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1. Introduction
In RAN2#69bis meeting, the final decision of adopting additional approach for PCell change was deferred to RAN2#71. In last several meetings, some agreements were achieved and might affect the decision. This document analyses the additional approach for PCell change based on current agreements and provides the RRC signalling for the corresponding approach.
2. Discussion
2.1. Additional approach
In RAN2#69bis [1], some options were listed for PCell change as shown in table 1:
Table 1 options for PCell change
	option
	RACH
	KeNB change

(+re-establishment of L2)
	Comment

	1. 
	Yes
	Yes
	Already agreed

	2
	Yes
	No
	Needed ?: Explicitly limit to change of PCC within CCset ? (at least one cell remains in the CCset before and after reconfiguration) ?

	3
	No
	Yes
	Needed ?

	4
	No
	No
	Needed ? Explicitly limit to change of PCC within CCset (at least one cell remains in the CCset before and after reconfiguration) ?


If we have an additional approach for PCell change (additional to approach 1), it would be either approach 2 or 4 above.
Whether to have RACH or not?

The significant difference between approach 2 and 4 is whether to have RACH or not. The main benefit of RACH is to provide synchronization between UE and eNB. As is approved in [2], PCell change can be done without RACH. Furthermore, in Rel-10, the UL scenarios are only intra-band aggregation for TDD and FDD, and single TA is agreed to be used among all CCs. Therefore, UL timing of UE will not be affected by PCell change with reconfiguration procedure. So RACH is not necessary, and approach 4 is recommended.
Observation 1: RACH is not necessary for PCell change using reconfiguration procedure.
Whether to limit PCell change within CCset?

As the analysis in [2], approach 4 can be used to change PCell within CCset, which means at least one cell remains in the CCset after reconfiguration. For the case that the CCset is entirely changed, using approach 4 to change PCell is risky. For example, as PCell is the reference cell for UL timing, for FDD, if new PCell and old PCell are inter-band, change of CCset (including change of PCell) from one band to another can cause the inaccurate UL timing.  For this case, HO is more suitable. Thus, if approach 4 is adopted, it is better to limit the change of PCell within CCset or at least within the same band. 
Observation 2: if approach 4 is adopted, it’s better to limit the change of PCell within CCset.
Observation 3: HO is more suitable for inter-band PCell change.
What are the characters and benefits of approach 4?
As discussed in RAN2#69bis meeting and [2], approach 4 can be characterized as:

· Do not change AS key;

· Do not reestablish PDCP and RLC entity;

· Do not reset of MAC entity;
· No RACH; 
And the benefits of approach 4 are listed below:

· Reducing the frequency of key derivation

· Reducing the frequency of traffic interruption and data loss
· Reducing the latency of the procedure of PCell change

· Leaving more flexibility to eNB implementation
As shown above, the impact is little, and it will not increase too much complexity of UE and eNB.
Observation 4: The impact of approach 4 is little, and it will not increase too much complexity.
As analysis above, we propose:

Proposal 1： PCell change can be done without RACH and key change.
2.2. RRC signalling of additional approach
Based on current agreements, draft 36.300 CR [3] and 36.331 CR [4] are generalized. This section provides some possible solutions of RRC signalling for PCell change with approach 4. The followings are referred to the latest 36.331 CR [4] and 36.331 v9.3.0 [5], and the new IEs are yellow highlighted.
Alt 1: New IEs for PCell change
In this solution, some new IEs (e.g. PCellChangeInfo as shown below) are defined for PCell change, which is a different branch from HO as shown below.
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 {


lateR8NonCriticalExtension


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-v10xy-IEs
OPTIONAL
-- Need OP

}

RRCConnectionReconfiguration-v10xy-IEs ::= SEQUENCE {


secCellToReleaseList-r10


SecCellToReleaseList-r10
OPTIONAL, 
-- Need ON


secCellToAddModList-r10



SecCellToAddModList-r10

OPTIONAL, 
-- Cond HO-toEUTRA


pCellChangeInfo





PCellChangeInfo


OPTIONAL,
-- Cond PCell change

...,

}

SecCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSecCell-r10)) OF SecCellToAddMod-r10
SecCellToAddMod-r10 ::=


SEQUENCE {


secCellIndex-r10




ServCellIndex-r10,


cellIdentification




SEQUENCE {


-- FFS what to specify here and what within the common information



physCellId-r10





PhysCellId,



dl-CarrierFreq





ARFCN-ValueEUTRA

}
















OPTIONAL,
-- Need FFS


radioResourceConfigCommon-r10

RadioResourceConfigCommonSecCell-r10
OPTIONAL,
-- Need FFS

-- dedicated parameters

radioResourceConfigDedicated-r10
RadioResourceConfigDedicatedSecCell-r10
OPTIONAL,
-- Need FFS

...

}
SecCell-ToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell)) OF CellIndex-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

	RRCConnectionReconfiguration field descriptions

	pCellChangeInfo

This field is used to change PCell without RACH and key change.


	Conditional presence
	Explanation

	PCell change
	The field is mandatory present in case of PCell change without RACH and key change; otherwise the field is not present.


PCellChangeInfo
The IE PCellChangeInfo includes parameters relevant for PCell change without RACH and key change.

PCellChangeInfo information element
-- ASN1START

PCellChangeInfo 
::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Need FFS

carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Need FFS

additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Need FFS

radioResourceConfigCommon


RadioResourceConfigCommon,


...

}
-- ASN1STOP

Alt 2: New indicator and reusing IE MobilityControlInfo
In this solution, a new indicator is introduced to distinguish HO and reconfiguration for PCell change, and the relevant configurations are included in IE MobilityControlInfo, i.e., one bit indicates PCell change without HO even when the MCI is included. Some parameters in MCI used for HO are invalid for PCell change using reconfiguration, such as C-RNTI, t304. Thus, if the indicator shows that it is a reconfiguration procedure for PCell change, UE ignore the invalid parameters. The RRC signalling is shown below.
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 and PCell change

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 {


lateR8NonCriticalExtension


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-v10xy-IEs
OPTIONAL
-- Need OP

}

RRCConnectionReconfiguration-v10xy-IEs ::= SEQUENCE {


secCellToReleaseList-r10


SecCellToReleaseList-r10
OPTIONAL, 
-- Need ON


secCellToAddModList-r10



SecCellToAddModList-r10

OPTIONAL, 
-- Cond HO-toEUTRA


pCellChangeIndicator



BOOLEAN,

...,

}

SecCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSecCell-r10)) OF SecCellToAddMod-r10
SecCellToAddMod-r10 ::=


SEQUENCE {


secCellIndex-r10




ServCellIndex-r10,


cellIdentification




SEQUENCE {


-- FFS what to specify here and what within the common information



physCellId-r10





PhysCellId,



dl-CarrierFreq





ARFCN-ValueEUTRA

}
















OPTIONAL,
-- Need FFS


radioResourceConfigCommon-r10

RadioResourceConfigCommonSecCell-r10
OPTIONAL,
-- Need FFS

-- dedicated parameters

radioResourceConfigDedicated-r10
RadioResourceConfigDedicatedSecCell-r10
OPTIONAL,
-- Need FFS

...

}
SecCell-ToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell)) OF CellIndex-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

	RRCConnectionReconfiguration field descriptions

	pCellChangeIndicator
This field is used to indicate whether it is reconfiguration procedure for PCell change or not. ‘true’ means it is reconfiguration procedure. This reconfiguration procedure for PCell change is done without RACH and key change.


	Conditional presence
	Explanation

	HO and PCell change
	The field is mandatory present in case of PCell change using reconfiguration procedure and handover within E-UTRA or to E-UTRA; otherwise the field is not present.


MobilityControlInfo
The IE MobilityControlInfo includes parameters relevant for network controlled mobility to/within E‑UTRA and PCell change.

MobilityControlInfo information element
-- ASN1START

MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA


carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Cond HO-toEUTRA


additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Cond HO-toEUTRA


t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare1},

newUE-Identity





C-RNTI,

radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP

...

}

CarrierBandwidthEUTRA ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1},


ul-Bandwidth





ENUMERATED {













n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1}
OPTIONAL -- Need OP

}

CarrierFreqEUTRA ::=



SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL
-- Cond FDD

}

-- ASN1STOP

If it is reconfiguration procedure for PCell change, and UE receives the IEs t304, newUE-Identity and rach-ConfigDedicated as green highlighted above, UE ignores these IEs and change PCell without RACH and key change.
As the analysis above, the impacts on RRC signalling of adopting Alt 1 and Alt 2 are not significant. Comparing the two solutions, Alt 2 has less impact than Alt 1. Therefore, we have slightly preference to Alt2.
Proposal 2: New indicator is proposed to be introduced to distinguish HO and reconfiguration for PCell change, and the relevant configurations are included in IE MobilityControlInfo.
3. Conclusion
In this contribution, we discussed another possible approach for Pcell change other than the agreed handover procedure. Proposals are given below.
Proposal 1： PCell change can be done without RACH and key change.
Proposal 2: New indicator is proposed to be introduced to distinguish HO and reconfiguration for PCell change, and the relevant configurations are included in IE MobilityControlInfo.
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