3GPP TSG RAN WG2 #70bis

 R2-104061
28th June - 2nd July 2010, Stockholm, Sweden
(Revised from R2-103613)
Source:
Panasonic
Title: 
Message Structure of Pcell/Scell Configuration in CA
Agenda Item:
7.1.2.4
Document for:
Discussion
1. Introduction

In last RAN2#70 meeting, it was pointed out that the RRC message structure for Rel-10 (e.g. CE or NCE) should be first better understood, how Pcell and Scells are handled.
This document shows our preference of message structure of Pcell/Scell Configuration.
2. Discussion

2.1. Using Non Critical Extension vs Critical Extension
In Rel-8/9, RRCConnectionReconfiguration message is used to modify UEs RRC connection. RRCConnectionReconfiguration message is structured by measConfig, mobilityControlInfo which includes radioResourceConfigCommon, dedicatedInfoNASList, radioResourceConfigDedicated, securityConfigHO.
At first, we don't think it is essential to introduce a new message. Therefore we propose: 

Proposal1:   RRCConnectionReconfiguration message can be used for the configuration of Pcell and Scell.
Within RRCConnectionReconfiguration message, we think the modification on measConfig, dedicatedInfoNASList and securityConfigHO can be done within these messages or does not directly related with modification on carrier aggregation.
· RAN2 discussion has assumed to extend the Rel-8/9 measConfig somehow. It should be possible to reuse the structure also for carrier aggregation. measConfig is related with Pcell but measConfig can be enhanced for carrier aggregation within measConfig.
· dedicatedInfoNASList is not related with carrier aggregation. 

· securityConfigHO might require some modification (e.g. CondHO), However most of the parameters from securityConfigHO should be able to be reused.
Proposal 2: Modification on measConfig is within these branches.
Proposal 3: dedicatedInfoNASList and securityConfigHO should be separately discussed.
So we focus the discussion on mobilityControlInfo and radioResourceConfigDedicated from Pcell perspective..
· In carrier aggregation, Pcell is similar to Rel-8/9 serving cell. mobilityControlInfo can be reused by accommodating radioResourceConfigCommon for Pcell in order to inform broadcasted system information during Pcell change. As we discussed in [1], Pcell configuration should be the same or similar to Rel-8/9 serving cell configuration.
· As mentioned above, radioResourceConfigDedicated can be reused by accommodating radioResorceConfigDedicated for Pcell in order to inform dedicated information. Some parameters may need to be modified or enhanced. 
From above analysis, there is not a big difference between Rel-8/9 serving cell configuration and Pcell configuration. Therefore, we propose that the message structure of Pcell configuration is reused from Rel-8/9 serving cell configuration 
Conclusion 1: Pcell configuration can be reused mobilityControlInfo and radioResourceConfigDedicated (i.e. no need to use criticalExtension).
Parameters of Pcell configuration covers parameters of Scell configuration as discussed in [1][2]. Then, Scell configuration is structured by part of mobilityControlInfo and radioResourceConfigDedicated. Then, there are several alternatives how to make the message structure of Scell Configuration. Alternative 1 is using nonCriticalExtension in RRCConnectionReconfiguration message. Alternative 2 is using nonCriticalExtension in mobilityControlInfo and radioResourceConfigDedicated. Both Alternative 1 and Alternative2 are feasible since there is no new parameter from mobilityControlInfo and radioResourceConfigDedicated. Therefore, we should not use criticalExtension since we should avoid using criticalExtension for future releases, as much as possible.
Conclusion 2: nonCriticalExtension can be used for the Scell configuration.
Proposal 4: nonCriticalExtension should be used to include Pcell and Scell configuration i.e. it is possible to handle carrier aggregation without criticalExtention.
As it should be possible to modify Scell configuration or change Scell itself without handover, it is desirable that radio resource configuration of Scell is not within mobilityControlInfo like Pcell common configuration.

Proposal 5: Scell common and/or dedicated configuration should not be linked with mobilityControlInfo.
2.2. Common part and Dedicated part in Scell configuration
Rel-8/9 configuration is separated in a common part and a dedicated part. The common part contains the parameters being common among UEs which are belonging to the same cell. UE updates the common part by broadcasted system information or by dedicated signalling (i.e. mobilityControlInfo). The Dedicated part (i.e. radioResourceConfigDedicated) encompasses UE specific parameters. UE modifies the dedicated part by acquiring dedicated signalling. 
From signalling perspective, Scell configuration is updated only by dedicated signalling according to the last RAN2 agreement. Therefore, it would be good to discuss following two options. 
Option A is that Common and dedicated part of Scell configuration are signalled separately. 
Example of structure is as follows

---Start

mobilityControlInfo ...includes Pcell common config
radioResourceConfigDedicated  ... includes Pcell dedicated config

NonCriticalExtension

radioResourceConfigScell[]  
mobilityControlInfoScell[] ... includes Scell common config

radioResourceconfigDedicatedScell[] ... includes Scell dedicated config
---End
Option A-1: container for Scell configuration is different from container for Pcell configuration

i.e. container of mobilityControlInfoScell is different from container of mobilityControlInfo, container of radioResourceConfigDedicatedScell is different from container of radioResourceConfigDedicated.
Option A-2: container for Scell configuration is same with container for Pcell configuration

i.e. container of mobilityControlInfoScell equals to container of mobilityControlInfo, container of radioResourceConfigDedicatedScell equals to container of radioResourceConfigDedicated.

Option B: Both common and dedicated config of Scell are signalled in one container 
Example of structure is as follows:

---Start

mobilityControlInfo

radioResourceConfigCommon  ... includes Pcell common config

radioResourceConfigDedicated  ... includes Pcell dedicated config

nonCriticalExtension

radioResourceConfigScell[]  ... includes Scell common and dedicated config
---End
Which option is supported should be discussed from following three perspectives.

Signalling overhead

If modification of broadcasted system information is done frequently or modification of dedicated information is done frequently, Option A-1 is better from signalling overhead point of view (i.e. to avoid using optional bits for each parameter) since update timing between common part and dedicated part is different. On the other hand, if modification of broadcasted system information is done rarely and also the modification of dedicated information is done rarely, Option B performs better in terms of signalling overhead since Option A has additional two bits compared to Option B.
Delta signalling perspective
If delta signalling from Pcell configuration is applied to Scell configuration, Option A-1 and Option A-2 is good since message structure of Scell configuration should be similar with message structure of Pcell configuration as much as possible. On the other hand, whether to have delta signalling or not need the conclusion.
Standardization effort 
Both Option A-1 and Option B need to have same efforts. On the other hand, Option A-2 needs to have small effort compared with Option A-1 and Option B since all of the Pcell configuration is optional so that we can just define such that some configuration might not be applicable if the cell is behaiving as Scell.
From above perspectives, we support Option A and whether we support Option A-1 and Option A-2 is FFS.

Proposal 6: Common and dedicated part of Scell configuration are signalled separately.
3. Conclusion

This document shows our preference of message structure for Pcell/Scell Configuration. We propose as follows:
Proposal1:   RRCConnectionReconfiguration message can be used for the configuration of Pcell and Scell.
Proposal 2: Modification on measConfig is within these branches.

Proposal 3: dedicatedInfoNASList and securityConfigHO should be separately discussed.

Proposal 4: nonCriticalExtension should be used to include Pcell and Scell configuration i.e. it is possible to handle carrier aggregation without criticalExtention.
Proposal 5: Scell common and/or dedicated configuration should not be linked with mobilityControlInfo.
Proposal 6: Common and dedicated part of Scell configuration are signalled separately.
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ANNEX
Following is the example of RRCConnectionReconfiguration message in Proposal6.
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,
-- NeedOP


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 {

radioResourceConfigScellList-r10
RadioResourceConfigScellList-r10-IEs OPTIOMAL – Need ON

}

RadioResourceConfigScellList-r10 ::= SEQUENCE (SIZE 1..maxCell)) OF radioResourceConfigScell-r10
RadioResourceConfigScell-r10

::= SEQUENCE {


mobilityControlInfoScell-r10


MobilityControlInfoScell-r10-IEs
OPTIONAL, -- Need ON


radioResourceConfigDedicatedScell-r10
RadioResourceConfigDedicatedScell-r10-IEs 

















OPTIONAL, -- Need ON


SystemFrameNumber




BIT STRING {SIZE (8)}


cell index






INTEGER {0..7}

nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP
}
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
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