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1. Introduction
In the last meetings, RAN2 discussed the procedures of CPAC and had some agreements.
In this contribution, we discuss the Uu RRC message design.
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In CHO, the source cell provides the CHO configurations to the UE. RAN2 introduced the conditionalReconfiguration in the RRC(Connection)Reconfiguration message of the source node to include the CHO configurations.  The conditionalReconfiguration includes the conditional reconfiguration ID, execution condition (i.e. the measId) and conditional RRC reconfiguration. The conditional RRC reconfigurations are generated by the target node.
In TS 38.331, the corresponding ASN.1 is as follows:
-- ASN1START
-- TAG-CONDITIONALRECONFIGURATION-START

ConditionalReconfiguration-r16 ::=   SEQUENCE {
    attemptCondReconfig-r16              ENUMERATED {true}              OPTIONAL,   -- Cond CHO
    condReconfigToRemoveList-r16         CondReconfigToRemoveList-r16   OPTIONAL,   -- Need N
    condReconfigToAddModList-r16         CondReconfigToAddModList-r16   OPTIONAL,   -- Need N
    ...
}

CondReconfigToRemoveList-r16 ::=     SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigId-r16

-- TAG-CONDITIONALRECONFIGURATION-STOP
-- ASN1STOP

and
-- ASN1START
-- TAG-CONDRECONFIGTOADDMODLIST-START

CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {
    condReconfigId-r16               CondReconfigId-r16,
    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Cond condReconfigAdd
    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd
    ...
}

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP

In TS 36.331, the corresponding ASN.1 is as follows: 
-- ASN1START

ConditionalReconfiguration-r16 ::= SEQUENCE {
	condReconfigurationToAddModList-r16	CondReconfigurationToAddModList-r16		OPTIONAL, -- Need ON
	condReconfigurationToRemoveList-r16	CondReconfigurationToRemoveList-r16		OPTIONAL, -- Need ON
	attemptCondReconf-r16				ENUMERATED {true}						OPTIONAL, -- Cond CHO
	...
}

CondReconfigurationToRemoveList-r16 ::= SEQUENCE (SIZE (1..maxCondConfig-r16)) OF CondReconfigurationId-r16

-- ASN1STOP

and
-- ASN1START

CondReconfigurationToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxCondConfig-r16)) OF CondReconfigurationAddMod-r16

CondReconfigurationAddMod-r16 ::= SEQUENCE {
	condReconfigurationId-r16			CondReconfigurationId-r16,
	triggerCondition-r16				SEQUENCE (SIZE (1..2)) OF MeasId
													OPTIONAL,  -- Cond CondReconfigurationAdd
	condReconfigurationToApply-r16	OCTET STRING (CONTAINING RRCConnectionReconfiguration)
													OPTIONAL,-- Cond CondReconfigurationAdd
	...
}

-- ASN1STOP

In R16 intra-CPC, the SN can send the SN RRCReconfiguration message including the conditionalReconfiguration via SRB3 or MN SRB1. 
In R17 CPAC, RAN2 has the following agreements:
Proposal set 1C: signalling related
16	Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CPAC configuration to UE following Rel-16 signalling.
17  Multiple candidate PSCells can be sent in either one or multiple RRC messages. 
18	As part of the CPAC configuration to be sent to the UE, the RRC container is used to carry candidate PSCell configuration, and the MN is not allowed to alter any content of the configuration from the PSCell. Moreover, in case of SN change, source SN is not allowed to alter any content of the configuration from the target SN. FFS on which RRC format is used (can be considered in stage-3)
19 For conditional PSCell addition, the MN transmits the final RRCReconfiguration/ RRCConnectionReconfiguration message to the UE. FFS how the encapsulation is done exactly (can be considered in Stage-3).



For CPA and MN initiated Inter-SN CPC, the MN generates and transmits the conditional configuration message (i.e. RRCReconfiguration/RRCConnectionReconfiguration message) to the UE.  The RRCReconfiguration provided by the candidate PSCell(s) is encapsulated in the final conditional reconfiguration message to the UE. The MN is not allowed to alter the RRCReconfiguration provided by the candidate PSCell(s).

Proposal 1: Option 1 should be used for the generation of conditional reconfiguration for SN initiated inter-SN conditional PSCell change. 
Option 1:	The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s). 

7	Non-conditional SCG RRC Reconfiguration can be sent in the same MN generated RRCRconfiguration message, which carries execution conditions and target candidate configurations. i.e. ‎the secondaryCellGroup can be sent in the same configuration message with the ‎conditionalReconfiguration for inter-SN CPC.

9	The message carrying ‎conditionalReconfiguration for CPA/CPC is in MN format (i.e. contains ‎both MCG and SCG re-configurations). For the following cases: a). MN-Initiated CPA b). MN-Initiated inter-SN CPC c). SN-initiated inter-SN CPC. 

2	Only SRB1 can be used in CPA and Inter-SN CPC scenarios in Rel-17. The complete message upon CPAC execution for CPA and Inter-SN CPC in Rel-17 should be provided to the MN via SRB1.

Accordingly, the CPAC configurations should include the execution condition and the  SN RRCReconfiguration message. The MN transmits the MN RRC(Connection)Reconfiguration message, including the CPAC configurations, to the UE. The MN RRC(Connection)Reconfiguration message can also include a non-conditional SN RRCReconfiguration message, for instance in order to configure measurement events (and related measurement objects) used as execution conditions for inter-SN CPC.
Observation 1 : For CPAC, the MN RRC(Connection)Reconfiguration message includes a list  (execution condition, SN RRCReconfiguration message). For inter-SN CPC, the MN RRC(Connecton)Reconfiguration message may also include a source SN RRCReconfiguration message.
At SN addition or inter-SN PSCell change, in addition to the SN RRCReconfiguration message, the MN can include other MR-DC-related information in the MN RRC(Connection)Reconfiguration message. For example, the RadioBearerConfig from the SN, sk-Counter and targetCellSMTC-SCG. In addition, the MN RRC(Connection)Reconfiguration message may include a reconfiguration of the MCG and of the MN measConfig triggered by the UE capability coordination between the MN and the source SN. In our understanding, for CPAC, the MN also needs to send these information to the UE. In addition, UE capability coordination between the MN and the candidate target SN may also require a reconfiguration of the MCG simultaneously with the CPAC execution. Therefore, each SN RRCReconfiguration message for CPAC should be embedded in a separate MN RRC(Connection)Reconfiguration message, to be applied as a normal combined reconfiguration upon CPAC execution. 
Proposal 1: For CPA and MN-initiated CPC, the MN RRC(Connection)Reconfiguration message includes a list of (execution condition, MN RRC(Connection)Reconfiguration message with an embedded SN RRCReconfiguration message). The UE will apply the MN RRC(Connection)Reconfiguration message (with the embedded SN RRCReconfiguration message) when CPAC is to be executed.
In CHO, condReconfigurationToApply/condRRCReconfig contains an RRCConnectionReconfiguration/RRCReconfiguration message. We can reuse this parameter to include the MN RRC(Connection)Reconfiguration message with the embedded SN RRCReconfiguration message for inter-N CPC and for CPA.
Proposal 2: For CPA and MN-initiated CPC, reuse the ConditionalReconfiguration Rel-16 IE in which condReconfigurationToApply/condRRCReconfig   contains an MN RRC(Connection)Reconfiguration messaged with an embedded SN RRCReconfiguration message.
The next question is whether the parameter used for CHO can also be used for CPA and for MN-initiated inter-SN CPC. The benefit could be to avoid defining a separate procedure but there would still be some differences.
Proposal 3: Discuss whether the Rel-16 conditionalReconfiguration parameter, which is used for CHO, can be reused for CPA and MN-initiated inter-SN CPC.
For SN-initiated inter-SN CPC, each conditional reconfiguration should also be an MN RRC(Connection)Reconfiguration messages each with an embedded SN RRCReconfiguration message but execution conditions should be formatted by the SN without affecting the MN, in order to allow an extension of SN executions in a later release.
Proposal 4: For SN-initiated inter-SN CPC, each conditional reconfiguration is also an MN RRC(Connection)Reconfiguration message with an embedded SN RRCReconfiguration message (and upon execution the UE will apply the MN RRC(Connection)Reconfiguration message with the embedded SN RRCReconfiguration message) but the corresponding SN execution condition is provided in SN format not visible to the SN.
Proposal 5: Discuss whether to include the list of SN execution conditions in the source SN RRC message or as containers placed by the MN together with the corresponding conditional configuration.
In CPAC, RAN2 has the following agreements:
10	In CPA and Inter-SN CPC, upon execution of CPAC, ‎the UE ‎shall ‎reply the RRCReconfigurationComplete/RRCConnectionReconfigurationComplete ‎message to ‎the MN ‎including an embedded RRC complete message to the SN, and then the MN ‎informs the ‎target SN. 

Therefore, the MN needs to know which SN is the target SN. We think the UE shall send one indication to the MN. In our understanding, the indication can be the condReconfigId or the target PSCell ID.  
Proposal 6: Upon execution of CPAC, ‎the UE sends the condReconfigId or the target PSCell ID to the MN.
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Based on the discussion in this paper, we have the following observations and proposals:
Observation 1 : For CPAC, the MN RRC(Connection)Reconfiguration message includes a list  (execution condition, SN RRCReconfiguration message). For inter-SN CPC, the MN RRC(Connecton)Reconfiguration message may also include a source SN RRCReconfiguration message.
Proposal 1: For CPA and MN-initiated CPC, the MN RRC(Connection)Reconfiguration message includes a list of (execution condition, MN RRC(Connection)Reconfiguration message with an embedded SN RRCReconfiguration message). The UE will apply the MN RRC(Connection)Reconfiguration message (with the embedded SN RRCReconfiguration message) when CPAC is to be executed.
Proposal 2: For CPA and MN-initiated CPC, reuse the ConditionalReconfiguration Rel-16 IE in which condReconfigurationToApply/condRRCReconfig contains an MN RRC(Connection)Reconfiguration message with an embedded SN RRCRreconfiguration message.
Proposal 3: Discuss whether the Rel-16 conditionalReconfiguration parameter, which is used for CHO, can be reused for CPA and MN-initiated inter-SN CPC.
Proposal 4: For SN-initiated inter-SN CPC, each conditional reconfiguration is also an MN RRC(Connection)Reconfiguration message with an embedded SN RRCReconfiguration message (and upon execution the UE will apply the MN RRC(Connection)Reconfiguration message with the embedded SN RRCReconfiguration message) but the corresponding SN execution condition is provided in SN format not visible to the SN.
Proposal 5: Discuss whether to include the list of SN execution conditions in the source SN RRC message or as containers placed by the MN together with the corresponding conditional configuration.
Proposal 6: Upon execution of CPAC, ‎the UE sends the condReconfigId or the target PSCell ID to the MN.

