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1. Introduction

The following are some of the statements related to SCell configuration and TAG reconfiguration in the running CR for CA enhancement in TS36.300:
Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by the serving eNB with RRC signaling. The mapping between a SCell and a TAG may be reconfigured with RRC signaling
Upon removal of the last SCell in a sTAG, TAT of the timing advance group should not be running. It is FFS whether this will be achieved by deconfiguring the TAT or by explicitly stopping the TAT when the SCell is removed from the timing advance group;

In this contribution, the stage 3 details of the SCell configuration and TAG reconfiguration are further discussed.

2. Discussion
During a SCell configuration with a dedicated UL configuration, the SCell needs to be associated to a TAG for its uplink transmissions. In the user plane session, TAG ID is agreed to be used for indicating the TAG in which the TA command is for. The same TAG ID should be used for associating a SCell to a TAG.  
It is also agreed that each TAG will maintain a TAT with its own configured value. Again the same TAG ID should be used for configuring the TAT value of a TAG

Whenever a SCell with dedicated UL configuration needs to be configured to an existing TAG, the TAG ID associated with the existing TAG needs to be included in the SCell configuration.
Whenever a SCell with dedicated UL configuration needs to be configured to a new TAG, not only the TAG ID associated with the existing TAG needs to be included in the SCell configuration, the configuration of the new TAG (i.e. TAT value) needs to be configured as well. It may be also possible preconfigured a TAG and its configuration.
Requirement: The same TAG ID as used in the MAC TA Command should be used for mapping the SCell to the TAG and configuring TAT value of a TAG. TAG configuration (i.e. TAT value) of a TAG needs to be configured at least when the first SCell is added.
In Rel-10, the primary TAG is created once the PCell is established. The SCells with the same TA value and using PCell as timing reference are automatically part of the primary TAG. The TAT value associated with the primary TAG is provided when the PCell is established. All these need to be extended to allow SCell to be part of a different TAG (secondary TAG) other than the primary TAG in Rel-11. A secondary TAG is created when a SCell needs to use a different TA from the TA of existing TAG (i.e. when a SCell is added to the TAG). A secondary TAG is no longer needed when the last SCell is removed. There are generally 2 ways of associating the TAG ID to a SCell and its TAT value:

Option 1: TAG configuration is added to the mac-MainConfig and mapping of TAG ID and SCell is included in the SCellToAddMod-r10 (Example1 in Annex A)

Option 2: Create a new structure for the secondary TAG on the RRCConnectionReconfiguration level and each TAG maintains its list of SCell configurations (Example 2 in Annex A).


Option 3: Like Option 2 except that each TAG only maintains the list of SCellindex which belong to the TAG (Example 3 in Annex A)  
Option 1 extends the existing Rel-10 structure to include the configuration of TAG and the mapping of the SCell to a TAG. 
Option 2 maintains the existing Rel-10 structure for the primary TAG and adds a new structure for each TAG. Removing the TAG will also mean the removal of all the SCells within the TAG. To move a SCell between TAG will require delete and add of SCell which will force the activation status of the SCell to ‘deactivated’.
Like Option 2, Option 3 maintains the existing Rel-10 structure but adds a new structure to indicate the mapping between the SCell and its TAG and the configuration related to the TAG. SCell without further mapping information is considered to belong to pTAG.
All options can be made to work. The main difference between the 3 options is that Option 2 only allows the change of TAG for a SCell to be performed via a deletion and addition of a SCell while Option 1/3 allows the change of TAG for a SCell to be performed by just reconfiguring the TAGID of the SCell in addition of deletion and addition of a SCell.
Hence Option 2 will result in more signalling overhead as the whole configuration of the SCell needs to be signalled again even though the only things that need to be added is the new TAG configuration during the remapping of the SCell to another TAG. Furthermore, deleting and adding of the SCell will change the activation state of the SCell to ‘deactivated’ and will require a further MAC Activation Command to activate the SCell. This may not be necessary. Comparing Example 1, 2 and 3, one further benefit of Option 1 is that it has less impact to the ASN.1.

On the other hand, TAG reconfiguration is seen to be an infrequent event from a system point of view. Option 1/3 may be seen as an optimisation. Also, as the TAG configuration is separated from the SCell configuration, there is the possibility that there will be hanging SCell configuration with no TAG configuration (further conditions need to be added). 

However, since Option 1 provides the minimum impact to ASN,1, it is proposed that Option 1 is chosen:

Proposal: TAG configuration of secondary TAG is added to the extension marker of mac-MainConfig and mapping of TAG ID and SCell is included in the non-critical extension of SCellToAddMod-R10 

3. Conclusion

It is requested that RAN2 take the following proposals into consideration:
Proposal: TAG configuration of secondary TAG is added to the extension marker of mac-MainConfig and mapping of TAG ID and SCell is included in the non-critical extension of SCellToAddMod-R10 

The ASN.1 changes are shown in Example 1 in the Annex A.
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Annex A:

Example 1: Option 1: TAG configuration is added to the mac-MainConfig and mapping of TAG ID and SCell is included in the SCellToAddMod-r10.
–
MAC-MainConfig
The IE MAC-MainConfig is used to specify the MAC main configuration for signalling and data radio bearers.

MAC-MainConfig information element
-- ASN1START

MAC-MainConfig ::=




SEQUENCE {


ul-SCH-Config





SEQUENCE {



maxHARQ-Tx






ENUMERATED {













n1, n2, n3, n4, n5, n6, n7, n8,













n10, n12, n16, n20, n24, n28,













spare2, spare1}

OPTIONAL,
-- Need ON



periodicBSR-Timer




ENUMERATED {













sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, sf1280, sf2560,













infinity, spare1}
OPTIONAL,
-- Need ON



retxBSR-Timer





ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1},



ttiBundling






BOOLEAN


}















OPTIONAL, 
-- Need ON


drx-Config






DRX-Config




OPTIONAL,
-- Need ON


timeAlignmentTimerDedicated


TimeAlignmentTimer,


phr-Config






CHOICE {



release







NULL,



setup







SEQUENCE {




periodicPHR-Timer




ENUMERATED {sf10, sf20, sf50, sf100, sf200,
















sf500, sf1000, infinity},




prohibitPHR-Timer




ENUMERATED {sf0, sf10, sf20, sf50, sf100,

















sf200, sf500, sf1000},




dl-PathlossChange




ENUMERATED {dB1, dB3, dB6, infinity}



}


}















OPTIONAL,
-- Need ON


...,


[[
sr-ProhibitTimer-r9




INTEGER (0..7)


OPTIONAL
-- Need ON


]],


[[
mac-MainConfig-v1020



SEQUENCE {




sCellDeactivationTimer-r10


ENUMERATED {














rf2, rf4, rf8, rf16, rf32, rf64, rf128,














spare}


OPTIONAL,
-- Need OP




extendedBSR-Sizes-r10



ENUMERATED {setup}

OPTIONAL,
-- Need OR



extendedPHR-r10





ENUMERATED {setup}

OPTIONAL
-- Need OR



}














OPTIONAL
-- Need ON


]],

[[
tagConfigList-r11




TagConfigList-r11

OPTIONAL

-- Need ON


]]
}
TagConfigList-r11 ::=
SEQUENCE {


tagToReleaseList-r11

TagToReleaseList-r11



OPTIONAL,

-- Need ON

tagToAddModList-r11


TagToAddModList-r11




OPTIONAL

-- Need ON
}

TagToReleaseList-r11::=

SEQUENCE (SIZE (1..maxTAG-r11)) OF TagIndex-r11
TagToAddModList-r11::=

SEQUENCE (SIZE (1..maxTAG-r11)) OF TagConfig-r11
TagConfig-r11 ::=
SEQUENCE {


tagIndex-r11




TagIndex-r11,


timeAlignmentTimer-r11


TimeAlignmentTimer
}

RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {


sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL, 
-- Need ON


sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}

SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...,


[[
tagIndex-r11





TagIndex-r11





OPTIONAL
-- Need OR


]]
}
SCellToReleaseList-r10 ::= SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10

Example 2: Option 2: Keep the existing structure for the primary TAG and create a new structure for the secondary TAG on the RRCConnectionReconfiguration level. 
–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measConfig






MeasConfig





OPTIONAL,
-- Need ON


mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO


dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, -- Cond HO-toEUTRA


securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO


nonCriticalExtension



RRCConnectionReconfiguration-v890-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v890-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING




OPTIONAL,
-- Need OP


nonCriticalExtension



RRCConnectionReconfiguration-v920-IEs

OPTIONAL

}

RRCConnectionReconfiguration-v920-IEs ::= SEQUENCE {


otherConfig-r9





OtherConfig-r9




OPTIONAL,
-- Need ON


fullConfig-r9





ENUMERATED {true}



OPTIONAL, 
-- Cond HO-Reestab


nonCriticalExtension



RRCConnectionReconfiguration-v1020-IEs

OPTIONAL

}

RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {


sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL, 
-- Need ON


sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL, 
-- Need ON


nonCriticalExtension



 RRCConnectionReconfiguration-v11XX-IEs

OPTIONAL

}
RRCConnectionReconfiguration-v11XX-IEs ::= SEQUENCE {


tagToReleaseList-r11



TagToReleaseList-r11


OPTIONAL, 
-- Need ON


tagToAddModList-r11




TagToAddModList-r11



OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}

TagToReleaseList-r11 ::=
SEQUENCE (SIZE (1..maxTAG-r11)) OF TagIndex-r11
TagToAddModList-r11 ::=

SEQUENCE (SIZE (1..maxTAG-r11)) OF TagToAddMod-r11

TagToAddMod-r11 ::= SEQUENCE {


tagIndex-r11





TagIndex-r11,


timeAlignmentTimer-r11



TimeAlignmentTimer



OPTIONAL,
-- Cond TagAdd

sCellToReleaseList-r11



SCellToReleaseList-r10


OPTIONAL, 
-- Need ON


sCellToAddModList-r11



SCellToAddModList-r10


OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}
SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...

}

SCellToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10

SecurityConfigHO ::=



SEQUENCE {


handoverType





CHOICE {



intraLTE






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig

OPTIONAL,
-- Cond fullConfig




keyChangeIndicator




BOOLEAN,




nextHopChainingCount



NextHopChainingCount



},



interRAT






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig,




nas-SecurityParamToEUTRA


OCTET STRING (SIZE(6))



}


},


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	fullConfig
	This field is mandatory present for handover within E-UTRA when the fullConfig is included; otherwise it is optionally present, Need OP. 

	HO
	The field is mandatory present in case of handover within E-UTRA or to E-UTRA; otherwise the field is not present.

	HO-Reestab
	This field is optionally present, need ON, in case of handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment; otherwise the field is not present.

	HO-toEUTRA
	The field is mandatory present in case of handover to E-UTRA or for reconfigurations when fullConfig is included; otherwise the field is optionally present, need ON.

	nonHO
	The field is not present in case of handover within E-UTRA or to E-UTRA; otherwise it is optional present, need ON.

	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is not present.

	SCellAdd2
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON.

	TagAdd
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON.


Example 3: Option 3: Like Option 2 except that each TAG only maintains the list of SCellindex which belong to the TAG
–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measConfig






MeasConfig





OPTIONAL,
-- Need ON


mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO


dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, -- Cond HO-toEUTRA


securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO


nonCriticalExtension



RRCConnectionReconfiguration-v890-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v890-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING




OPTIONAL,
-- Need OP


nonCriticalExtension



RRCConnectionReconfiguration-v920-IEs

OPTIONAL

}

RRCConnectionReconfiguration-v920-IEs ::= SEQUENCE {


otherConfig-r9





OtherConfig-r9




OPTIONAL,
-- Need ON


fullConfig-r9





ENUMERATED {true}



OPTIONAL, 
-- Cond HO-Reestab


nonCriticalExtension



RRCConnectionReconfiguration-v1020-IEs

OPTIONAL

}

RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {


sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL, 
-- Need ON


sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL, 
-- Need ON


nonCriticalExtension



 RRCConnectionReconfiguration-v11XX-IEs

OPTIONAL

}
RRCConnectionReconfiguration-v11XX-IEs ::= SEQUENCE {


tagToReleaseList-r11



TagToReleaseList-r11


OPTIONAL, 
-- Need ON


tagToAddModList-r11




TagToAddModList-r11



OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}

TagToReleaseList-r11 ::=
SEQUENCE (SIZE (1..maxTAG-r11)) OF TagIndex-r11
TagToAddModList-r11 ::=

SEQUENCE (SIZE (1..maxTAG-r11)) OF TagToAddMod-r11

TagToAddMod-r11 ::= SEQUENCE {


tagIndex-r11





TagIndex-r11,


timeAlignmentTimer-r11



TimeAlignmentTimer



OPTIONAL,
-- Cond TagAdd

sCellIndexToReleaseList-r11



SCellToReleaseList-r10


OPTIONAL, 
-- Need ON


sCellIndexToAddModList-r11



SCellToReleaseList-r10


OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}
SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...

}

SCellToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10

SecurityConfigHO ::=



SEQUENCE {


handoverType





CHOICE {



intraLTE






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig

OPTIONAL,
-- Cond fullConfig




keyChangeIndicator




BOOLEAN,




nextHopChainingCount



NextHopChainingCount



},



interRAT






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig,




nas-SecurityParamToEUTRA


OCTET STRING (SIZE(6))



}


},


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	fullConfig
	This field is mandatory present for handover within E-UTRA when the fullConfig is included; otherwise it is optionally present, Need OP. 

	HO
	The field is mandatory present in case of handover within E-UTRA or to E-UTRA; otherwise the field is not present.

	HO-Reestab
	This field is optionally present, need ON, in case of handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment; otherwise the field is not present.

	HO-toEUTRA
	The field is mandatory present in case of handover to E-UTRA or for reconfigurations when fullConfig is included; otherwise the field is optionally present, need ON.

	nonHO
	The field is not present in case of handover within E-UTRA or to E-UTRA; otherwise it is optional present, need ON.

	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is not present.

	SCellAdd2
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON.

	TagAdd
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON.


Common Changes in both examples:

–

TagIndex
The IE TagIndex is used to identify a secondary timing advance group
TagIndex information element
-- ASN1START

TagIndex-r11 ::=


INTEGER (1..3)

-- ASN1STOP


- 1 -

