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1 Introduction

CA impacts the reconfiguration message structure. The configuration of SCells will include the system information of SCells required for transmission/reception (the RAN2 agreement) and some dedicated L1/MAC configurations [1]. This document discusses different alternatives how the reconfiguration message can be structured for the configurations of SCells in CA and proposes a way forward.     
2 Discussion
Currently in Rel-8/9 the RRCConnectionReconfiguration message is used for the following purposes:

· Measurement configuration (measConfig)
· Handover (mobilityControlInfo, radioResourceConfigDedicated, securityConfigHO, measConfig, fullConfig)
· RB setup (dedicatedNASInfoList, radioResourceConfigDedicated)
· Reconfiguration (radioResourceConfigDedicated, measConfig, fullConfig)

· Proximity indication configuration (otherConfig)
In Rel-10 when the multi carriers are introduced, mainly the IEs measConfig, MobilityControlInfo and radioResourceConfigDedicated could be impacted. It seems the overall changes in the measConfig could be kept at minimum. As discussed in [1] some configurations within physicalConfigDedicated and mac-MainConfig could be CC/cell specific. The signalling should allow those parameters configurable for Scells. So there will be multiple cells configurations for the physicalConfigDedicated and mac-MainConfig. It has been agreed that the relevant system information of Scells will be signalled to the UE. Then either the mobilityControlInfo or some new IE could be used to signal the system information of Scells at Scells additions. However in Rel-8/9 the procedural text is written in a way that the HO procedure is always triggered whenever the mobilityControlInfo is included in the reconfiguration message. That means the current mobilityControlInfo would not be appropriate for signalling the Scells system information.  

In general there are two options to extend the reconfiguration message for multi-carrier configurations:
· Use critical extension introducing RRCConnectionReconfiguration-r10 message. 
· Use non-critical extension to add the multi-carrier configurations.
2.1 Critical extension
When the CE is used, it is possible to introduce the additions due to multi carriers in the most relevant places in a new message. For example the Rel-10 message may look like below:

RRCConnectionReconfiguration-r10-IEs ::= SEQUENCE {


measConfig-r10






MeasConfig-r10




OPTIONAL,  -- Need ON


mobilityControlInfo-r10




MobilityControlInfo-r10


OPTIONAL,  -- Need OP

dedicatedInfoNASList




SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS



OPTIONAL,  -- Cond nonHO

radioResourceConfigDedicatedPCC-r10

RadioResourceConfigDedicated-r10
OPTIONAL,  -- Need ON

radioResourceConfigSCC-r10 



RadioResourceConfigSCC-r10

OPTIONAL,  -- Need ON

securityConfigHO





SecurityConfigHO



OPTIONAL,  -- Cond HO


otherConfig-r9






OtherConfig-r9




OPTIONAL,  -- Need ON


fullConfig-r9






ENUMERATED {true}



OPTIONAL,  -- Cond HO-Reestab


nonCriticalExtension




SEQUENCE {}





OPTIONAL   -- Need OP 
}

The measConfig-r10 is the combination of the Rel-8/9 measConfig plus measurement related changes required for CA. In the mobilityControlInfo-r10 a Choice structure could be introduced for either HO or PCC change. But this aspect will depend on any decision later on the PCC change discussion. The radioResourceConfigDedicated is replaced with the Pcell configurations and the Scells configurations. The Pcell dedicated configurations can reuse the current radioResouceConfigDedicated plus any changes required in Rel-10. But a new IE radioResourceConfigSCC-r10 seems necessary and is used to signal both the common information and the dedicated information of one or multiple Scells.   

2.2 Non-critical extension

If NCE is used, it seems most appropriate to define a new IE that groups all the Scells configurations together and extend from the message level. Similar to the IE radioResourceConfigSCC-r10 above, it will signal both the common information and the dedicated information for possibly more than one Scells. The ASN.1 using NCE may look like:

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-v10x0-IEs
OPTIONAL


}

RRCConnectionReconfiguration-v10x0-IEs ::= SEQUENCE {


measConfig-v10x0




measConfig-v10x0



OPTIONAL,
-- Need ON


pccChangeControlInfo-r10


MobilityControlInfo



OPTIONAL,
-- Need ON


radioResourceConfigSCC-r10 


RadioResourceConfigSCC-r10

OPTIONAL, 
-- Need ON

nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}
Then the current radioResourceConfigDedicated defines the Pcell dedicated configurations. Depending on any later decision on the PCC change discussion, the mobilityControlInfo could be either kept as it is now and is used to signal the target Pcell configurations at HO and at PCC change. Or alternatively a new IE pccChangeControlInfo-r10 could be introduced in the RRCConnectionReconfiguration-v10x0-IEs for the non-HO PCC change. Any measurement related changes for CA can be added as NCE in the measConfig-v10x0.   
2.3 Difference between CE and NCE

From above, it seems the differences between using CE and NCE are small. Either option could be fine from only the CA point of view. But in Rel-10 other features like UL/DL MIMO, MDT etc will also require changes in the reconfiguration message. The changes required by MDT could be in the measConfig only. But the UL MIMO according to the current discussions in RAN1 may impact the PUCCH/PUSCH configurations and the DL MIMO may require changes in the antennaInfoDedicated for new transmission modes and feedback modes. If we combine the CA and UL/DL MIMO (note that the UL/DL MIMO configurations might be configurable per CC due to possibly different number of antenna ports and different transmission modes on PCC and SCCs.), it becomes unclear whether the NCE could be easily done for the introductions of both multi carriers and the UL/DL MIMO. Only when we know what exact extensions are required for UL/DL MIMO, we could compare which option would be the best way forward. So we consider it is not really feasible now to decide that we will use the CE or the NCE for the changes related to CA. Our preference is to keep both options open and try to progress the CA work in both tracks in order to not delay the RAN2 work due to progresses on other features.  
2.4 Consideration on radioResourceConfigSCC-r10
In past meetings a cell/CC index has been proposed to identify each Scell configuration to save the signalling overhead. Also RAN1 has agreed that a 3-bit CC index is needed for the CC mapping when CIF is used. This CC index is UE specific and is signalled to the UE when a Scell is added and will not be changed as long as the Scell is configured. Our opinion is that they can be the same CC index signalled to the UE in RRC. One example of the radioResourceConfigSCC-r10 may look like below:

RadioResourceConfigSCC-r10 ::= SEQUENCE {


scc-ToAddModList 


SEQUENCE (SIZE (1..maxSCC)) OF SCC-ToAddMod

OPTIONAL,



scc-ToReleaseList 


SEQUENCE (SIZE (1..maxSCC)) OF SCC-Identity

OPTIONAL

}

SCC-ToAddMod ::=
SEQUENCE {


scc-Identity





SCC-Identity,


scc-ConfigCommon




SCC-ConfigCommon



OPTIONAL,




scc-ConfigDedicated




SCC-ConfigDedicated



OPTIONAL,



...

}

SCC-Identity ::=
INTEGER (0..7)

The lower level IEs within SCC-ConfigCommon and SCC-ConfigDedicated need to be discussed further. But it is foreseen that most of the current IE definitions related to the common/dedicated radio configurations will be reused. So the signalling only adds the possibility to signal more than one cell configurations when some configurations are CC/cell specific. But in some cases like the CQI-ReportConfig, a new type definition for only configuring the non-periodical CQI reporting on SCells might be needed as RAN1 agreed that the periodical CQI reporting applies only to Pcell.   
3 Conclusion
In this document we discussed either the CE or the NCE could be used for multi carriers configurations in Rel-10. We consider it is not really feasible to decide now that we will use the CE or the NCE for the changes related to CA due to impacts of other Rel-10 features. We would like to propose to keep both options open and try to progress the CA work in both tracks. The difference between the CE and the NCE is probably only on the message level. The lower level IEs within e.g. the radioResourceConfigSCC should be the same irrespective of CE or NCE. And most of the current IE definitions would be reused.   
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