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1   1
Introduction
This contribution discusses the RACS support in S1AP, per SA2 LS ([1]). 

2   2
Discussion

Per the SA2 LS ([1]), SA2 agreed to support Mode of Operation A and Mode of Operation B. The agreed 23.401 text is copied as below:

An E-UTRAN which supports RACS can be configured to operate with one of two modes of operation when providing the UE radio capabilities to the MME when the E-UTRAN executes a UE Radio Capability Enquiry procedure (see TS 36.331 [37]) to retrieve UE radio capabilities from the UE. 

· Mode of operation A): The E-UTRAN provides to the MME both formats (i.e the TS 36.331 [37] format and TS 38.331 [89] format).The E-UTRAN derives one of the formats using local transcoding of the other format it receives from the UE.
· Mode of operation B): The E-UTRAN provides to the MME the TS 36.331 [37] format only. 

In a PLMN supporting RACS only in EPS, Mode of Operation B shall be configured. 

If the PLMN supports RACS in both EPS and 5GS:

· If RAN nodes in the EPS and 5GS are configured in Mode of operation B, then the UCMF shall be capable to transcode between TS 38.331 [89] and TS 36.331 [37] formats.

· If E-UTRAN is configured to operate according to Mode A, then also the NG-RAN shall be configured to operate according to mode A and the UMCF is not required to transcode between TS 38.331 [89] and TS 36.331 [37] formats.

When the E-UTRAN updates the MME with new UE radio capabilities information, the MME provides the information obtained from the E-UTRAN to the UCMF even if the MME already stores a UE Radio Capability ID for the UE. The UCMF then returns a value of UE Radio Capability ID. If the value is different from the one stored in the MME, the MME updates the UE Radio Capability ID it stores and provides this new value to the E-UTRAN (if applicable) and to the UE.
Mode of Operation B is already supported by current S1AP. Mode of Operation A requires the eNB to provide the MME with the UE Radio Capability in both formats (i.e the TS 36.331 [37] format and TS 38.331 [89] format). The UE radio capability in TS38.331 format is missing in the S1AP. The required change is to add the 2nd format (i.e. in TS38.331 format) in the S1AP UE CAPABILITY INFO INDICATION message. An example is shown as below:

9.1.10
UE CAPABILITY INFO INDICATION

This message is sent by the eNB to provide UE Radio Capability information to the MME.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	UE Radio Capability
	M
	
	9.2.1.27
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.1.98
	
	YES
	ignore

	UE Application Layer Measurement Capability
	O
	
	BIT STRING (SIZE(8))
	Each bit in the bitmap indicates an UE Application layer measurement capability, refer to TS 25.331[10].

Bit 0 = QoE Measurement for streaming service

Bit 1 = QoE Measurement for MTSI service

Value ‘1’ indicates “Capable” and value ‘0’ indicates “not Capable”.

Unused bits are reserved for future use.
	YES
	ignore

	LTE-M Indication
	O
	
	9.2.1.135
	
	YES
	ignore

	Additional UE Radio Capability
	O
	
	9.2.1.xx
	
	YES
	ignore


Proposal 1: Add the UE Radio Capability in TS38.331 format in the S1AP UE CAPABILITY INFO INDICATION message.
Annex section is the the proposed TP to BL CR for TS36.413.
3   3
Conclusions
In this contribution we have analysed the impact to S1AP from RACS. Our proposals are:

Proposal 1: Add the UE Radio Capability in TS38.331 format in the S1AP UE CAPABILITY INFO INDICATION message.
Annex section is the the proposed TP to BL CR for TS36.413.
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8.9
UE Capability Info Indication

8.9.1
General

The purpose of the UE Capability Info Indication procedure is to enable the eNB to provide to the MME UE capability-related information.

8.9.2
Successful Operation
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Figure 8.9.2-1: UE Capability Info Indication procedure. Successful operation.

The eNB controlling a UE-associated logical S1-connection initiates the procedure by sending a UE CAPABILITY INFO INDICATION message to the MME including the UE capability information. The UE CAPABILITY INFO INDICATION message may also include paging specific UE capability information within the UE Radio Capability for Paging IE. The UE capability information received by the MME shall replace previously stored corresponding UE capability information in the MME for the UE, as described in TS 23.401 [11]. 

If UE CAPABILITY INFO INDICATION message contains the LTE-M indication IE, the MME shall, if supported, use it according to TS 23.401 [11].
If UE CAPABILITY INFO INDICATION message contains the Additional UE Radio Capability IE, the MME shall, if supported, use it according to TS 23.401 [11].
If the UE indicates the support for UE Application Layer Measurement, the eNB shall if supported include the UE Application Layer Measurement Capability IE in the UE CAPABILITY INFO INDICATION message. The MME shall, if supported, store and use thie information when initiating UE Application Layer Measurement.
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9.1.10
UE CAPABILITY INFO INDICATION

This message is sent by the eNB to provide UE Radio Capability information to the MME.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	UE Radio Capability
	M
	
	9.2.1.27
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.1.98
	
	YES
	ignore

	UE Application Layer Measurement Capability
	O
	
	BIT STRING (SIZE(8))
	Each bit in the bitmap indicates an UE Application layer measurement capability, refer to TS 25.331[10].

Bit 0 = QoE Measurement for streaming service

Bit 1 = QoE Measurement for MTSI service

Value ‘1’ indicates “Capable” and value ‘0’ indicates “not Capable”.

Unused bits are reserved for future use.
	YES
	ignore

	LTE-M Indication
	O
	
	9.2.1.135
	
	YES
	ignore

	Additional UE Radio Capability
	O
	
	9.2.1.x
	
	YES
	ignore


NEXT CHANGE
9.2.1.x
Additional UE Radio Capability

This IE contains the additional UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Additional UE Radio Capability 
	M
	
	OCTET STRING
	Includes the RRC UERadioAccessCapabilityInformation message as defined in TS 38.331 [x].
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9.3.3
PDU Definitions

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>

TimeSinceSecondaryNodeRelease,


AdditionalRRMPriorityIndex,


AdditionalUERadioCapability
FROM S1AP-IEs

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>

id-TraceCollectionEntityIPAddress,


id-AdditionalRRMPriorityIndex,

id-AdditionalUERadioCapability,

maxnoofTAIs,
<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- UE CAPABILITY INFO INDICATION ELEMENTARY PROCEDURE

--

-- **************************************************************

-- **************************************************************

--

-- UE Capability Info Indication

--

-- **************************************************************

UECapabilityInfoIndication ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { UECapabilityInfoIndicationIEs} },


...

}

UECapabilityInfoIndicationIEs S1AP-PROTOCOL-IES ::= {


{ ID id-MME-UE-S1AP-ID



CRITICALITY reject
TYPE MME-UE-S1AP-ID




PRESENCE mandatory}|


{ ID id-eNB-UE-S1AP-ID



CRITICALITY reject
TYPE ENB-UE-S1AP-ID




PRESENCE mandatory}|


{ ID id-UERadioCapability


CRITICALITY ignore
TYPE UERadioCapability



PRESENCE mandatory}|


{ ID id-UERadioCapabilityForPaging
CRITICALITY ignore
TYPE UERadioCapabilityForPaging

PRESENCE optional}|


{ ID id-UE-Application-Layer-Measurement-Capability

CRITICALITY ignore
TYPE UE-Application-Layer-Measurement-Capability






PRESENCE optional}|


{ ID id-LTE-M-Indication



CRITICALITY ignore
TYPE LTE-M-Indication



PRESENCE optional}|


{ ID id-AdditionalUERadioCapability

CRITICALITY ignore
TYPE AdditionalUERadioCapability
PRESENCE optional},


...

}
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9.3.4
Information Element Definitions

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>
-- A

Additional-GUTI::= SEQUENCE {


gUMMEI




GUMMEI,


m-TMSI




M-TMSI,


iE-Extensions


ProtocolExtensionContainer { {Additional-GUTI-ExtIEs} } OPTIONAL,


...

}

Additional-GUTI-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

AdditionalRRMPriorityIndex ::= BIT STRING (SIZE(32))
AdditionalUERadioCapability ::= OCTET STRING
AerialUEsubscriptionInformation ::= ENUMERATED { 


allowed,


not-allowed,


...

}
NEXT CHANGE

9.3.6
Constant Definitions

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>
id-LastNG-RANPLMNIdentity






ProtocolIE-ID ::= 290

id-ConnectedengNBList







ProtocolIE-ID ::= 291

id-ConnectedengNBToAddList






ProtocolIE-ID ::= 292

id-ConnectedengNBToRemoveList





ProtocolIE-ID ::= 293

id-EN-DCSONConfigurationTransfer-ECT



ProtocolIE-ID ::= 294

id-EN-DCSONConfigurationTransfer-MCT



ProtocolIE-ID ::= 295

id-IMSvoiceEPSfallbackfrom5G





ProtocolIE-ID ::= 296

id-TimeSinceSecondaryNodeRelease




ProtocolIE-ID ::= 297

id-RequestTypeAdditionalInfo





ProtocolIE-ID ::= 298
id-AdditionalRRMPriorityIndex





ProtocolIE-ID ::= 299
id-ContextatSource








ProtocolIE-ID ::= 300
id-UERadioCapabilityID







ProtocolIE-ID ::=  d2
id-AdditionalUERadioCapability





ProtocolIE-ID ::=  d2+1

END
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