by MN:

3>	if the entry condition(s) applicable for all events associated with the condConfigId, i.e. the event(s) corresponding with the cond-eventId(s) of the corresponding condTriggerConfig within VarConditionalConfig, are fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the coorsponding timeToTrigger defined for this event within the VarConditionalConfig:
4> consider the the applicable cell as a triggered cell;
4> initiate the conditional configurationexecution, as specified in 5.3.5.x.5;
Note : up to 2 MeasId can be configured for each condConfigId. The conditional configuration event of the 2 MeasId should have the same event condition except the triggering quantity and triggering threshold.
Editor’s note: FFS on what can be different in configuration for multiple events of the same execution condition.
[bookmark: _Hlk23789735]Editorial note: TBC on how to define the neighbour cell for A3/A5 for trigger condition. 
Editor’s note: FFS on during the CHO execution on a candidate target cell, the UE continues the measurement on other candidate cells (if configured) without the evaluation of the CHO triggering condition.
5.3.5.x.5	Conditional configuration execution
The UE shall:
1>	if more than one triggered cell exists:
2>	select one of the triggered cells as the selected cell for conditional configuration execution;
1>	for the selected cell of conditional configuration execution:
	2> if the condRRCReconfig of the selected cell is received via SRB1 and the the reconfigurationWithSync is included in the secondaryCellGroup:
	3> initiate the conditional PSCell change execution inform procedure as specified in subclause 5.3.5.x.6 to report MN the PSCell change execution;
2>	apply the stored condRRCReconfig of the selected cell and perform the actions as specified in 5.3.5.3;
NOTE:	If multiple NR cells are triggered in conditional configuration execution, it is up to UE implementation which one to select, e.g.  the UE considers beams and beam quality to select one of the triggered cells for execution.Editor’s note: FFS on message formatting for informaing the MN of CPC execution
5.3.5.x.6	Conditional PSCell change execution inform
The UE shall:
Editor’s note: FFS on the name of the message and the content, e.g.target PSCell PCI or CondConfigId


[bookmark: _Toc5285243]START OF CHANGES

[bookmark: _Toc5285187]6 Protocol data units, formats and parameters (ASN.1)

[bookmark: _Toc20425929]6.3.2	Radio resource control information elements

–	ConditionalReconfiguration
The IE ConditionalReconfiguration is used to add, modify and release the configuration of conditional handover or conditional PSCell change.
ConditionalReconfiguration information element
-- ASN1START
-- TAG-CONDITIONALRECONFIGURATION-START

ConditionalReconfiguration-r16 ::=                    SEQUENCE {
    condConfigToRemoveList-r16             CondConfigToRemoveList-r16     OPTIONAL,   -- Need N
condConfigToAddModList-r16              CondConfigToAddModList-r16     OPTIONAL,   -- Need N
attemptCHO-r16                          ENUMERATED {true}              OPTIONAL,   -- Need N
    ...
}
CondConfigToRemoveList-r16 ::=              SEQUENCE (SIZE (1.. maxNrofCondCells)) OF CondConfigId-r16
-- TAG-CONDITIONALRECONFIGURATION-STOP
-- ASN1STOP

	ConditionalReconfiguration field descriptions

	attemptCHO
If present, the UE shall perform CHO if selected cell is CHO candidate cell and it is the first cell selection after failure as described in 5.3.7.3. 

	condConfigToAddModList
List of the configuration of candidate SpCells to be added or modified for CHO or CPC.

	condConfigToRemoveList
List of the configuration of candidate SpCells to be removed.



–	CondConfigId
The IE CondConfigId is used to identify a CHO or CPC configuration.
CondConfigId information element

-- ASN1START
-- TAG- CONDCONFIGID-START

CondConfigId-r16 ::=                    INTEGER (1.. maxNrofCondCells) 
-- TAG-CONDCONFIGID-STOP
-- ASN1STOP


–	CondConfigToAddModList
The IE CondConfigToAddModList concerns a list of CHO or CPC configurations to add or modify, with for each entry the -condConfigId and the associated condCandidateCellConfig.
CondConfigToAddModList information element
-- ASN1START
-- TAG- CONDCONFIGTOADDMODLIST-START

CondConfigToAddModList-r16 ::=                    SEQUENCE (SIZE (1.. maxNrofCondCells)) OF CondConfigToAddMod-r16

CondConfigToAddMod-r16 ::=                  SEQUENCE {
    condConfigId-r16                                CondConfigId-r16,
CcondExecutionCond-r16                     CHOICE{
mn-ExecutionCond                                       SEQUENCE (SIZE (1..2)) OF MeasId,
sn-ExecutionCond                                          SEQUENCE (SIZE (1..2)) OF MeasId
}                                                                                OPTIONAL,  --Need S
    condRRCReconfig-r16                                  OCTET STRING (CONTAINING RRCReconfiguration),
    ...
}
-- TAG- CONDCONFIGTOADDMODLIST-STOP

-- ASN1STOP

Editor's Note: TBC condRRCReconfig should be mandatory or Need S? 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Editor's Note: FFS use choice structure to define execution condition or introduce an indicator to distinguish the execution condition is configured by MN or SN. 

	CondConfigToAddModList field descriptions

	condExecutionCond
If two conditions are included, the network shall ensure that both the same triggering quantity is set in the associated reportConfig.




[bookmark: _Toc20426221]7.4	UE variables
–	VarConditionalConfig
The UE variable VarConditinoalConfig includes the accumulated configuration of the conditional handover or conditional PSCell change configurations including the conditional handover or conditional PSCell change execution condition and the stored target candidate SpCell RRCReconfiguration.
VarConditionalConfig UE variable
-- ASN1START
-- TAG-VARCONDITIONALCONFIG-START

VarConditionalConfig ::=                    SEQUENCE {
    condConfigListPCell			               CondConfigToAddModList-r16		OPTIONAL,
    condConfigListPSCell			           CondConfigToAddModList-r16		OPTIONAL
}

-- TAG-VARCONDITIONALCONFIG-STOP
-- ASN1STOP

Editor’s note: FFS whether separated UE variables are needed for CHO and CPC

[bookmark: _Hlk19620154]Annex (not part of the specification): RAN2 Agreements
This Annex contains the RAN2 agreements on Rel-16 WI for “DC and CA enhancements”. The agreements are provided verbatim for reference.This annex shall be removed once the WI is completed.

RAN2#105

Agreements:
For IDLE/INACTIVE
1. Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately
1. NR early measurement configuration should include NR specific measurement parameters configurations.
1. Available beam and cell level measurement results can be included in early measurement reporting if configured.  


Agreements:
1. The configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover.  Timing requirements are up to RAN4.  FFS if this applies to resume.   

Agreements
1. MCG failure can be indicated to the network via the SCG. FFS if via SCells. 
2. FFS how the failure is indicated, which SRBs, and which failure case the fast MCG failure recovery.  
3. We will aim to have a unified solution for the failure cases that we want to address. 


RAN2#105bis
Agreement
1	For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported.
2	For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. 
FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
3	SMC and SMC complete messages will not be modified to enable the signalling of early measurements.
4	For both LTE and NR, RAN2 confirm that current specification allow that UEInformationRequest (or equivalent message to be specified in NR) can be sent by the network immediate after Security Mode Command without network having to wait for  Security Mode Complete (i.e. similar to sending of Reconfiguration after SMC)
5	For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.
6	Sending early measurement report is network controlled
7	For NR INACTIVE, the network can request early measurement report in RRCResume 
8	For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete 
FFS Whether agreements 7 and 8 should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message.


Agreements
1:	NR early measurements can be configured in both NR RRCRelease message and NR system information. 
FFS: Whether there are differences in the configuration that can be provided by RRCRelease and SI.
2:	Introduce some indication about the cell's early measurement support in NR system information.
3: 	To control the duration of UE performing both IDLE and INACTIVE measurements, a single validity timer (similar to measIdleDuration in LTE euCA) is mandatory indicated only in NR RRCRelease message, i.e. not included in NR SIB.
4:	For both IDLE and INACTIVE early measurements, the following IEs can be optionally configured per NR frequency in both NR RRCRelease message and NR SIB:
-	A list of frequencies and optionally cells (similar to measCellList in LTE euCA) the UE is required to perform early measurements. 
-	A cell quality threshold (similar to qualityThreshold in LTE euCA) the UE is required to report the measurement results only for the cells which met the configured thresholds.
FFS: A validity Area (similar to validityArea in LTE euCA) to indicate the list of cells within which UE is required to perform early measurements. If the UE reselects to a cell outside this list, the early measurements are no longer required (same as timer expiry).
	o	If it is absent, the UE will not have area limitation of early measurements. 
For SSB based measurements:
5:	For both IDLE and INACTIVE early measurements, SSB frequencies to be measured can be located out of sync raster
6: 	For both IDLE and INACTIVE early measurements, RSRP and RSRQ can be configured as cell and beam measurement quantity. 
7: 	For both IDLE and INACTIVE early measurements, the configuration parameters provided per SSB frequency follow the same principles as those provided in SIB2/4 for the purposes of Idle/Inactive mobility. (Details differences can be discussed at stage 3 level)
8: 	As LTE euCA, cell / beam SINR is not introduced as measurement quantity in NR early measurement configuration in Rel-16.
For SSB based beam level measurement configurations:
9	The UE is required to report the beam with the highest measurement quantity
FFS: Whether additional beams can be reported.
10: For both IDLE and INACTIVE early measurements, the UE can be configured with one of the 3 beam reporting types
1)	No beam reporting; 
2)	Only beam identifier 
3)	Both beam identifier and quantity 
FFS: Whether to support CSI-RS based NR early measurements
11: LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS

Agreements for MCG fast recovery:
0	MCG fast recovery targets all MRDC architecture options
1:	When MCG failure occurs, UE follows SCG failure-like procedure:
i.	UE does not trigger RRC connection re-establishment. 
ii.	UE triggers an MCG failure procedure in which a failure information message is transmitted to the network via SCG.
2: 	MCG fast recovery targets the following use cases MCG leg RLF
FFS: Other uses cases. Can consider in future whether the mechanism can be also be applied in the case of other MCG failures. 
3	MCG fast recovery can only be triggered after AS security has been activated and the SRB2 and at least one DRB have been setup 
4	MCG failure indication should include:
i.	Available measurement results of MCG
ii.	MCG link failure cause
iii.	Available measurement results of SCG
iv.	Available measurement results of non-serving cells
5: 	For MCG failure indication, new RRC message in introduced, e.g. MCGFailureInformation.
6: 	SCG leg of the split SRB1 can be used for MCG fast recovery. 
FFS: If configured, SRB3 can be used for MCG fast recovery. Priority is to complete the solution based on split SRB1
7:	New SRB is not introduced for MCG fast recovery.

RAN2#106
Agreements
1:	RAN2 confirms that for both LTE and NR, sending cell RSRP/RSRQ of idle mode measurements before security activation shall not be allowed.
2:	RAN2 confirms that for both LTE and NR, sending cell PCI(s) with good quality and associated frequency of idle mode measurements before security activation shall not be allowed.

Agreement
1	How the UE applies filtering of beam measurements as part of early measurement reporting is left to UE implementation (Up to RAN4 to specify performance requirements for early measurement reporting)
2	The UE can report more than one beam measurement. Network can configure whether it wants to receive more than just the best beam
FFS whether the network can configure max number of beams and a threshold above which beams are reported

Agreements
1	The early measurement configuration can be different between that in RRCRelease and in SIB. If the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB (if any).
FFS: Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.
2	A single early measurement configuration is provided in SI for idle and inactive
FFS: Whether the early measurement configuration can be kept when the UE receives the Release (to Inactive to Idle) in response to Resume Request.
3	L3 filtering is not applied to early measurement reporting
4	The UE performs the idle measurement for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency.
FFS Whether the network can provide information on support of CA/DC between frequencies to assist the UE to determine which frequencies to provide measurement for.
6	If UE reselects to a cell that does not support early measurements (as indicated by absence of an indicator in SI), the validity timer keeps running, but the UE is not required to performs measurements while camped on that cell (same as LTE euCA)

Agreement
1	SCell dormant state like LTE euCA will not be introduced in NR. 
2	‘dormancy’ behaviour will be studied as a solution for fast return to SCell utilisation for data transfer. The 'dormancy' behaviour implies that the UE stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management. RAN1/4 input required on feasibility and benefit.

1	Temporary RS resources at SCell activation will be studied as a solution for  fast SCell activation. RAN1/4 input required on feasibility and benefit.

Agreements
1: Fast MCG recovery is not supported in case (intra and inter-RAT) handover failure
2: Fast MCG recovery is not supported in case of integrity check failure
3: Fast MCG recovery is not supported in case of RRC connection reconfiguration failure

Agreements 
FFS Whether a guard timer is needed for the MCG failure indication message
1	Once the MCG failure indication is triggered, the UE shall:
-	transmit the MCG failure indication;
−	suspend MCG transmission for all SRBs and DRBs;
−	reset MCG-MAC;
−	maintain the current measurement configurations from both the MN and the SN, and continue measurements based on configuration from the MN and the SN if possible.
FFS whether switch the primaryPath to SCG is needed

2	If SCG failure is detected while MCG is suspended then initiate RRC re-establishment procedure 

3	Upon receiving the MCG failure indication, the MN sends reconfiguration with sync or RRC Release to the UE via SRB1.

4	Upon reception of reconfig with sync the UE resumes MCG transmission if suspended

RAN2#107

Agreements
1: 	For per-frequency SSB measurement configuration reuse the IE structure that is currently used in SIBs for cell reselection purposes.
2: 	The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.
3: 	Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.
4 For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB in the cell where the RRC Release message is received. (
FFS How UE manages the situation when an SSB measurement configuration for a given frequency is provided in SIB of the current cell and was also provided RRC Release (in an earlier cell).

Agreements
7: 	As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
8: 	Similar to LTE euCA, the indication of beam reporting type (i.e. whether to, not report beam results, report only the beam index, or report both beam index and results) can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
9: 	NR early measurement configuration is included in a new NR SIB.
10:	NR early measurement configuration is included in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 
11: It is not necessary to specify CSI-RS based early measurements for the case of SCell with SSB in Rel-16.
12: It is not necessary to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16.
13: In NR early measurement configuration, the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported (as NR CONNECTED measurements). 
14	Do not support the network provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement in Rel-16.
15	Do not support a mechanism to prevent outdated early measurement reporting in Rel-16


Agreements:
1	Upon the reception of the RRCSetup message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE stops T331, and deletes the dedicated idle mode measurement configuration, if any.
2:	Upon the reception of the RRCReject message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE keeps performing the idle mode measurements.
3: 	During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.
FFS whether this is delta or complete replace
4:	Upon the expiry of T331 while in IDLE or INACTIVE mode, the UE deletes the dedicated idle mode measurement configuration, if any.
5: The UE deletes the early measurement results after it has successfully reported them to the network (i.e. in UEInformationResponse or RRCResumeComplete).


Agreements (Activation of SCells is not addressed by these agreements - to be discussed separately)
1	The LTE RRCConnectionResume message (Inactive to Connected) can contain the MCG SCell configuration and the associated UE behaviour in handling the SCell configuration is the same as in the Rel-15 RRC connection reconfiguration procedure. 
2	In NR and LTE Rel-16, the UE maintains the MCG SCell configuration upon the initiation of the resume procedure.
3	The RRC(Connection)Resume message contains an indication to restore/resume the MCG SCells (noting that behaviour in legacy eNBs that don't support this feature needs to be considered).
4	The (LTE and NR) RRC(Connection)Resume (Inactive to Connected))message can contain the SCG configuration and the associated UE behaviour in handling the SCG configuration is the same as in the Rel-15 RRC (connection) reconfiguration procedure.
5	In NR and LTE Rel-16, the UE maintains the SCG configuration upon the initiation of the resume procedure.
6	The RRC(Connection)Resume message contains an indication to restore/resume the SCG (noting that behaviour in legacy e/gNBs that don't support this feature needs to be considered).

Agreements
1: Upon sending a MCG failure indication, UE starts a timer.  
2: Upon resumption of MCG, UE stops the timer. 
3: Upon expiry of the timer, UE initiates RRC connection re-establishment procedure.
4: Network can configure the timer value (no infinite value)

Agreements 
1	If a UE is configured with split SRB1 with PDCP duplication, there is no need to switch the primaryPath upon detection of MCG failure since MCG failure indication will be transmitted via SCG RLC bearer of split SRB1.
2	If PDCP duplication is not activated, upon detection of MCG failure the primaryPath for split SRB1 is implicitly reconfigured to the SCG. The UE expects the network to explicitly reconfigure the primaryPath back to MCG in the MCG recovery or in a Re-establishment

Agreements
1:	SRB3, if configured, can be used for MCG fast recovery. 
2:	For MCG fast recovery via SRB3, MCG Failure Information message in UL (same message as for SRB1 case) is encapsulated by the UE into an SN RRC message.
3:	For MCG fast recovery via SRB3, the MN response message in DL (either a reconfiguration with sync or release message) is encapsulated by the SN in an SN RRC message.
FFS Transmission of the complete message

RAN2#107bis

Agreements
1: 	There is a validity area, and the action when the UE exits the validity area is that the UE stops all early measurements.
2:	Validity area is configured by means of dedicated RRC signaling
3: 	Validity area can be configured by means of: Lists of PCIs; Lists of CellIdentity;
4:	When UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running, UE should stop measurement. UE stops the timer. 
WA that the UE also clears the entire early measurement configuration.


Agreements
1: 	The RRC release message can include SSB measurement configuration. It is assumed that information provided for cell reselection by broadcast is not provided in the RRC release message. 
2:	No UE requirements will be specified for what UE shall do upon reselection to a cell broadcasting for some frequency an SSB measurement configuration that differs from the values received in the RRC release message i.e. UE may stop early performing measurements for concerned frequency
3:	If the UE has not received a dedicated SSB configuration, the UE does early measurements based on SIB.
4: 	The UE only needs to support the following signalling combination options:
	A.	If network uses broadcast signaling for the list of early measurements, it will provide all parameters by broadcast signaling with the only exception that dedicated signalling is used for the timer
	B.	If network uses dedicated signaling for the list of early measurements, the following signalling options are allowed for each of the frequencies:
			1)	SSB measurement configuration (incl SMTC) and all other parameters are provided by dedicated signaling
			2)	SSB measurement configuration (incl SMTC) is broadcast and all other parameters are provided by dedicated signaling

Agreements
1: 	Based on RAN1/RAN4 reply LS, introduce ‘dormancy’ behaviour for NR SCell, i.e. the UE stops monitoring PDCCH on SCell but continue performing CSI measurements, AGC and beam management, if configured. 
2:	RAN2 confirms that UE “dormancy” operation is part of SCell activated state (i.e. not as part of SCell deactivated state)

Agreements
1: 	Direct SCell activation (setting the SCell state to activated or deactivated) in resume message is supported, if R4 can confirm that there are no blocking issues from their point of view
2:	When the UE resumes to a cell included in the stored SCG, particular functionality for swapping of MCG and SCG configurations is not considered for Rel16 
3:	New conditions/triggers for resuming directly to the SN are not considered in Rel16.
4:	R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 
	-	The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.
	-UE behaviour for a suspended SCG is FFS 
	-The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.-
	-In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.

Agreements
1: 	We don’t attempt this kind of enhancements (Common Cell Configuration for Signalling Reduction) in Rel-16 in WI CADC enh. 


Agreements
1: 	Fast PCell recovery via SCell is not introduced in Rel-16
2:	We add no functionality for optimized RRC re-establishment to SN RAT in Rel-16
3:	No further mechanisms are introduced to resolve outstanding UL/DL RRC deadlock messages situation upon the triggering of MCG failure recovery
4:	For MCG fast recovery via SRB3, the MCGFailureInformation message in UL is encapsulated in the ULInformationTransferMRDC message
5:	A new RRC message, i.e., DLInformationTransferMRDC, is introduced in order to allow the SN to encapsulate (for SRB3) the MN response (i.e., RRCReconfiguration or RRCRelease message) to be send to the UE
6:	The RRC procedure on these encapsulated messages are the same as if they had been received by SRB1
7:	When receiving a MN RRCRelease message encapsulated within an SN RRC message via SRB3, the UE does not send any complete message
8:	Split SRB1 is always used for the transmission of the MCGFailureInformation message. SRB3 is used only if split SRB1 is not configured
9:	MCG failure recovery can be configured by the network.


