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1.
Introduction

In this document, we discuss an issue related to uplink piggybacking of NAS messages.

2. Summary

2.1  NAS message piggyback

In 36.331[1], downlink/uplink piggybacking of NAS messages is specified, and it was captured in subclause 6.2.2 of [1] as follows:
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



},



criticalExtensions




SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measurementConfiguration


MeasurementConfiguration

OPTIONAL,
-- Need OC


mobilityControlInformation


MobilityControlInformation

OPTIONAL,
-- Need OP


nas-DedicatedInformation


NAS-DedicatedInformation

OPTIONAL,
-- Cond nonHO

radioResourceConfiguration


RadioResourceConfigDedicated
OPTIONAL,
-- Need OC


securityConfiguration



SecurityConfiguration


OPTIONAL,
-- Cond Handover


ue-RelatedInformation



UE-RelatedInformation


OPTIONAL,
-- Need OC


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionReconfiguration field descriptions

	measurementConfiguration

This IE specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

	mobilityControlInformation

This IE includes parameters relevant for network controlled mobility to/within E‑UTRA.

	nas-DedicatedInformation

This IE is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this information.

	radioResourceConfiguration

This IE is used to setup/modify/release RBs, to setup/modifiy transport channel configurations and to setup/modify physical channels.

	securityConfiguration

This IE is used to configure AS integrity protection (CP) and AS ciphering (CP and UP).

	ue-RelatedInformation

This IE is used to convey miscellaneous UE related information.


RRCConnectionSetupComplete message
-- ASN1START

RRCConnectionSetupComplete ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionSetupComplete-r8

RRCConnectionSetupComplete-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {


selectedPLMN-Identity



SelectedPLMN-Identity,


registeredMME





RegisteredMME





OPTIONAL,
-- Need OP


nas-DedicatedInformation


NAS-DedicatedInformation,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentyList included in SIB1.

	registeredMME

The GUMMEI of the MME where the UE is registered.

	nas-DedicatedInformation

Field description is FFS.


It is considered that “Piggyback of NAS message” or “NAS message concatenation” indicates that RRC messages except “UL/DLInformationTransfer”  includes NAS message and is transmitted.
The RRC messages which satisfy above condition are currently “RRCConnectionSetupComplete” and “RRCConnectionReconfiguration” only.
In this two RRC message, nas-DedicatedInformation IE (Type: NAS-DedicatedInformation) exists and only if this IE is present, it is available to use “Piggyback of NAS message” or “NAS message concatenation”. 
Piggyback of NAS message is not mandatory in subclause 5.3.5.3 of [1] as follows:

If the RRCConnectionReconfiguration message does not include the mobilityControlInformation and the UE is able to comply with the configuration included in this message, the UE shall:
…
1>
If the RRCConnectionReconfiguration message includes the nas-DedicatedInformation: 

2>
Forward the nas-DedicatedInformation to upper layers;

2.2  Test case behaviour of NAS message piggyback

If “ULInformationTransfer” " is noted or checked in certain test step of test case, we should take it into account to appear the difference between NAS message concatenated pattern and non concatenated pattern. It depends on UE that NAS message is concatenated to RRC message or not and both are correct behaviour. This difference makes opposite pattern fail.

Example is as follows:
Table 2.2-1: No UL Information Transfer noted

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Make the UE initiate an outgoing call.
	-
	-
	-
	-

	2
	Check: Does the UE transmit an RRCConnectionRequest message within 5s.
	-->
	RRCConnectionRequest
	1
	F

	3
	The SS changes Cell 1 and Cell 2 level according to the row “T1” in table 8.1.2.5.3.2-1.
	-
	-
	-
	-

	4
	Check: Does the UE transmit an RRCConnectionRequest message on Cell 2.
	-->
	RRCConnectionRequest
	2
	P

	5
	The SS transmits an RRCConnectionSetup message.
	<--
	RRCConnectionSetup
	-
	-

	6
	The UE transmits an RRCConnectionSetupComplete message.
	-->
	RRCConnectionSetupComplete
	-
	-

	7
	The SS transmits a SecurityModeCommand message to activate AS security.
	<--
	SecurityModeCommand
	-
	-

	8
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration.
	-->
	SecurityModeComplete
	-
	-

	9
	The SS transmits an RRCConnectionReconfiguration message.
	<--
	RRCConnectionReconfiguration
	-
	-

	10
	The UE transmits an RRCConnectionReconfigurationComplete message.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	11
	The SS transmits an RRCConnectionRelease message to release RRC connection and move to E-UTRA RRC_IDLE state.
	<--
	RRCConnectionRelease
	-
	-

	12
	Wait for 5 s for the UE to enter E-UTRA RRC_IDLE state.
	-
	-
	-
	-

	13
	The SS transmits a Paging message including systemInfoModification.
	<--
	Paging
	-
	-

	14
	The SS changes SystemInformationBlockType2 parameters to default parameters defined in [18].
	-
	-
	-
	-

	15
	Wait for 15 s for the UE to receive system information.
	-
	-
	-
	-

	16
	Make the UE initiate an outgoing call.
	-
	-
	-
	-

	17
	Check: Does the UE transmit an RRCConnectionRequest message. The UE starts T300.(Note 1)
	-->
	RRCConnectionRequest
	3
	P

	18
	Wait for 5 s to ensure that T300 expires.
	-
	-
	-
	-

	19
	Check: Does the test result of CALL generic procedure indicate that the UE is in E-UTRA RRC_IDLE state on Cell 2.
	-
	-
	1,2,3
	-

	Note 1: It is not required to check that the T300 is started.


Table 2.2-2: UL Information Transfer noted

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Make the UE initiate an outgoing call.
	-
	-
	-
	-

	2
	Check: Does the UE transmit an RRCConnectionRequest message within 5s.
	-->
	RRCConnectionRequest
	1
	F

	3
	The SS changes Cell 1 and Cell 2 level according to the row “T1” in table 8.1.2.5.3.2-1.
	-
	-
	-
	-

	4
	Check: Does the UE transmit an RRCConnectionRequest message on Cell 2.
	-->
	RRCConnectionRequest
	2
	P

	5
	The SS transmits an RRCConnectionSetup message.
	<--
	RRCConnectionSetup
	-
	-

	6
	The UE transmits an RRCConnectionSetupComplete message.
	-->
	RRC: RRCConnectionSetupComplete
NAS: Tracking Area Update Request
	-
	-

	
	
	
	RRC: RRCConnectionSetupComplete
	
	

	6a
	The UE transmits a NAS Tracking Area Update Request message 
	-->
	RRC: ULInformationTransfer

NAS: Tracking Area Update Request
	
	

	7
	The SS transmits a SecurityModeCommand message to activate AS security.
	<--
	SecurityModeCommand
	-
	-

	8
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration.
	-->
	SecurityModeComplete
	-
	-

	9
	The SS transmits an RRCConnectionReconfiguration message.
	<--
	RRC: RRCConnectionReconfiguration
NAS: Tracking Area Update Accept
	-
	-

	10
	The UE transmits an RRCConnectionReconfigurationComplete message.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	10a
	The UE transmits a NAS Tracking Area Update Complete message
	->
	RRC: ULInformationTransfer

NAS: Tracking Area Update Complete
	
	

	11
	The SS transmits an RRCConnectionRelease message to release RRC connection and move to E-UTRA RRC_IDLE state.
	<--
	RRCConnectionRelease
	-
	-

	12
	Wait for 5 s for the UE to enter E-UTRA RRC_IDLE state.
	-
	-
	-
	-

	13
	The SS transmits a Paging message including systemInfoModification.
	<--
	Paging
	-
	-

	14
	The SS changes SystemInformationBlockType2 parameters to default parameters defined in [18].
	-
	-
	-
	-

	15
	Wait for 15 s for the UE to receive system information.
	-
	-
	-
	-

	16
	Make the UE initiate an outgoing call.
	-
	-
	-
	-

	17
	Check: Does the UE transmit an RRCConnectionRequest message. The UE starts T300.(Note 1)
	-->
	RRCConnectionRequest
	3
	P

	18
	Wait for 5 s to ensure that T300 expires.
	-
	-
	-
	-

	19
	Check: Does the test result of CALL generic procedure indicate that the UE is in E-UTRA RRC_IDLE state on Cell 2.
	-
	-
	1,2,3
	-

	Note 1: It is not required to check that the T300 is started.


(0) No “ULInformationTransfer” noted

Step6 -> Step7 -> Step8 -> Step9 -> Step10
i
(1) “ULInformationTransfer” noted (1 NAS concatenation), 1 “ULInformationTransfer”  added to Case0
Step6 -> Step7 -> Step8 -> Step9 -> Step10 -> Step10a

(2) “ULInformationTransfer” noted (0 NAS concatenation), 2 “ULInformationTransfer”  added to Case0
Step6 -> Step6a -> Step7 -> Step8 -> Step9 -> Step10 -> Step10a
“ULInformationTransfer” should be noted in order to make test case correctly or avoid misunderstanding and specified explicitly to identify NAS message is concatenated or not and make both patterns PASS.
It is not realistic to note 3 patterns when “ULInformationTransfer” should be noted in test steps.

Therefore we propose to note as follows:
Table 2.2-3: UL Information Transfer noted

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Make the UE initiate an outgoing call.
	-
	-
	-
	-

	2
	Check: Does the UE transmit an RRCConnectionRequest message within 5s.
	-->
	RRCConnectionRequest
	1
	F

	3
	The SS changes Cell 1 and Cell 2 level according to the row “T1” in table 8.1.2.5.3.2-1.
	-
	-
	-
	-

	4
	Check: Does the UE transmit an RRCConnectionRequest message on Cell 2.
	-->
	RRCConnectionRequest
	2
	P

	5
	The SS transmits an RRCConnectionSetup message.
	<--
	RRCConnectionSetup
	-
	-

	6
	The UE transmits an RRCConnectionSetupComplete message.
	-->
	RRCConnectionSetupComplete
	-
	-

	6a
	EXEPTION: IF NAS message is not concatenated in Step6, the UE transmits a NAS Tracking Area Update Request message
	-->
	 ULInformationTransfer


	
	

	7
	The SS transmits a SecurityModeCommand message to activate AS security.
	<--
	SecurityModeCommand
	-
	-

	8
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration.
	-->
	SecurityModeComplete
	-
	-

	9
	The SS transmits an RRCConnectionReconfiguration message.
	<--
	RRCConnectionReconfiguration
	-
	-

	10
	The UE transmits an RRCConnectionReconfigurationComplete message.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	10a
	The UE transmits a NAS Tracking Area Update Complete message
	-->
	RRC: ULInformationTransfer

NAS: Tracking Area Update Complete 
	4
	P

	11
	The SS transmits an RRCConnectionRelease message to release RRC connection and move to E-UTRA RRC_IDLE state.
	<--
	RRCConnectionRelease
	-
	-

	12
	Wait for 5 s for the UE to enter E-UTRA RRC_IDLE state.
	-
	-
	-
	-

	13
	The SS transmits a Paging message including systemInfoModification.
	<--
	Paging
	-
	-

	14
	The SS changes SystemInformationBlockType2 parameters to default parameters defined in [18].
	-
	-
	-
	-

	15
	Wait for 15 s for the UE to receive system information.
	-
	-
	-
	-

	16
	Make the UE initiate an outgoing call.
	-
	-
	-
	-

	17
	Check: Does the UE transmit an RRCConnectionRequest message. The UE starts T300.(Note 1)
	-->
	RRCConnectionRequest
	3
	P

	18
	Wait for 5 s to ensure that T300 expires.
	-
	-
	-
	-

	19
	Check: Does the test result of CALL generic procedure indicate that the UE is in E-UTRA RRC_IDLE state on Cell 2.
	-
	-
	1,2,3
	-

	Note 1: It is not required to check that the T300 is started.


3. Proposal
We propose to note “UL/DLInformationTransfer” in test steps of all test cases if it is transmitted regardless of checking it or not. NAS message should not be noted in test steps except NAS test cases if it is not checked in Verdict. If NAS message is checked, NAS message should be noted regardless of piggybacked or not.
The following statement and Table 2.2-3 should be incorporated in RPD 13[3] as follows:

.
· ALL UL/DL Information Transfer should be noted in all test steps if transmitted except NAS test cases.
· NAS message should not be noted in test steps if it is not checked in Verdict except NAS test cases. If NAS message is checked, NAS message should be noted in test steps regardless of piggybacked to RRC message or not.

EXAMPLE:

Table : UL Information Transfer noted
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Make the UE initiate an outgoing call.
	-
	-
	-
	-

	2
	Check: Does the UE transmit an RRCConnectionRequest message within 5s.
	-->
	RRCConnectionRequest
	1
	F

	3
	The SS changes Cell 1 and Cell 2 level according to the row “T1” in table 8.1.2.5.3.2-1.
	-
	-
	-
	-

	4
	Check: Does the UE transmit an RRCConnectionRequest message on Cell 2.
	-->
	RRCConnectionRequest
	2
	P

	5
	The SS transmits an RRCConnectionSetup message.
	<--
	RRCConnectionSetup
	-
	-

	6
	The UE transmits an RRCConnectionSetupComplete message.
	-->
	RRCConnectionSetupComplete
	-
	-

	6a
	EXEPTION: IF NAS message is not concatenated in Step6, the UE transmits a NAS Tracking Area Update Request message
	-->
	 ULInformationTransfer


	
	

	7
	The SS transmits a SecurityModeCommand message to activate AS security.
	<--
	SecurityModeCommand
	-
	-

	8
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration.
	-->
	SecurityModeComplete
	-
	-

	9
	The SS transmits an RRCConnectionReconfiguration message.
	<--
	RRCConnectionReconfiguration
	-
	-

	10
	The UE transmits an RRCConnectionReconfigurationComplete message.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	10a
	The UE transmits a NAS Tracking Area Update Complete message
	-->
	RRC: ULInformationTransfer

NAS: Tracking Area Update Complete
	4
	P

	11
	The SS transmits an RRCConnectionRelease message to release RRC connection and move to E-UTRA RRC_IDLE state.
	<--
	RRCConnectionRelease
	-
	-

	12
	Wait for 5 s for the UE to enter E-UTRA RRC_IDLE state.
	-
	-
	-
	-

	13
	The SS transmits a Paging message including systemInfoModification.
	<--
	Paging
	-
	-

	14
	The SS changes SystemInformationBlockType2 parameters to default parameters defined in [18].
	-
	-
	-
	-

	15
	Wait for 15 s for the UE to receive system information.
	-
	-
	-
	-

	16
	Make the UE initiate an outgoing call.
	-
	-
	-
	-

	17
	Check: Does the UE transmit an RRCConnectionRequest message. The UE starts T300.(Note 1)
	-->
	RRCConnectionRequest
	3
	P

	18
	Wait for 5 s to ensure that T300 expires.
	-
	-
	-
	-

	19
	Check: Does the test result of CALL generic procedure indicate that the UE is in E-UTRA RRC_IDLE state on Cell 2.
	-
	-
	1,2,3
	-

	Note 1: It is not required to check that the T300 is started.
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