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1 Introduction

During previous meeting, RAN2 discussed the methodology for the NR RRC specification and made some agreements, as shown below.

R2#97 Agreements

1
LTE information structuring should be taken as the solid baseline for NR RRC. Deviations should only be introduced after careful analysis

Objective 1
Minimal duplication, in particular for ASN.1

Objective 2
Compactness, simplicity and extensibility

Objective 3
Structuring of information according to generic protocol functions

2
RAN2 can discuss potential enhancements for the extension of size critical messages (i.e. mainly SIBs & UE capabilities) 
FFS on whether to use conditions or other means (e.g. text in procedure or field description to define expected network behaviour in different cases). Aim to avoid unnecessary UE actions for network error cases.

3
The use of need codes should be clarified to ensure consistent usage, in particular

a)
Need codes should reflect the action performed upon receiving a message with the field absent (rather than the action when the field is not configured)

b)
Need codes should distinguish one-shot and regular configuration parameters e.g. by introducing an additional need code.

R2#98 Agreements:

1
Add need codes for Specified, Maintain, Release.

FFS whether we also have None or the None behaviour is default
During the RAN2 Ad Hoc in Qingdao a TP for TS 38.331 with guidelines was agreed, mainly regarding the use of a new tag. During the R2#98 meeting a further TP related to the use of need codes was endorsed for inclusion in the running draft of TS 38.331. This contribution continues the discussion regarding some remaining issues, namely protocol extensions and conditions.

2 Discussion
2.1 Protocol extensions

During R2#98 we suggested including within an Extension Addition Group (EAG) extensions related to different versions/ releases in order to avoid the each extension introduced overhead associated with the EAG. The intention was to mimic the traditional NCE approach (used at end of message/ SIB) while sticking to a well defined concept of an EAG rather than by using the tricky approach used with the traditional NCE approach. The approach suggested in [1] was unfortunately incorrect. Adding field4 would result in an additional presence at the beginning of the EAG (i.e. prior to the bits for field2) which would be backwards incompatible.

ItemInfo ::=





SEQUENCE {


itemIdentity





INTEGER (1..max),


field1







Field1,


field2







Field2




OPTIONAL,


-- Need ON


...


[[
-- Late extensions may be placed here



lateNonCriticalExtension

SEQUENCE {}



OPTIONAL


-- Need OP


]],


[[
field2-v940





Field2-v940



OPTIONAL,


-- Need ON


field3-r9





Field3-r9



OPTIONAL,


-- Cond Cond1


field2-v940





Field2-v940



OPTIONAL,


-- Need ON


field4-r10





Field4-r10



OPTIONAL


-- Need ON


]]

}

The only way to include within an EAG exensions that are introduced at different times seems to be by using the traditional NCE approach i.e. by using nesting levels.
ItemInfo ::=





SEQUENCE {


-- Irrelevant parts omitted


[[
field2-v940





Field2-v940



OPTIONAL,


-- Need ON


field3-r9





Field3-r9



OPTIONAL,


-- Cond Cond1


field2-v940





Field2-v940



OPTIONAL,


-- Need ON


nonCriticalExtension


IE-vNCE-10xy


OPTIONAL


]]

}

IE-NCE-vxyz ::= 




SEQUENCE {


field4-r10






Field4-r10



OPTIONAL,


-- Need O

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

During the R2#98 meeting some companies indicated not all compilers may support this extension method. We think this is unlikely, as the method is more or less the same as using traditional NCEs within a Variable Length Extension Container (VLEC). TS 36.331 includes quite a few cases of the latter way to do extensions e.g. extensions within a late extensions container. An example is provided below.
SystemInformationBlockType1-v890-IEs::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING SystemInformationBlockType1-v8h0-IEs)


OPTIONAL,


nonCriticalExtension



SystemInformationBlockType1-v920-IEs
OPTIONAL

}

-- Late non critical extensions

SystemInformationBlockType1-v8h0-IEs ::=
SEQUENCE {


multiBandInfoList




MultiBandInfoList

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v9e0-IEs
OPTIONAL

}

SystemInformationBlockType1-v9e0-IEs ::= SEQUENCE {


freqBandIndicator-v9e0



FreqBandIndicator-v9e0

OPTIONAL,
-- Cond FBI-max


multiBandInfoList-v9e0



MultiBandInfoList-v9e0

OPTIONAL,
-- Cond mFBI-max


nonCriticalExtension



SystemInformationBlockType1-v10j0-IEs
OPTIONAL

}

When using this alternative (i.e. a VLEC), the extensions should be introduced as mandatory fields i.e. with the actual presence could be one level down. This is because all presence bits appear before the actual bits of the encoded first field. T
ItemInfo ::=





SEQUENCE {


-- Irrelevant parts omitted


nonCriticalExtensions



OCTET STRING (CONTAINING IE-NCE-vxyz)
OPTIONAL
}
IE-NCE-vxyz ::= 




SEQUENCE {


field2-v940






Field2-v940



OPTIONAL,


-- Need ON

field3-r9






Field3-r9



OPTIONAL,


-- Cond Cond1

field2-v940






Field2-v940



OPTIONAL,


-- Need ON

field4-r10






Field4-r10

}

Field4-r10 ::= 





SEQUENCE {


addModOrRelease





CHOICE {



addMod







INTEGER,



release







NULL


}














OPTIONAL


-- Need ON
}
We understand the two options are more or less the same. We also understand that not all options may be able to handle unexpected information at the end of an EAG. The VLEC approach requires similar opertions from the ASN.1 decoder. However, as the approach is currently already in use as shown by the previous example and thuis may be considered a slightly safer approach.

Proposal 1
RAN2 is requested to allow use of that for the extension of size critical messages (i.e. mainly SIBs & UE capabilities), an extension container (EAG or VLEC) may include extensions introduced at different moments in time and related to different AS protocol versions/ releases. Within an extension container, extensions should still be in order of release (i.e. there is still a need for a late extensions container) 

2.2 Conditions
In the previous meeting we proposed to continue using the conditional presence table but mainly apply it for network constraints. We furthermore suggested distinguishing message (field which presence within a message is related) and configuration constraints (fields which configuration is related).

In the annex to this document (see 5) we provide an example to further clarify the proposal. In particular we show what changes the proposal would imply for the RRCConnectionReconfiguration message.
We further suggested not ruling out the original intention of conditionsd i.e. cases for which there really are UE requirements in case conditions are not met. So far we have not identified any cases requiring such UE requirements, but it might be needed for certain channels (e.g. BCCH). So we assume this can be left FFS.

Altogher we see no need to revise the proposal from our previous contributions and hence repeat:
Proposal 2
Re-use the conditions approach (with its table) but apply it at least for network constraints, distinguishing message contraints (e.g Con MC-N) and Configuration constraints (e.g. Con CC-N). Further study the option to continue using the conditions approach to specify UE requirements upon absence of conditionally mandatory fields.
3 Conclusion & recommendation
This contribution addresses methodology related aspects for the NR RRC specification. The document includes the following proposal that RAN2 is requested to discuss and conclude:

Proposal 1
RAN2 is requested to allow use of that for the extension of size critical messages (i.e. mainly SIBs & UE capabilities), an extension container (EAG or VLEC) may include extensions introduced at different moments in time and related to different AS protocol versions/ releases. Within an extension container, extensions should still be in order of release (i.e. there is still a need for a late extensions container) 

Proposal 2
Re-use the conditions approach (with its table) but apply it at least for network constraints, distinguishing message contraints (e.g Con MC-N) and Configuration constraints (e.g. Con CC-N). Further study the option to continue using the conditions approach to specify UE requirements upon absence of conditionally mandatory fields.
4 References

[1] TS 36.331 Radio Resource Control
5 Example of proposed use of conditions (Annex)

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 (CONTAINING RRCConnectionReconfiguration-v8m0-IEs)
OPTIONAL,


nonCriticalExtension



RRCConnectionReconfiguration-v920-IEs
OPTIONAL

}

-- Late non-critical extensions:

RRCConnectionReconfiguration-v8m0-IEs ::= SEQUENCE {


-- Following field is only for pre REL-10 late non-critical extensions

lateNonCriticalExtension


OCTET STRING




OPTIONAL, 


nonCriticalExtension



RRCConnectionReconfiguration-v10i0-IEs

OPTIONAL

}

RRCConnectionReconfiguration-v10i0-IEs ::= SEQUENCE {

antennaInfoDedicatedPCell-v10i0

AntennaInfoDedicated-v10i0


OPTIONAL,
-- Need ON


-- Following field is only for late non-critical extensions from REL-10

nonCriticalExtension



SEQUENCE {}



OPTIONAL
}

-- Regular non-critical extensions:
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-v1130-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v1130-IEs ::= SEQUENCE {


systemInformationBlockType1Dedicated-r11
OCTET STRING (CONTAINING SystemInformationBlockType1)


















OPTIONAL,
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v1250-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v1250-IEs ::= SEQUENCE {


wlan-OffloadInfo-r12



CHOICE {



release 







NULL,



setup








SEQUENCE {




wlan-OffloadConfigDedicated-r12

WLAN-OffloadConfig-r12,



t350-r12







ENUMERATED {min5, min10, min20, min30, min60,













 min120, min180, spare1}
OPTIONAL
-- Need OR



}

}
















OPTIONAL,

-- Need ON


scg-Configuration-r12



SCG-Configuration-r12

OPTIONAL, 
-- Cond nonFullConfig

sl-SyncTxControl-r12



SL-SyncTxControl-r12


OPTIONAL,
-- Need ON


sl-DiscConfig-r12




SL-DiscConfig-r12



OPTIONAL,
-- Need ON


sl-CommConfig-r12




SL-CommConfig-r12



OPTIONAL,
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v1310-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v1310-IEs ::= SEQUENCE {


sCellToReleaseListExt-r13


SCellToReleaseListExt-r13

OPTIONAL,
-- Need ON


sCellToAddModListExt-r13


SCellToAddModListExt-r13

OPTIONAL,
-- Need ON


lwa-Configuration-r13



LWA-Configuration-r13


OPTIONAL,
-- Cond CC-1

lwip-Configuration-r13



LWIP-Configuration-r13


OPTIONAL,
-- Cond CC-2

rclwi-Configuration-r13



RCLWI-Configuration-r13


OPTIONAL,
-- Cond CC-3

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
SL-SyncTxControl-r12 ::=


SEQUENCE {


networkControlledSyncTx-r12



ENUMERATED {on, off}

OPTIONAL

-- Need OP

}

PSCellToAddMod-r12 ::=



SEQUENCE {


sCellIndex-r12





SCellIndex-r10,


cellIdentification-r12



SEQUENCE {



physCellId-r12





PhysCellId,



dl-CarrierFreq-r12




ARFCN-ValueEUTRA-r9


}
















OPTIONAL,
-- Cond SCellAdd

radioResourceConfigCommonPSCell-r12

RadioResourceConfigCommonPSCell-r12
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedPSCell-r12
RadioResourceConfigDedicatedPSCell-r12
OPTIONAL,
-- Cond SCellAdd2


...,


[[
antennaInfoDedicatedPSCell-v1280

AntennaInfoDedicated-v10i0
OPTIONAL
-- Need ON

]],


[[
sCellIndex-r13




SCellIndex-r13
OPTIONAL

-- Need ON

]]

}

PowerCoordinationInfo-r12 ::= SEQUENCE {


p-MeNB-r12






INTEGER (1..16),


p-SeNB-r12






INTEGER (1..16),


powerControlMode-r12



INTEGER (1..2)
}

SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddModListExt-r13 ::=
SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellToAddModExt-r13

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


...,


[[
dl-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0
OPTIONAL
-- Cond EARFCN-max


]],


[[
antennaInfoDedicatedSCell-v10i0

AntennaInfoDedicated-v10i0
OPTIONAL
-- Need ON

]]
}
SCellToAddModExt-r13 ::=


SEQUENCE {


sCellIndex-r13





SCellIndex-r13,


cellIdentification-r13



SEQUENCE {



physCellId-r13





PhysCellId,



dl-CarrierFreq-r13




ARFCN-ValueEUTRA-r9

}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r13

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r13
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2

antennaInfoDedicatedSCell-r13


AntennaInfoDedicated-v10i0

OPTIONAL
-- Need ON
}

SCellToReleaseList-r10 ::=


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

SCellToReleaseListExt-r13 ::=


SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellIndex-r13
SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {


scg-ConfigPartMCG-r12



SEQUENCE {




scg-Counter-r12





INTEGER (0.. 65535)


OPTIONAL,
-- Cond MC-1



powerCoordinationInfo-r12


PowerCoordinationInfo-r12
OPTIONAL,
-- Need ON



...



}















OPTIONAL,
-- Need ON


scg-ConfigPartSCG-r12



SCG-ConfigPartSCG-r12 

OPTIONAL
-- Need ON


}

}

SCG-ConfigPartSCG-r12 ::=


SEQUENCE {


radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Need ON

sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON


pSCellToAddMod-r12




PSCellToAddMod-r12


OPTIONAL,
-- Need ON

sCellToAddModListSCG-r12


SCellToAddModList-r10

OPTIONAL,
-- Need ON


mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12
OPTIONAL,
-- Need ON

...,


[[

sCellToReleaseListSCG-Ext-r13


SCellToReleaseListExt-r13

OPTIONAL,
-- Need ON


sCellToAddModListSCG-Ext-r13



SCellToAddModListExt-r13
OPTIONAL
-- Need ON

]]
}
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

	dedicatedInfoNASList

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.

	fullConfig

Indicates the full configuration option is applicable for the RRC Connection Reconfiguration message.

	keyChangeIndicator

true is used only in an intra-cell handover when a KeNB key is derived from a KASME key taken into use through the latest successful NAS SMC procedure, as described in TS 33.401 [32] for KeNB re-keying. false is used in an intra-LTE handover when the new KeNB key is obtained from the current KeNB key or from the NH as described in TS 33.401 [32].

	lwa-Configuration

This field is used to provide parameters for LWA configuration.

	lwip-Configuration

This field is used to provide parameters for LWIP configuration.

	nas-securityParamToEUTRA

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS- security after inter-RAT handover to E-UTRA. The content is defined in TS 24.301.

	networkControlledSyncTx
This field indicates whether the UE shall transmit synchronisation information (i.e. become synchronisation source). Value On indicates the UE to transmit synchronisation information while value Off indicates the UE to not transmit such information.

	nextHopChainingCount

Parameter NCC: See TS 33.401 [32]

	p-MeNB

Indicates the guaranteed power for the MeNB, as specified in TS 36.213 [23]. The value N corresponds to N-1 in TS 36.213 [23].

	powerControlMode

Indicates the power control mode used in DC. Value 1 corresponds to DC power control mode 1 and value 2 indicates DC power control mode 2, as specified in TS 36.213 [23].

	p-SeNB

Indicates the guaranteed power for the SeNB as specified in TS 36.213 [23, Table 5.1.4.2-1]. The value N corresponds to N-1 in TS 36.213 [23].

	rclwi-Configuration

WLAN traffic steering command as specified in 5.6.16.2.

	sCellIndex

In case of DC, the SCellIndex is unique within the scope of the UE i.e. an SCG cell can not use the same value as used for an MCG cell. For pSCellToAddMod, if sCellIndex-r13 is present the UE shall ignore sCellIndex-r12. sCellIndex-r13 in sCellToAddModListExt-r13 shall not have same values as sCellIndex-r10 in sCellToAddModList-r10.

	sCellToAddModList, sCellToAddModListExt 

Indicates the SCell to be added or modified. Field sCellToAddModList is used to add the first 4 SCells with sCellIndex-r10 while sCellToAddModListExt is used to add the rest. 

	sCellToAddModListSCG, sCellToAddModListSCG-Ext

Indicates the SCG cell to be added or modified. The field is used for SCG cells other than the PSCell (which is added/ modified by field pSCellToAddMod). Field sCellToAddModListSCG is used to add the first 4 SCells with sCellIndex-r10 while sCellToAddModListSCG-Ext is used to add the rest.

	sCellToReleaseListSCG, sCellToReleaseListSCG-Ext
Indicates the SCG cell to be released. The field is also used to release the PSCell e.g. upon change of PSCell, upon system information change for the PSCell.

	scg-Counter

A counter used upon initial configuration of SCG security as well as upon refresh of S-KeNB.

	systemInformationBlockType1Dedicated

This field is used to transfer SystemInformationBlockType1 or SystemInformationBlockType1-BR to the UE.

	t350
Timer T350 as described in section 7.3. Value minN corresponds to N minutes.


	Conditional presence
	Explanation

	E-UTRAN restrictsions regarding simultaneous configuration of fields

	CC-1
	E-UTRAN does not configure a UE with both LWA and either DC, LWIP or RCLWI.

	CC-2
	E-UTRAN does not configure a UE with both LWIP and either DC, LWA or RCLWI.

	CC-3
	E-UTRAN does not configure a UE with both RCLWI and either DC, LWA or LWIP.

	E-UTRAN restrictsions regarding presence of fields within the message

	MC-1
	E-UTRAN includes the field upon SCG change when one or more SCG DRBs are configured. Otherwise E-UTRAN does not include the field..

	EARFCN-max
	The field is mandatory present if dl-CarrierFreq-r10 is included and set to maxEARFCN. Otherwise the field is not present.

	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.

	nonFullConfig
	The field is not present when the fullConfig is included or in case of handover to E-UTRA; otherwise it is optional 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.
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