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1
Introduction
RAN5#87-e discussed handling multi PDUs and PDNs in [1]. The present paper is a follow up from the discussion which took place at RAN5#87-e.

It suggests a different solution to the one presented to RAN5#87-e aimed at addressing the concern raised about the current test implementations being able to handle only 2 PDUs/PDNs (Internet and IMS), and, the inflexibility of the present solution representing a serious challenge when in the future demands for adding new types of PDU/PDN arise.

2
Flexible handling multi PDUs and PDNs in the 5G test specifications proposal
2.1
What is needed for multi PDU/PDN handling

When on 5G (N1) the UE initiates a PDU establishment, the SS needs to know a number of things

IN REGARD TO MESSAGE CONTENTS

>
IF the UE has not provided a DNN ID in the PDU establishment request THEN the SS needs to know which DNN ID it should assign to the PDU and provide this DNN ID back to the UE in the PDU establishment response.

>
Regardless from whether the UE has or has not provided a DNN ID

>
The SS needs to know which QoS it should assign to the PDU and provide the information back to the UE in the PDU establishment response.

>
The SS needs to know can the PDU be transferred into a PDN without an explicit PDN establishment procedure when the UE moves from N1 to S1 and if it can then the SS needs to provide back to the UE Mapped PDU context in the PDU establishment response (i.e. provide back the QoS which the UE can use when it moves to S1)
IN REGARD TO UE BEHAVIOUR (allowing or not certain UE behaviour)

>
The SS needs to know whether during the PDU establishment the UE is allowed to perform certain actions and if it is then the SS needs to handle them otherwise the UE's action shall be considered as a FAIL e.g.

>
Is the UE allowed to perform IP address allocation? IF it is allowed then the UE request for IP address allocation will be handled; OTHERWISE any UE request for IP address allocation should be handled as a FAIL

>
Is the UE allowed to perform IMS Registration? IF it is allowed then the UE request for IMS Registration will be handled; OTHERWISE any UE request for IMS Registration should be handled as a FAIL

>
Any other similar behaviour depending on the service the PDU will provide

The same is the situation when the UE is on LTE (S1) and it initiates a PDN establishment.

2.2
How do we handle multi PDU/PDN today
For PDN handling for example (it is similar for PDUs) the tests are able of handling only Internet and IMS PDNs.

For this we have defined the following ICS:
	11
	IMS APN as default APN
	23.401
	Rel-8
	pc_IMS_APN_default
	Configured with IMS APN as default APN.

	13
	Provide IMS APN
	23.401
	Rel-8
	pc_Provide_IMS_APN
	Configured to provide IMS APN during initial attach.

	14
	Provide IMS as second APN
	23.401
	Rel-8
	pc_Provide_IMS_as_second_APN
	Configured to provide IMS APN as the second PDN connection.

	15
	Provide Internet as second APN
	23.401
	Rel-8
	pc_Provide_Internet_as_second_APN
	Configured to provide Internet as the second PDN connection.


And in addition we apply implicitly the following assumption
	
	Internet APN as default APN
	
	
	NOT pc_IMS_APN_default
	

	
	Provide Internet APN
	
	
	NOT pc_Provide_IMS_APN
	


The above works but represents a serious challenge if there is a need for adding handling of additional type(s) of PDN.

Let's assume that we want to add a single MCPTT PDN handling.

This means a 3rd PDN and consequently we would need to add to the existing ICS

pc_Provide_IMS_as_third_APN
pc_Provide_Internet_as_third_APN
pc_Provide_MCPTT_as_second_APN
pc_Provide_MCPTT_as_third_APN
Furthermore, adding a 3rd PDN will invalidate the assumptions of (NOT pc_IMS_APN_default) and (NOT pc_Provide_IMS_APN) because now (NOT pc_IMS_APN_default) for example can mean "Internet APN as default APN" OR "MCPTT APN as default APN". Because these assumptions are not any more usable then we would need to add more ICS e.g.

pc_Internet_APN_default
pc_MCPTT_APN_default
etc.

On top of the addition of multiple new ICS we will need to modify every test procedure and message content which uses those.

And, imagine what we might need to do if we then want to add yet another 4th type of PDN handling.

Here it is an example how we use the current set of ICS today and imagine the impact to those of adding the new ICS:

	Configuration
	Condition
	Explanation

	IMS_Only
	pc_IMS AND NOT pc_Provide_Internet_as_second_APN AND NOT pc_Provide_IMS_as_second_APN
	UE is configured to request for IMS PDN connectivity only 

	Internet_Only
	NOT pc_IMS
	UE does not support IMS

	IMS_Internet
	pc_IMS AND pc_Provide_Internet_as_second_APN
	UE is configured to request for IMS PDN connectivity first and then to request for an internet PDN connectivity

	Internet_IMS
	pc_IMS AND pc_Provide_IMS_as_second_APN
	UE is configured to request for an internet PDN connectivity first and then to request for the IMS PDN connectivity

	NOTE 1:
pc_Provide_Internet_as_second_APN and pc_Provide_IMS_as_second_APN are mutually exclusive i.e. shall not be true at the same time.
NOTE 2: 
IMS_Only configuration is not considered for EN-DC test cases defined in TS 38.523-1 [71]


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

	Derivation Path: Table 4.7.3-6 with condition IMS_PDN_ConnEstab for PDN1_IMS and NOT IMS_PDN_ConnEstab

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	'0101'B
	arbitrary value used for PDN connectivity being maintained during the test case
	PDN1_IMS OR (PDN2_IMS AND ImsVoPS0_NoImsPDN) OR NOT MULTI_PDN

	EPS bearer identity
	‘1100’B
	arbitrary value used for additional PDN connectivity which may be released before entering the test procedure of the test case
	MULTI_PDN AND NOT PDN1_IMS AND NOT (PDN2_IMS AND ImsVoPS0_NoImsPDN)


Table 4.7.3-6: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	Derivation Path: 24.301 clause 8.3.6

	Information Element
	Value/remark
	Comment
	Condition

	
	
	
	

	EPS bearer identity
	An arbitrarily selected value between '0101'B and '1111'B.
	
	

	
	
	
	

	
	
	
	

	EPS QoS
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	NOT IMS_PDN_ConnEstab

	EPS QoS
	See Reference default EPS bearer context #2 in table 6.6.1-1
	
	IMS_PDN_ConnEstab

	Access point name
	The SS defines a Default APN
	
	NOT IMS_PDN_ConnEstab AND NOT APN_Provided

	Access point name
	APN as provided in ESM INFORMATION RESPONSE or PDN CONNECTIVITY REQUEST
	
	NOT IMS_PDN_ConnEstab AND APN_Provided

	Access point name
	IMS. mnc<MNC>.mcc<MCC>.gprs

The <MNC> and <MCC> are set to the same values as in IMSI.
	
	IMS_PDN_ConnEstab AND NOT APN_Provided

	Access point name
	Use APN Network Identifier provided in ESM INFORMATION RESPONSE or PDN CONNECTIVITY REQUEST message and the APN Operator Identifier mnc<MNC>.mcc<MCC>.gprs. The <MNC> and  <MCC> are set to the same values as in IMSI.
	
	IMS_PDN_ConnEstab AND APN_Provided


2.3
How to provide flexible PDU/PDN handling
2.3.1
Basic provisions

RAN5 should specify DNN/APN configurations for any PDU type the test spec is able to handle. Today these are just IMS and Internet. If in the future new PDU types need to be handled then the RAN5 should specify new DNN/APN configuration(s). For example a configuration of Mission Critical Services.
The DNN/APN configurations should provide all the information needed to allow the SS to handle what was described in 2.2.1 'What is needed for PDU/PDN handling'. Of course for future PDUs more than what is described there may need to be handled. For example a MCPTT Registration.
The UE then should be asked to declare per each of the PDUs it will establish to a DNN the DNN/APN Implementation details: (1) the DNN ID which will be assigned to the PDU either by the UE itself or by the SS, and, (2) the Configuration to be used when handling the PDU for the Default APN.
Today one entry for Default DNN/APN and 2 entries for provided DNN/APN (to provide for the possible Internet and IMS) are needed. If in the future new PDU types need to be handled then the RAN5 should add new DNN/APN entries as appropriate. For example an entry to allow a 3rd DNN to be declared e.g. a Mission Critical Services DNN.
Then, in the test procedures when the UE initiates a PDU establishment to a DNN, depending on the DNN ID, the SS will identify the applicable Configuration and act according to what is specified in the Configuration.

2.3.2
EXAMPLES for initial implementing of the basic provisions
DNN/APN CONFIGURATIONS
Table 4.8.4-1: DNN/APN configurations

	
	DNN/APN type
	DNN/APN ID
	5GC QoS rule
	EPC default bearer context
	IP address allocation
	IMS registration

	
	internet
	pc_APN_ID_Internet
	Reference QoS rule #1 as specified in subclause 4.8.2.1.
	Reference default EPS bearer context #1 as specified in TS 36.508 [10], Table 6.6.1-1.
	Yes
	No

	
	ims
	pc_APN_ID_IMS
	Reference QoS rule #2 as specified in subclause 4.8.2.1.
	Reference default EPS bearer context #2 as specified in TS 36.508 [10], Table 6.6.1-1.
	Yes
	Yes
NOTE 1

	NOTE 1:
For PDN establishment the Procedure for IMS signalling according to TS 36.508 [2] subclause 4.5A.3 applies; for PDU establishment the Procedure for IMS signalling according to subclause XXX applies.


APN/DNN IMPLEMENTATION DETAILS
Table A.4.4-2A: UE APN/DNN Implementation details
	Parameter Name
	Parameter Type
	Supported Value
	Description

	pc_APN_Default_Configuration
	enumerated
	none, internet, ims
	The DNN/APN configuration specified in TS 38.508-1 [2], Table 4.8.4-1 which is to be used for the default DNN/APN.

The value provided shall match one of the DNN/APN types if a Default DNN will be established, e.g. internet, ims, etc. or shall be set to none if the UE will not establish default DNN/APN.

	pc_APN_ID_Internet
	charstring
	
	APN/DNN ID of type Internet

(NOTE 1)

The APN/DNN Network Identifier portion of the Access Point / Data Network Name, as defined in TS 23.003 [x1], subclause 9.1

OR "none" if the UE will not establish PDN/PDU of type Internet

If the provided value is different to "none" then for this APN/DNN the DNN/APN configuration of type "Internet" as specified in TS 38.508-1 [2], Table 4.8.4-1 applies.

	pc_APN_ID_IMS
	charstring
	
	APN/DNN ID of type IMS

(NOTE 1)

The APN/DNN Network Identifier portion of the Access Point / Data Network Name, as defined in TS 23.003 [x1], subclause 9.1
OR "none" if the UE will not establish PDN/PDU of type IMS

If the provided value is different to "none" then for this APN/DNN the DNN/APN configuration of type "IMS" as specified in TS 38.508-1 [2], Table 4.8.4-1 applies.

	NOTE 1:
For each UE, the APN/DNN IDs which will be used during for PDN/PDU establishment shall be provided. These shall cover both: The APN/DNN IDs which the UE will provide itself in the PDN/PDU establishment request, and, An APN/DNN ID which the UE will prefer to be assigned by the SS in the case of Default APN/DNN, if the UE utilises Provided and/or Default APN/DNN.


PDU ESTABLISHMENT HANDLING IN TEST PROCEDURES (marked in yellow are the parts relevant to the discussion)
UE BEHAVIOUR

Table 4.5A.2B.2.2-1: Establishment of additional PDN connectivity

	St
	Procedure
	Message Sequence
	Verdict

	
	
	U - S
	Message
	

	0
	Set K = 0, L = 0,

N = ExpectedNumberOfNewPDNConnections
	-
	-
	-

	1
	Wait until the UE transmits a PDN CONNECTIVITY REQUEST according to step 1 of table 4.5A.2B.2.2-2 and perform all subsequent steps of table 4.5A.2B.2.2-2.
	-
	-
	-

	2
	Set K = K +1.
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in steps 3-6a1 below the events specified in Table 4.5A.2B.2.2-2 may take place.
	-
	-
	-

	3-4
	Step 2-3 as defined in TS 36.508 [2], Table 4.5A.16.3-1, Generic Test Procedure to establish additional PDN connectivity take place.
	-
	-
	-

	-
	EXCEPTION: Step 5a1 describes behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-
	-

	5a1
	IF the 'IP address allocation' for the APN for which the PDN connection is established is set to "Yes" in Table 4.8.4-1 THEN, the generic procedure for IP address allocation in the U-plane specified in TS 36.508 [2], subclause 4.5A.1 takes place performing IP address allocation in the U-plane.
	
	
	

	
	EXCEPTION: IF the 'IMS registration' for the APN for which the PDN connection is established is set to "Yes" in Table 4.8.4-1, THEN in parallel to the event described in step 6 below the relevant generic procedure for IMS signalling in the U-plane specified in Table 4.8.4-1 takes place.
	-
	-
	

	6
	Step 4 as defined in TS 36.508 [2], Table 4.5A.16.3-1, Generic Test Procedure to establish additional PDN connectivity takes place.
	-
	-
	-

	-
	EXCEPTION: Steps 7a1 to 7b3 describe behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-
	-

	7a1
	IF L > K (NOTE 1) THEN repeat from step 2.
	-
	-
	-

	7b1
	ELSE IF K < N (NOTE 2) THEN

Start Wait_Timer = 10 sec.

NOTE: 10 sec is an arbitrary value.
	-
	-
	-

	-
	EXCEPTION: Steps 6b2a1 to 6b2b1 describe behaviour depending UE implementation; the right most "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-
	-

	7b2a1
	The UE transmits another PDN CONNECTIVITY REQUEST according to step 1 of Table 4.5A.2B.2.2-2 and perform all subsequent steps of table 4.5A.2B.2.2.
	-
	-
	-

	7b2a2
	Stop Wait_Timer.
	-
	-
	-

	7b2a3
	Repeat from step 2.
	-
	-
	-

	7b2b1
	Check: Does Wait_Timer expire?

(NOTE 3)
	-
	-
	F

	NOTE 1:
One (or more) further PDN CONNECTIVITY REQUEST message has been received in parallel.

NOTE 2:
Less PDN CONNECTIVITY REQUEST messages than expected have been received and processed so far and consequently further requests are expected from the UE.

NOTE 3:
Unless this is specified explicitly otherwise, e.g. in a test procedure which calls the procedure specified in the present table, the SS shall raise a fail verdict when there are less PDN CONNECTIVITY REQUEST messages than expected received at this point. The reason for such a behaviour can be e.g. wrongly set PICS with which the ExpectedNumberOfNewPDNConnections was initiated.


MESSAGE CONTENTS

	Condition
	Explanation

	Mapped_QoS_5GC_EPC
	Usage: Condition determining specific message contents.

Meaning: The Configuration used for handling the PDN establishment specified in Table 4.8.4-1 includes settings for both '5GC QoS rule' AND 'EPC default bearer context'.


Table 4.5A.2B.3-1: Message PDN CONNECTIVITY REQUEST (step 1, Table 4.5A.2B.2.2-2)

	Derivation path: TS 36.508 [2], Table 4.7.3-20.

	Information Element
	Value/Remark
	Comment
	Condition

	Access point name
	Not present
	NOTE 1, NOTE 2
	

	
	One of the provided APN(s) in the Table 4.8.4-1
The SS shall initialise the APN_Default=False
	NOTE 3
	

	NOTE 1:
The UE will not include an Access point name if the UE wants to use the PDN for a connection to the default APN as specified in TS 24.301 [XX]. When the UE is establishing multiple PDNs, only one of those could be to the default APN. Consequently only one or none PDN CONNECTIVITY REQUEST message may not include the IE 'Access point name'. The latter would be the case e.g. when the UE requests the PDN connection to the default APN together with the attach procedure, or, when the UE does not have a default APN configured.

NOTE 2:
The SS uses pc_APN_Default_Configuration to address the entry of Table 4.8.4-1 to be used for the subsequent signalling of the PDN connectivity establishment.

NOTE 3:
Unless explicitly specified otherwise, the SS uses the Access point name value to address the entry of Table 4.8.4-1 to be used for the subsequent signalling of the PDN connectivity establishment.


Table 4.5A.2B.3-2: Message ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (step 3, Table 4.5A.2B.2.2-1; Step 2, Table 4.5A.16.3-1 TS 36.508 [2])

	Derivation path: TS 36.508 [2], Table 4.7.3-6.

	Information Element
	Value/Remark
	Comment
	Condition

	EPS QoS
	The EPC default bearer context of the entry in Table 4.8.4-1 which has been determined at step 
	
	

	Access point name
	IF the UE provided an Access point name in step 1 THEN the SS returns this name;

OTHERWISE the SS includes the DNN/APN ID value of the entry in Table 4.8.4-1 which has been determined at step 1.
	
	

	  Container ID n+3
	'001C'H
	Mapped 5GS QoS

QoS rules
n assigned to next available number
	

	    Length of container ID n+3 contents
	
	Length value determined by the TTCN implementation
	Mapped_QoS_5GC_EPC

	    Container ID n+3 contents
	5GC QoS rule of the entry in Table 4.8.4-1 which has been determined at step 1
	
	

	  Container ID n+4
	'001F'H
	Mapped 5GS QoS

QoS flow descriptions

n assigned to next available number
	Mapped_QoS_5GC_EPC

	    Length of container ID n+4 contents
	
	Length value determined by the TTCN implementation
	

	    Container ID n+4 contents
	As per the relevant QoS rule (Container ID n+3)
	
	


2.3.2
EXAMPLES for impact on the initial implementation from future requirements
Let's assume that in the future a hypothetical new service called MCXLTE needs to be handled in the 5G testing. This is a service which the UE can handle only on EPC (LTE) and it requires handling of a new procedure during the PDN establishment.
In summary, as described in 2.3.1 the following needs to be done:
-
RAN5 should specify new DNN/APN configuration

-
RAN5 should add new DNN/APN entry (to provide for devices which will establish PDNs for all IMs, INTERNET and MCFLTE)
-
RAN5 should add handling of the new procedure

Marked in blue below are the parts relevant to the discussion which, in comparison to the examples in 2.3.2, will change or which the change will have impact on.

DNN/APN CONFIGURATIONS

Table 4.8.4-1: DNN/APN configurations

	
	DNN/APN type
	DNN/APN ID
	5GC QoS rule
	EPC default bearer context
	IP address allocation
	IMS registration
	MCX registration

	
	internet
	pc_APN_ID_Internet
	Reference QoS rule #1 as specified in subclause 4.8.2.1.
	Reference default EPS bearer context #1 as specified in TS 36.508 [10], Table 6.6.1-1.
	Yes
	No
	No

	
	ims
	pc_APN_ID_IMS
	Reference QoS rule #2 as specified in subclause 4.8.2.1.
	Reference default EPS bearer context #2 as specified in TS 36.508 [10], Table 6.6.1-1.
	Yes
	Yes
NOTE 1
	No

	
	MCXLTE
	pc_APN_ID_MCXLTE
	-
	Reference default EPS bearer context #X as specified in TS 36.508 [10], Table 6.6.1-1.
	Yes
	Yes
NOTE 1
	Yes
NOTE 2

	NOTE 1:
For PDN establishment the Procedure for IMS signalling according to TS 36.508 [2] subclause 4.5A.3 applies; for PDU establishment the Procedure for IMS signalling according to subclause XXX applies.

NOTE 2:
For PDN establishment the Procedure for MCX registration according to TS 36.579-1 [N] subclause YYY applies.


APN/DNN IMPLEMENTATION DETAILS

Table A.4.4-2A: UE APN/DNN Implementation details

	Parameter Name
	Parameter Type
	Supported Value
	Description

	pc_APN_Default_Configuration
	enumerated
	none, internet, ims
	The DNN/APN configuration specified in TS 38.508-1 [2], Table 4.8.4-1 which is to be used for the default DNN/APN.

The value provided shall match one of the DNN/APN types if a Default DNN will be established, e.g. internet, ims, etc. or shall be set to none if the UE will not establish default DNN/APN.

	pc_APN_ID_Internet
	charstring
	
	APN/DNN ID of type Internet

(NOTE 1)

The APN/DNN Network Identifier portion of the Access Point / Data Network Name, as defined in TS 23.003 [x1], subclause 9.1

OR "none" if the UE will not establish PDN/PDU of type Internet

If the provided value is different to "none" then for this APN/DNN the DNN/APN configuration of type "Internet" as specified in TS 38.508-1 [2], Table 4.8.4-1 applies.

	pc_APN_ID_IMS
	charstring
	
	APN/DNN ID of type IMS

(NOTE 1)

The APN/DNN Network Identifier portion of the Access Point / Data Network Name, as defined in TS 23.003 [x1], subclause 9.1

OR "none" if the UE will not establish PDN/PDU of type IMS

If the provided value is different to "none" then for this APN/DNN the DNN/APN configuration of type "IMS" as specified in TS 38.508-1 [2], Table 4.8.4-1 applies.

	pc_APN_ID_MCXLTE
	charstring
	
	APN/DNN ID of type MCXLTE

(NOTE 1)

The APN/DNN Network Identifier portion of the Access Point / Data Network Name, as defined in TS 23.003 [x1], subclause 9.1

OR "none" if the UE will not establish PDN/PDU of type MCXLTE

If the provided value is different to "none" then for this APN/DNN the DNN/APN configuration of type "MCXLTE" as specified in TS 38.508-1 [2], Table 4.8.4-1 applies.

	NOTE 1:
For each UE, the APN/DNN IDs which will be used during for PDN/PDU establishment shall be provided. These shall cover both: The APN/DNN IDs which the UE will provide itself in the PDN/PDU establishment request, and, An APN/DNN ID which the UE will prefer to be assigned by the SS in the case of Default APN/DNN, if the UE utilises Provided and/or Default APN/DNN.


PDU ESTABLISHMENT HANDLING IN TEST PROCEDURES

UE BEHAVIOUR

Table 4.5A.2B.2.2-1: Establishment of additional PDN connectivity

	St
	Procedure
	Message Sequence
	Verdict

	
	
	U - S
	Message
	

	0
	Set K = 0, L = 0,

N = ExpectedNumberOfNewPDNConnections
	-
	-
	-

	1
	Wait until the UE transmits a PDN CONNECTIVITY REQUEST according to step 1 of table 4.5A.2B.2.2-2 and perform all subsequent steps of table 4.5A.2B.2.2-2.
	-
	-
	-

	2
	Set K = K +1.
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in steps 3-6a1 below the events specified in Table 4.5A.2B.2.2-2 may take place.
	-
	-
	-

	3-4
	Step 2-3 as defined in TS 36.508 [2], Table 4.5A.16.3-1, Generic Test Procedure to establish additional PDN connectivity take place.
	-
	-
	-

	-
	EXCEPTION: Step 5a1 describes behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-
	-

	5a1
	IF the 'IP address allocation' for the APN for which the PDN connection is established is set to "Yes" in Table 4.8.4-1 THEN, the generic procedure for IP address allocation in the U-plane specified in TS 36.508 [2], subclause 4.5A.1 takes place performing IP address allocation in the U-plane.
	
	
	

	
	EXCEPTION: IF the 'IMS registration' for the APN for which the PDN connection is established is set to "Yes" in Table 4.8.4-1, THEN in parallel to the event described in step 6 below the relevant generic procedure for IMS signalling in the U-plane specified in Table 4.8.4-1 takes place.
	-
	-
	

	
	EXCEPTION: IF the 'MCX registration' for the APN for which the PDN connection is established is set to "Yes" in Table 4.8.4-1, THEN in parallel to the event described in step 6 below the generic procedure for MCX registration via IMS signalling in the U-plane specified in TS 36.508 [2] subclause X.Y.Z takes place.
	-
	-
	

	6
	Step 4 as defined in TS 36.508 [2], Table 4.5A.16.3-1, Generic Test Procedure to establish additional PDN connectivity takes place.
	-
	-
	-

	-
	EXCEPTION: Steps 7a1 to 7b3 describe behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-
	-

	7a1
	IF L > K (NOTE 1) THEN repeat from step 2.
	-
	-
	-

	7b1
	ELSE IF K < N (NOTE 2) THEN

Start Wait_Timer = 10 sec.

NOTE: 10 sec is an arbitrary value.
	-
	-
	-

	-
	EXCEPTION: Steps 6b2a1 to 6b2b1 describe behaviour depending UE implementation; the right most "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-
	-

	7b2a1
	The UE transmits another PDN CONNECTIVITY REQUEST according to step 1 of Table 4.5A.2B.2.2-2 and perform all subsequent steps of table 4.5A.2B.2.2.
	-
	-
	-

	7b2a2
	Stop Wait_Timer.
	-
	-
	-

	7b2a3
	Repeat from step 2.
	-
	-
	-

	7b2b1
	Check: Does Wait_Timer expire?

(NOTE 3)
	-
	-
	F

	NOTE 1:
One (or more) further PDN CONNECTIVITY REQUEST message has been received in parallel.

NOTE 2:
Less PDN CONNECTIVITY REQUEST messages than expected have been received and processed so far and consequently further requests are expected from the UE.

NOTE 3:
Unless this is specified explicitly otherwise, e.g. in a test procedure which calls the procedure specified in the present table, the SS shall raise a fail verdict when there are less PDN CONNECTIVITY REQUEST messages than expected received at this point. The reason for such a behaviour can be e.g. wrongly set PICS with which the ExpectedNumberOfNewPDNConnections was initiated.


MESSAGE CONTENTS

	Condition
	Explanation

	Mapped_QoS_5GC_EPC
	Usage: Condition determining specific message contents.

Meaning: The Configuration used for handling the PDN establishment specified in Table 4.8.4-1 includes settings for both '5GC QoS rule' AND 'EPC default bearer context'.


Table 4.5A.2B.3-1: Message PDN CONNECTIVITY REQUEST (step 1, Table 4.5A.2B.2.2-2)

	Derivation path: TS 36.508 [2], Table 4.7.3-20.

	Information Element
	Value/Remark
	Comment
	Condition

	Access point name
	Not present
	NOTE 1, NOTE 2
	

	
	One of the provided APN(s) in the Table 4.8.4-1
The SS shall initialise the APN_Default=False
	NOTE 3
	

	NOTE 1:
The UE will not include an Access point name if the UE wants to use the PDN for a connection to the default APN as specified in TS 24.301 [XX]. When the UE is establishing multiple PDNs, only one of those could be to the default APN. Consequently only one or none PDN CONNECTIVITY REQUEST message may not include the IE 'Access point name'. The latter would be the case e.g. when the UE requests the PDN connection to the default APN together with the attach procedure, or, when the UE does not have a default APN configured.

NOTE 2:
The SS uses pc_APN_Default_Configuration to address the entry of Table 4.8.4-1 to be used for the subsequent signalling of the PDN connectivity establishment.

NOTE 3:
Unless explicitly specified otherwise, the SS uses the Access point name value to address the entry of Table 4.8.4-1 to be used for the subsequent signalling of the PDN connectivity establishment.


Table 4.5A.2B.3-2: Message ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (step 3, Table 4.5A.2B.2.2-1; Step 2, Table 4.5A.16.3-1 TS 36.508 [2])

	Derivation path: TS 36.508 [2], Table 4.7.3-6.

	Information Element
	Value/Remark
	Comment
	Condition

	EPS QoS
	The EPC default bearer context of the entry in Table 4.8.4-1 which has been determined at step 
	
	

	Access point name
	IF the UE provided an Access point name in step 1 THEN the SS returns this name;

OTHERWISE the SS includes the DNN/APN ID value of the entry in Table 4.8.4-1 which has been determined at step 1.
	
	

	  Container ID n+3
	'001C'H
	Mapped 5GS QoS

QoS rules
n assigned to next available number
	

	    Length of container ID n+3 contents
	
	Length value determined by the TTCN implementation
	Mapped_QoS_5GC_EPC

	    Container ID n+3 contents
	5GC QoS rule of the entry in Table 4.8.4-1 which has been determined at step 1
	
	

	  Container ID n+4
	'001F'H
	Mapped 5GS QoS

QoS flow descriptions

n assigned to next available number
	Mapped_QoS_5GC_EPC

	    Length of container ID n+4 contents
	
	Length value determined by the TTCN implementation
	

	    Container ID n+4 contents
	As per the relevant QoS rule (Container ID n+3)
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