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	Reason for change:
	GSMA PRD IR.88 v10.0.0 clause 6.7 and IR.92 v7.1 clause 4.3.1 specify that, depending on operator setting of the Default APN, establishment of the IMS well known APN happens during initial attach or as an additional PDN after the attach procedure. 
But today’s test models just consider whether a UE supports IMS or not (see pc_IMS in TS 36.523-2, Table A.4.4-1, item 25) and the underlying assumption is that for such IMS capable UEs, the first PDN to be set up is the well-known IMS PDN. This seems to be too restrictive.

As a consequence, UEs with different behaviour regarding PDN connection establishment are not supported by today’s test models / procedures. 
Recently, R5-142726 introduced a capability indication to distinguish between UE implementations configured with IMS APN as default APN and others with non-IMS APN as default APN (see pc_IMS_APN_default in TS 36.523-2, Table A.4.4-2, item 11). This new PICS indicates if the default APN, configured in the HSS is the IMS well-known APN or not:

  -  pc_IMS_APN_default = ‘true’     , means the default APN is the IMS APN

  -  pc_IMS_APN_default = ‘false’   , means the default APN is not the IMS APN
The new PICS pc_IMS_APN_default can be used to control in the generic UE Registration (State 2) procedure the setup of IMS well-known APN and/or non IMS PDN as per the UE implementation requirements.


	
	

	Summary of change:
	Additional exception clauses for alternative parallel behaviours in step 16 have been defined using the new UE implementation capability indication pc_IMS_APN_default. In order to reduce the complexity of multiple PDN handling in TTCN, a flag “px_no_IMS_TCBody“ (see Note # below) is introduced to distinguishing between TCs with potential IMS signalling later on during the test case body (px_no_IMS_TCBody = ‘false’) and those TCs where IMS signalling may only occur during the test case preamble (px_no_IMS_TCBody = ‘true’). 

For the latter, the second PDN Connectivity Request is rejected with timer T3396 (mandatory as of Rel-10) set to value “Deactivated” in case of non-XCAP related test purposes, respectively “2 min” in case of XCAP related test purposes. This will force the Rel-10 UEs to refrain from any further attempt (non-XCAP), respectively to refrain from further attempts for the next 2 minutes (XCAP).
In case the UE does not yet support this Rel-10 timer T3396, the PDN connection has to be triggered by the scenario via AT command.

Note #: 
The proposed name of the flag (px_no_IMS_TCBody) and the rejection cause (either #26 or #27) is to be selected by MCC-TF160. 


The following cases are coverd by the changes:

TCs whose applicability condition contains pc_IMS as per TS 36.523-2 or TCs belong to TS 34.229-1:

-
Case 1: If the default APN in the HSS is set to the IMS well-known APN as default APN, UE might send IMS signalling during initial attach.

-
Case 2: If the default APN in the HSS is set to IMS well-known APN as default APN, UE might send IMS signalling during initial attach and might connect to other services establishing an additional PDN which is rejected in case that it is not relevant for the test purpose (i.e., for the case of XCAP being a test purpose, this second PDN is only rejected for a certain time – 2 min. – and accepted later on when the UE retries.)

-
Case 3: If the default APN in the HSS is set to an APN other than IMS well-known APN as default APN and UE does support IMS (TS 36.523-2, Table  A.4.4-1/25) an additional PDN connection request to IMS well-known APN will be accepted. TCs whose applicability condition does not contain pc_IMS as per TS 36.523-2 Table A.4.4-1/25:

-
Case 4: If the default APN in the HSS is set to an APN other than IMS well-known APN as default APN, UE must establish an additional PDN with the well known IMS APN for IMS services. The additional PDN will be rejected. The reason is to minimize impact on DRB handling in TTCN where IMS services are not relevant for accomplishing the test purpose.

-
Case 5: If the default APN in the HSS is set to the IMS well-known APN as default APN, any other additional PDN request will be rejected
Note:
The following related generic procedures will require similar extensions:  

  -  UE Registation, UE Test Mode Activated (State 2A), see subclause 4.5.2A

  -  UE Registration, pre-registration on HRPD (State 2B), see subclause 4.5.2B

  -  UE Registration, pre-registration on 1xRTT (State 2C), see subclause 4.5.2C.
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4.5.2
UE Registration (State 2)

4.5.2.1
Initial conditions

System Simulator:

-
1 cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause 5

User Equipment:

- 
The Test UICC shall be inserted. This shall contain either ISIM and USIM applications or only a USIM application on UICC.
4.5.2.2
Definition of system information messages

The default system information messages are used.

4.5.2.3
Procedure

Table 4.5.2.3-1: UE registration procedure (state 1 to state 2)

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	
	<--
	RRC: SYSTEM INFORMATION (BCCH)

	2
	UE transmits an RRCConnectionRequest message.
	-->
	RRC: RRCConnectionRequest

	3
	SS transmits an RRCConnectionSetup message.
	<--
	RRC: RRCConnectionSetup

	4
	The UE transmits an RRCConnectionSetupComplete message to confirm the successful completion of the connection establishment and to initiate the Attach procedure by including the ATTACH REQUEST message. The PDN CONNECTIVITY REQUEST message is piggybacked in ATTACH REQUEST
	-->
	RRC: RRCConnectionSetupComplete
NAS: ATTACH REQUEST

NAS: PDN CONNECTIVITY REQUEST

	5
	The SS transmits an AUTHENTICATION REQUEST message to initiate the EPS authentication and AKA procedure.
	<--
	RRC: DLInformationTransfer 

NAS: AUTHENTICATION REQUEST

	6
	The UE transmits an AUTHENTICATION RESPONSE message and establishes mutual authentication.
	-->
	RRC: ULInformationTransfer
NAS: AUTHENTICATION RESPONSE

	7
	The SS transmits a NAS SECURITY MODE COMMAND message to activate NAS security.
	<--
	RRC: DLInformationTransfer
NAS: SECURITY MODE COMMAND

	8
	The UE transmits a NAS SECURITY MODE COMPLETE message and establishes the initial security configuration.
	-->
	RRC: ULInformationTransfer
NAS: SECURITY MODE COMPLETE

	-
	EXCEPTION: Steps 9a1 to 9a2 describe behaviour that depends on UE configuration;

the "lower case letter" identifies a step sequence that take place if the UE has ESM information which needs to be transferred.
	-
	-

	9a1
	IF the UE sets the ESM information transfer flag in the last PDN CONNECTIVITY REQUEST message THEN the SS transmits an ESM INFORMATION REQUEST message to initiate exchange of protocol configuration options and/or APN.
	<--
	RRC: DLInformationTransfer
NAS: ESM INFORMATION REQUEST

	9a2
	The UE transmits an ESM INFORMATION RESPONSE message to transfer protocol configuration options and/or APN.
	-->
	RRC: ULInformationTransfer
NAS: ESM INFORMATION RESPONSE

	10
	The SS transmits a SecurityModeCommand message to activate AS security.
	<--
	RRC: SecurityModeCommand

	11
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration.
	-->
	RRC: SecurityModeComplete

	12
	The SS transmits a UECapabilityEnquiry message to initiate the UE radio access capability transfer procedure.
	<--
	RRC: UECapabilityEnquiry

	13
	The UE transmits a UECapabilityInformation message to transfer UE radio access capability.
	-->
	RRC: UECapabilityInformation

	14
	The SS transmits an RRCConnectionReconfiguration message to establish the default bearer with condition SRB2-DRB(1, 0) according to 4.8.2.2.1.1.

This message includes the ATTACH ACCEPT message. The ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in ATTACH ACCEPT.
	<--
	RRC: RRCConnectionReconfiguration
NAS: ATTACH ACCEPT

NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	15
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the establishment of default bearer.
	-->
	RRC: RRCConnectionReconfigurationComplete

	-
	EXCEPTION: In parallel to the event described in step 16 below, if initiated by the UE the generic procedure for IP address allocation in the U-plane specified in TS 36.508 subclause 4.5A.1 takes place performing IP address allocation in the U-plane.
	
	

	-
	EXCEPTION: In parallel to the event described in step 16 below the generic procedure for IMS signalling in the U-plane specified in TS 36.508 subclause 4.5A.3 takes place if requested by the UE
	
	

	16
	This message includes the ATTACH COMPLETE message. The ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message is piggybacked in ATTACH COMPLETE.
	-->
	RRC: ULInformationTransfer
NAS: ATTACH COMPLETE

NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT

	-
	EXCEPTION: Steps16a1 to 16a3 describe behaviour that depends on UE configuration; the "lower case letter" identifies a step sequence that takes place if IMS voice not supported and pc_voice_PS_1_CS_2, pc_attach and pc_TAU_connected _in_IMS are set to TRUE. (Note 1)
	-
	-

	16a1
	The UE transmits a TRACKING AREA UPDATE REQUEST message. 
	-->
	RRC: ULInformationTransfer
NAS: TRACKING AREA UPDATE REQUEST

	16a2
	The SS transmits a TRACKING AREA UPDATE ACCEPT message.
	<--
	RRC: DLInformationTransfer
NAS: TRACKING AREA UPDATE ACCEPT

	16a3
	The UE transmits a TRACKING AREA UPDATE COMPLETE message.
	-->
	RRC: ULInformationTransfer
NAS: TRACKING AREA UPDATE COMPLETE

	-
	EXCEPTION: Steps16b1 to 16b6 describe behaviour that depends on UE configuration; the "lower case letter" identifies a step sequence that takes place if IMS voice not supported and pc_voice_PS_1_CS_2, pc_attach and pc_TAU_idle _in_IMS are set to TRUE. (Note 2)
	-
	-

	16b1
	The SS transmits an RRCConnectionRelease message to release the RRC connection.
	<--
	RRC: RRCConnectionRelease

	16b2
	The UE transmits an RRCConnectionRequest message.
	-->
	RRC: RRCConnectionRequest

	16b3
	The SS transmit an RRCConnectionSetup message.
	<--
	RRC: RRCConnectionSetup

	16b4
	The UE transmits an RRCConnectionSetupComplete message including a TRACKING AREA UPDATE REQUEST message.
	-->
	RRC: RRCConnectionSetupComplete
NAS: TRACKING AREA UPDATE REQUEST

	16b5
	The SS transmits a TRACKING AREA UPDATE ACCEPT message.
	<--
	RRC: DLInformationTransfer
NAS: TRACKING AREA UPDATE ACCEPT

	16b6
	The UE transmits a TRACKING AREA UPDATE COMPLETE message.
	-->
	RRC: ULInformationTransfer
NAS: TRACKING AREA UPDATE COMPLETE

	-
	EXCEPTION: Steps16c1 to 16c4a9 describe behaviour that depends on UE configuration; the "lower case letter" identifies a step sequence that takes place if 
pc_IMS is set to TRUE and pc_IMS_APN_default is set to FALSE.
	-
	-

	16c1
	The UE transmits a PDN CONNECTIVITY REQUEST message to request an additional PDN.
	-->
	RRC: ULInformationTransfer
NAS: PDN CONNECTIVITY REQUEST

	16c2
	The SS transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message with IE EPS Bearer Identity set to new EPS bearer context.

Note: The SS allocates a PDN address of a PDN type which is compliant with the PDN type requested by the UE.
	<--
	RRC: DLInformationTransfer
NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	16c3
	The UE transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message.
	-->
	RRC: ULInformationTransfer
NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT

	16c4a1-16c4a11
	Generic procedure for IMS signalling according to subclause 4.5A.3 (steps 10a1 -10a2b1) take place. 
	-
	-

	-
	EXCEPTION: Steps16d1 to 16d2 describe behaviour that depends on UE configuration; the "lower case letter" identifies a step sequence that takes place if pc_IMS_APN_default is set to TRUE 
or 
(pc_IMS is set to TRUE and pc_IMS_APN_default is set to FALSE and px_no_IMS_TCBody is set to TRUE).
	-
	-

	16d1
	The UE transmits a PDN CONNECTIVITY REQUEST message to request an additional PDN.
	-->
	RRC: ULInformationTransfer
NAS: PDN CONNECTIVITY REQUEST

	16d2
	The SS  transmits a PDN CONNECTIVITY REJECT message.
	<--
	RRC: DLInformationTransfer
NAS: PDN CONNECTIVITY REJECT

	17
	The SS transmits an RRCConnectionRelease message to release RRC connection and move to RRC_IDLE (State 2).
	<--
	RRC: RRCConnectionRelease

	NOTE 1:
The procedure is used with specific message with no IMS voice network support. The UE is configured for voice domain preference IMS PS voice preferred, CS Voice as secondary and to initiate EPS attach. The UE implementation supports TAU in connected mode,

NOTE 2:
The procedure is used with specific message withno IMS voice network support. The UE is configured for voice domain preference IMS PS voice preferred, CS Voice as secondary and to initiate EPS attach. The UE implementation supports TAU in idle mode,


4.5.2.4
Specific message contents

All specific message contents shall be referred to clause 4.6 and 4.7 with the exceptions below.

Table 4.5.2.4-1: RRCConnectionRequest (Step 2)
	Derivation Path: Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r8 SEQUENCE {
	
	
	

	      ue-Identity
	Any allowed value
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 4.5.2.4-2: UECapabilityInformation (Step 13)

	Derivation Path: Table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 
	Any allowed value
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 4.5.2.4-3: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (Step 14)

	Derivation Path: Table 4.7.3-6

	Information Element
	Value/remark
	Comment
	Condition

	PDN address
	
	
	IPv4_address_only

	  Length of PDN address contents
	5 octets
	
	

	  PDN type value
	‘001’B
	IPv4
	

	  PDN address information
	IPv4 address
	The SS provides a valid IPv4 address
	NOT IPv4-DHCP

	
	0.0.0.0
	DHCPv4 is to be used to allocate the IPv4 address
	IPv4-DHCP

	ESM cause
	IF "PDN type" IE in step 4 is 'IPv4v6' THEN '00110010'B ELSE Not present
	"PDN type IPv4 only allowed"
	


NOTE:
The default message contents specified in table 4.7.3-6 apply unless the condition IPv4_address_only in table 4.5.2.4-3 is true.

	Condition
	Explanation

	IPv4_address_only
	This condition applies if the test case preamble description indicates that the UE is allocated an IPv4 address.

	IPv4-DHCP
	If in the last PDN CONNECTIVITY REQUEST or ESM INFORMATION RESPONSE sent prior to this message, the IE Protocol configuration options contains a configuration protocol option = '000B00H' ("IPv4 address allocation via DHCPv4", length of contents = 0).

Note 1:
This condition is used in conjunction with IPv4 or IPv4v6 as indicated in the "PDN address row" just above.
Note 2:
If both messages, PDN CONNECTIVITY REQUEST and ESM INFORMATION RESPONSE, are received and contain a Protocol configuration options IE then the IE from the message which is received later shall be used.


Table 4.5.2.4-4: TRACKING AREA UPDATE REQUEST (Steps 16a1 and 16b4)
	Derivation Path: 36.508 Table 4.7.2-27 with condition combined_TA_LA


Table 4.5.2.4-5: TRACKING AREA UPDATE ACCEPT (Steps 16a2 and 16b5)
	Derivation Path: 36.508 Table 4.7.2-24 with condition combined_TA_LA


Table 4.5.2.4-6: PDN CONNECTIVITY REJECT (Step 16d2)

	Derivation Path: Table 4.7.3-19

	Information Element
	Value/remark
	Comment
	Condition

	ESM cause
	#26 “insufficient resources” or #27 “missing or unknown APN”.
	
	

	T3396
	Deactiveated
	
	Rel-10

	
	2 min
	
	Rel-10 and XCAP related test cases (see subclause 4.5A.14)


4.5.2A
UE Registration, UE Test Mode Activated (State 2A)

