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Introduction
SA2 has sent a reply LS on assistance indication for WUS [1] indicating that SA2 has agreed CRs which restrict the use of WUS to the last used cell.
The CRs are based on the assumption that the eNB will be able to determine, while a UE is in connected mode, whether the UE supports WUS, based on UE Radio Capability information provided to the eNB from the MME. SA2 asks RA2/RAN3 to confirm this is possible for all types of UE that support WUS.
	SA2 thanks RAN3 for the LS on assistance indication for WUS and would like to provide the following feedback.
SA2 has agreed the attached CRs which restrict the use of WUS to the last used cell (the cell in which the UE’s RRC connection was last released) by eNB and UE while avoiding the issues that RAN3 raised in R3-201397.
SA2 has assumed that the eNB will be able to determine, while a UE is in connected mode, whether the UE supports WUS, based on UE Radio Capability information provided to the eNB from the MME. If this is not possible for all types of UE that support WUS, then SA2 asks RAN2/RAN3 to inform SA2 so SA2 can update their specifications accordingly.



In this document, we discuss whether SA2 assumption is always correct.
Discussion
UE Radio Capability transport on S1-AP interface
On the S1AP interface [4], the UE radio access capability is transported in IE UE Radio Capability in the following messages:
· From the eNB to the MME: in UE CAPABILITY INFO INDICATION 
· From the MME to the eNB:  in INITIAL CONTEXT SETUP RESPONSE, CONNECTION ESTABLISHMENT INDICATION, UE INFORMATION TRANSFER, DOWNLINK NAS TRANSPORT 
	UE Radio Capability
	O
	
	9.2.1.27
	
	YES
	ignore
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9.2.1.27	UE Radio Capability
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Radio Capability 
	M
	
	OCTET STRING
	Includes either the UERadioAccessCapabilityInformation message as defined in 10.2.2 of TS 36.331 [16], or the UERadioAccessCapabilityInformation-NB message as defined in 10.6.2 of TS 36.331 [16].



Observation 1: The UE radio access capability is transported transparently over the S1-AP interface in a container carrying the inter-node UERadioAccessCapabilityInformation(-NB) message.
Contents of UERadioAccessCapabilityInformation message
The UERadioAccessCapabilityInformation message is defined in TS 36.331 [3]. 
UERadioAccessCapabilityInformation message
-- ASN1START

UERadioAccessCapabilityInformation ::= SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			ueRadioAccessCapabilityInformation-r8
												UERadioAccessCapabilityInformation-r8-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UERadioAccessCapabilityInformation-r8-IEs ::= SEQUENCE {
	ue-RadioAccessCapabilityInfo		OCTET STRING (CONTAINING UECapabilityInformation),
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

-- ASN1STOP

Although the inter-node UERadioAccessCapabilityInformation message contains the RRC UECapabilityInformation message, it does not mean that this is the UECapabilityInformation message received from the UE. For LTE, the eNB may request the capability for different RATs separately or request additional capabilities as needed. Also in rel-16 when RACS is supported the eNB should reassemble the segments to form the complete message. Note that TS 36.300 [2] section 18 indicates that the eNB builds the UERadioAccessCapabilityInformation message consisting of all known capabilities excluding the UTRAN capability. 
Observation 2: The UERadioAccessCapabilityInformation message is built by the eNB based on the known capabilities and has a similar contents to the Uu UECapabilityInformation message.
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UECapabilityInformation-r8-IEs ::=	SEQUENCE {
	ue-CapabilityRAT-ContainerList		UE-CapabilityRAT-ContainerList,
	nonCriticalExtension				UECapabilityInformation-v8a0-IEs	OPTIONAL
}

UECapabilityInformation-v8a0-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				UECapabilityInformation-v1250-IEs	OPTIONAL
}

UECapabilityInformation-v1250-IEs ::= SEQUENCE {
	ue-RadioPagingInfo-r12				UE-RadioPagingInfo-r12				OPTIONAL,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-Capabilities)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {
	rat-Type							RAT-Type,
	ueCapabilityRAT-Container			OCTET STRING
}


UECapabilityInformation message consists in a list of RAT capability containers and the non-critical extension ue-RadioPagingInfo-r12.
When the UE reports the capabilities for EUTRA, it includes ue-RadioPagingInfo if it supports any radio paging capability. An eMTC UE (BL UE or non-BL UE) always supports ce-ModeA and thus will always include the ue-RadioPagingInfo.
Observation 3: An eMTC UE will always include the ue-RadioPagingInfo when requested to report the E-UTRA radio access capability.

When receiving the UERadioAccessCapabilityInformation message from the MME, the eMTC eNB should expect the ue-RadioPagingInfo to be included in the message. In the abnormal case it is not (e.g. in case of a non-BL UE that have accessed via a legacy (non-eMTC) eNB that did not support ue-RadioPagingInfo), the eNB can request the UE to provide the E-UTRA capability again so it gets the full set.
Observation 4: An eMTC eNB can always have the ue-RadioPagingInfo when the UE is in RRC_CONNECTED mode, thus a WUS capable eNB can always determine if the eMTC UE is WUS capable.

Contents of UERadioAccessCapabilityInformation-NB message
The UERadioAccessCapabilityInformation-NB message is defined in TS 36.331 [3] 
UERadioAccessCapabilityInformation-NB message
-- ASN1START

UERadioAccessCapabilityInformation-NB ::= SEQUENCE {
	criticalExtensions						CHOICE {
		c1										CHOICE{
			ueRadioAccessCapabilityInformation-r13
													UERadioAccessCapabilityInformation-NB-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture				SEQUENCE {}
	}
}

UERadioAccessCapabilityInformation-NB-IEs ::= SEQUENCE {
	ue-RadioAccessCapabilityInfo-r13			OCTET STRING (CONTAINING UE-Capability-NB-r13),
	nonCriticalExtension						UERadioAccessCapabilityInformation-NB-v1380-IEs	OPTIONAL
}

UERadioAccessCapabilityInformation-NB-v1380-IEs ::= SEQUENCE {
	lateNonCriticalExtension				OCTET STRING					OPTIONAL,
	nonCriticalExtension					UERadioAccessCapabilityInformation-NB-r14-IEs				OPTIONAL
}

UERadioAccessCapabilityInformation-NB-r14-IEs ::= SEQUENCE {
	ue-RadioAccessCapabilityInfo-r14		OCTET STRING (CONTAINING UECapabilityInformation-NB)	OPTIONAL,
	nonCriticalExtension					SEQUENCE {}						OPTIONAL
}

-- ASN1STOP

In contrast with LTE, the RRC UECapabilityInformation-NB message contains all the NB-IoT capability and always in full. 
UECapabilityInformation-NB ::=	SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE{
			ueCapabilityInformation-r13		UECapabilityInformation-NB-r13-IEs,
			criticalExtensionsFuture		SEQUENCE {}
	}
}
UECapabilityInformation-NB-r13-IEs ::=	SEQUENCE {
	ue-Capability-r13						UE-Capability-NB-r13,
	ue-RadioPagingInfo-r13					UE-RadioPagingInfo-NB-r13,
	lateNonCriticalExtension				OCTET STRING						OPTIONAL,
	nonCriticalExtension					UECapabilityInformation-NB-Ext-r14-IEs							OPTIONAL
}

UECapabilityInformation-NB-Ext-r14-IEs ::=	SEQUENCE {
	ue-Capability-ContainerExt-r14			OCTET STRING (CONTAINING UE-Capability-NB-Ext-r14-IEs),
	nonCriticalExtension					SEQUENCE {}							OPTIONAL
}

Observation 5: A NB-IoT UE always includes the ue-RadioPagingInfo when requested to report the NB-IoT capability.

When receiving the UERadioAccessCapabilityInformation-NB message from the MME, the NB-IoT eNB should expect the ue-RadioPagingInfo to be included in the message. In the abnormal case it is not (e.g. in case the NB-IoT UE have accessed via a rel-13 eNB that did not support the non-critical extension UERadioAccessCapabilityInformation-NB-r14-IEs), the eNB can request the UE to provide the NB-IoT capability again so it gets the full set.
Observation 6: A NB-IoT eNB can always have the ue-RadioPagingInfo when the UE is in RRC_CONNECTED mode, thus a WUS capable eNB can always determine if the NB-IoT UE is WUS capable.
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In this document, we have discussed SA2 assumption about eNB ability to know that the UE supports WUS based on the UE radio capability in RRC_CONNECTED mode, we made the following observations:
Observation 1: The UE radio access capability is transported transparently over the S1-AP interface in a container carrying the inter-node UERadioAccessCapabilityInformation(-NB) message.
Observation 2: The UERadioAccessCapabilityInformation message is built by the eNB based on the known capabilities and has a similar contents to the Uu UECapabilityInformation message.
Observation 3: An eMTC UE will always include the ue-RadioPagingInfo when requested to report the E-UTRA radio access capability.
Observation 4: An eMTC eNB can always have the ue-RadioPagingInfo when the UE is in RRC_CONNECTED mode, thus a WUS capable eNB can always determine if the eMTC UE is WUS capable.
Observation 5: A NB-IoT UE always includes the ue-RadioPagingInfo when requested to report the NB-IoT capability.
Observation 6: A NB-IoT eNB can always have the ue-RadioPagingInfo when the UE is in RRC_CONNECTED mode, thus a WUS capable eNB can always determine if the NB-IoT UE is WUS capable.

Based on observation 4 and 6, we propose to reply to SA2 that the assumption is correct.
Proposal: Reply to SA2 that a WUS capable eNB will be able to determine, while a UE is in connected mode, whether the UE supports WUS.
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