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13.4.4.3
Inter-system session management / Multiple PDN connection establishment in eHRPD pre-registration state

13.4.4.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and UE has performed multiple PDN connection setups in E-UTRA with PDN type = IPv4 }

ensure that {

  when { UE transmits VSNCP Configure Request }

then { APN name is identical with additional PDN name in EUTRA and Attach Type at the HRPD side is ‘Handover Attach’}

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state and UE has performed multiple PDN connection setups in E-UTRA with PDN type = IPv4 and the UE originated VSNCP Configure Request procedure is finished }

ensure that {

when { SS transmits VSNCP Configure Request with APN-AMBR }

then { UE acknowledges the received APN-AMBR values }

            }

13.4.4.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.331, clauses 5.2.2.15, 5.6.1.3 and 5.6.2.3; TS 23.401, clause 4.4.3.3; TS 23.402, clause 9.1.2.2; TS 24.302 , clause 6.4.4; TS 33.402, clause 10.2.1 and 3GPP2 X.S0057-0, clause 13.1.2.

[TS 36.331, clause 5.2.2.15]

Upon receiving SystemInformationBlockType8, the UE shall:

1>
if the systemTimeInfo is included:

2>
forward the systemTimeInfo to CDMA2000 upper layers;

1>
if the UE is in RRC_IDLE and if searchWindowSize is included:

2>
forward the searchWindowSize to CDMA2000 upper layers;

1>
if parametersHRPD is included;

2>
forward the preRegistrationInfoHRPD to CDMA2000 upper layers only if the UE has not received the preRegistrationInfoHRPD within an RRCConnectionReconfiguration message after entering this cell;

2>
if the cellReselectionParametersHRPD is included:

3>
forward the neighCellList to the CDMA2000 upper layers;

…

[TS 36.331, clause 5.6.1.3]

Upon receiving DLInformationTransfer message, the UE shall:

1>
if the dedicatedInfoType is set to 'dedicatedInfoNAS':

2>
forward the dedicatedInfoNAS to the NAS upper layers.

1>
if the dedicatedInfoType is set to 'dedicatedInfoCDMA2000-1XRTT' or to 'dedicatedInfoCDMA2000-HRPD:

2>
forward the dedicatedInfoCDMA2000 to the CDMA2000 upper layers;

[TS 36.331, clause 5.6.2.3]

The UE shall set the contents of the ULInformationTransfer message as follows:

1>
if there is a need to transfer NAS information:

2>
set the dedicatedInfoType to include the 'dedicatedInfoNAS';

1>
if there is a need to transfer CDMA2000 1XRTT information:

2>
set the dedicatedInfoType to include the 'dedicatedInfoCDMA2000-1XRTT';

1>
if there is a need to transfer CDMA2000 HRPD information:

2>
set the dedicatedInfoType to include the 'dedicatedInfoCDMA2000-HRPD';

1> submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends;
[TS 23.401, clause 4.4.3.3]

The PDN GW is the gateway which terminates the SGi interface towards the PDN.

If a UE is accessing multiple PDNs, there may be more than one PDN GW for that UE, however a mix of S5/S8 connectivity and Gn/Gp connectivity is not supported for that UE simultaneously.

PDN GW functions include for both the GTP-based and the PMIP-based S5/S8:

-
Per-user based packet filtering (by e.g. deep packet inspection);

-
Lawful Interception;

-
UE IP address allocation;

-
Transport level packet marking in the uplink and downlink, e.g. setting the DiffServ Code Point, based on the QCI of the associated EPS bearer;

-
Accounting for inter-operator charging;

-
UL and DL service level charging as defined in TS 23.203 [6]
(e.g. based on SDFs defined by the PCRF, or based on deep packet inspection defined by local policy);

-
Interfacing OFCS through according to charging principles and through reference points specified in TS 32.240 [51].

-
UL and DL service level gating control as defined in TS 23.203 [6];

-
UL and DL service level rate enforcement as defined in TS 23.203 [6]
(e.g. by rate policing/shaping per SDF);

-
UL and DL rate enforcement based on APN-AMBR
(e.g. by rate policing/shaping per aggregate of traffic of all SDFs of the same APN that are associated with Non-GBR QCIs);

-
DL rate enforcement based on the accumulated MBRs of the aggregate of SDFs with the same GBR QCI
(e.g. by rate policing/shaping);

-
DHCPv4 (server and client) and DHCPv6 (client and server) functions;

-
The network does not support PPP bearer type in this version of the specification. Pre-Release 8 PPP functionality of a GGSN may be implemented in the PDN GW;
-
packet screening.

Additionally the PDN GW includes the following functions for the GTP-based S5/S8:

-
UL and DL bearer binding as defined in TS 23.203 [6];

-
UL bearer binding verification as defined in TS 23.203 [6];

-
Functionality as defined in RFC 4861 [32];

-
Accounting per UE and bearer.

The P‑GW provides PDN connectivity to both GERAN/UTRAN only UEs and E‑UTRAN capable UEs using any of E‑UTRAN, GERAN or UTRAN. The P‑GW provides PDN connectivity to E‑UTRAN capable UEs using E‑UTRAN only over the S5/S8 interface.

[TS 23.402, clause 9.1.2.2]

The S101 interface supports procedures for Pre-Registration, Session Maintenance and Active handovers between E-UTRAN and HRPD networks. This is based on tunnelling over S101 signalling of one technology while the UE is in the other technology. The HRPD air interface messages tunnelled over S101 in E‑UTRAN to HRPD mobility are defined in 3GPP2 C.S0087‑0 [49].

The S101 reference point shall support the following requirements:

-
HRPD and E-UTRAN/EPS messages shall be transported as opaque containers without modifications by the MME or HRPD AN.

-
Messages may carry separate information IEs to indicate status, message types (e.g. handover command) forwarding addresses etc. as required by signalling procedures.

-
Provide identifiers (i.e. S101 Session ID) to distinguish messages belonging to different UEs in order to allow responses originating from the target system to an UE to be appropriately forwarded to the UE by the source system.

-
Reliable transport for S101 messages should be provided at the application layer and will not require transport layer reliability mechanism.

[TS 24.302, clause 6.4.4]

Connectivity to multiple PDNs via trusted non-3GPP access is supported in the EPS when the network policies, the non-3GPP access and user subscription allow it. If the UE supports dynamic mobility management selection the UE shall use the same mobility protocol when multiple connections are established, see 3GPP TS 23.402 [6].

When using the S2a interface to establish connections to additional PDNs the UE shall send a trigger for additional PDN connectivity specific to the non-3GPP access. The UE shall include an APN in this trigger to connect to the desired PDN. The UE shall also indicate the Attach Type to the trusted non-3GPP access during additional PDN connectivity. The Attach Type shall distinguish between Initial Attach and Handover Attach.

NOTE 1:
The indication about Attach Type is non-3GPP access network specific and its coding is out of scope of this specification.

NOTE 2:
The trigger for additional PDN connectivity is non-3GPP access network specific and its coding is out of scope of this specification.

When using the S2c interface, the UE shall follow the procedures described in 3GPP TS 24.303 [11] to connect to multiple PDNs.

If the UE is handing over from a source access network to a target non-3GPP access using PMIP-based S2a and the UE has more than one PDN connection to a given APN in the source access network, and if multiple PDN connections to a single APN are not supported over the target trusted non-3GPP access network, only one PDN connection to the given APN shall be established in the target non-3GPP access as specified in 3GPP TS 23.402 [6]. If multiple PDN connection requests to the same APN are received but the target trusted non-3GPP access network does not support multiple PDN connections to the same APN, the network shall reject the additional PDN connection requests to the same APN received from the UE when one PDN connection to the same APN has already been established. The UE shall determine which PDN connection is re-established in the non-3GPP access based on the home address information (i.e. IPv4 address or IPv6 prefix or both) provided by the network.

NOTE 3:
The protocol details of the PDN connection reject procedure is non-3GPP access network specific and its coding is outside the scope of this specification.

NOTE 4:
When UE supporting IP address preservation for NBM with multiple PDN connections to the same APN hands over to the non-3GPP access network, the UE can, as an implementation option, prioritise the re-establishment for a particular PDN connection before re-establishing the remaining PDN connections. The way a UE prioritizes a particular PDN connection is non-3GPP access network specific and its coding is out of scope of this specification. Another implementation option can be to send multiple re-establishment requests concurrently.

NOTE 5:
Any unsuccessful re-establishment of any of the multiple PDN connections to the same APN can be managed in an implementation specific manner avoiding UE making repeated re-establishment attempts to the network.

[TS 33.402, clause 10.2.1]

For pre-registration, the UE interacts directly with HRPD system to perform authentication through the HS-GW and establish security association with this system directly. The procedures are the same as in the case when the UE connects directly to the HRPD access network except that it is tunnelled over the E-UTRAN/EPS. In these procedures, the UE follows the authentication and key agreement procedure described in subclause 6.2. Tunnelled signalling is exchanged over S101 interface which shall be secured as described in clause 11.

NOTE 6:
Network domain security as specified in TS 33.210 [6] and TS 33.310 [12] applies to secure signalling between eAN/PCF in the HRPD access network and MME in the serving network. 

In the case when the UE is not aware of its movement from E-UTRAN to HRPD, the UE may access the HRPD system directly without performing a pre-registration through E-UTRAN/EPS system.

For UEs with an established emergency call the authentication is subject to the requirements in clause 13.

13.4.4.3.3
Test description

13.4.4.3.3.1
Pre-test conditions

System Simulator:

-
Cell 1.

-
System information combination 6 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA cells.

UE:

None.

Preamble:

-
The UE is in state Generic RB Established (state 3B) on Cell 1 according to [18].

-
The UE has performed HRPD pre-registration.

13.4.4.3.3.2
Test procedure sequence

Table 13.4.4.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1


	Cause the UE to request connectivity to an additional PDN (see Note 1)
	-
	-
	-
	-

	2
	The UE transmits a PDN CONNECTIVITY REQUEST message as specified to request an additional PDN (= PDN-2)
	-->
	ULInformationTransfer

(PDN CONNECTIVITY REQUEST) 
	-
	-

	3
	The SS transmits an RRCConnectionReconfiguration message on Cell 1 to activate a second Default EPS Bearer Context.
	<--
	RRCConnectionReconfiguration

(ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST)
	-
	-

	4
	The UE transmits an RRCConnectionReconfigurationComplete message on Cell 1.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	5
	The UE transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message.
	-->
	ULInformationTransfer

(ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT) 
	-
	-

	6
	Check: Does the UE transmit a VSNCP CONFIGURE REQUEST message including PDN identifier = ’0’, Access Point Name with the same value as PDN-2 via EUTRA, PDN type = ’1’  (“IPv4”), PDN address with PDN address informationset to the IP address(es) assigned over EUTRA, and Attach Type =  ‘3’ (“handover attach”), and the  Address Allocation Cause = ‘00’? See Note 2
	-->
	 ULInformationTransfer

(VSNCP: CONFIGURE REQUEST) 
	1
	P

	7
	The SS transmits a VSNCP CONFIGURE ACK message on Cell 1 to confirm APN parameters PDN identifier, Access Point Name, PDN type, PDN address with PDN address information from “UE IPv4 address”, Attach Type and the  Address Allocation Cause = ‘255’ (“Success”). See Note 2.
	<--
	DLInformationTransfer

(VSNCP: CONFIGURE ACK)
	-
	-

	8
	The SS transmits a VSNCP CONFIGURE REQUEST message on Cell 1 including the PDN-ID to configure APN-AMBR for DL and UL. See Note 2
	<--
	DLInformationTransfer

(VSNCP: CONFIGURE REQUEST)
	-
	-

	9
	Check: Does the UE transmit a VSNCP CONFIGURE ACK message as specified to confirm the previously APN-AMBR values received. See Note 2
	-->
	ULInformationTransfer

(VSNCP: CONFIGURE ACK) 
	2
	P

	Note 1:
The request of connectivity to an additional PDN may be performed by MMI or AT command.

Note 2: 
It is assumed that the dedicatedInfoCDMA2000-HRPD which is embedded in the RRC UL/DL Information Transfer messages is an ASN.1 charstring and therefore cannot be provided in table format. This is why the dedicatedInfoCDMA2000-HRPD IEs have been defined in the procedure column of the Test Procedure Sequence above.


13.4.4.3.3.3
Specific message contents

Table 13.4.4.3.3.3-1: PDN CONNECTIVITY REQUEST (Step 2, Table 13.4.4.3.3.2-1)

	Derivation Path: TS 36.508 Table 4.7.3-20

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	0000
	No EPS bearer identity assigned
	

	Procedure transaction identity
	PTI-1
	UE assigns a particular PTI not yet used between 1 and 254 
	

	PDN type
	'001'B
	IPv4
	

	ESM information transfer flag
	Not present
	This IE is only used during an attach procedure.
	

	Access point name
	APN-1(New PDN name)
	The requested PDN is different from default PDN
	

	Protocol configuration options
	
	
	

	  Configuration protocol 1
	‘8021’H
	IPCP
	

	    Length of configuration protocol  1 contents
	
	As per RFC 1661
	

	    Configuration protocol  1 contents
	
	As per RFC 1661
	

	  Configuration protocol 2
	‘C223’H
	IPCP
	

	    Length of configuration protocol  2 contents
	
	As per RFC 1661
	

	    Configuration protocol  2 contents
	
	As per RFC 1661
(CHAP-Response)
	

	  Container ID 1
	‘000A’H
	IP Address allocation via NAS signalling
	

	    Length of container ID 1 contents
	0
	
	

	    Container ID 1 contents
	Not present
	
	


Table 13.4.4.3.3.3-2: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (Step 3, Table 13.4.4.3.3.2-1)

	Derivation Path: TS 36.508 Table 4.7.3-6

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	6
	
	

	Procedure transaction identity
	PTI-1
	SS re-uses the particular PTI defined by UE for this present additional PDN connectivity request procedure.
	

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

	Access point name
	APN-1
	SS re-uses the particular APN defined by UE for this present additional PDN connectivity request procedure
	

	PDN address
	
	
	

	  Length of PDN address contents
	5 octets
	
	

	  PDN type value
	‘001’B
	IPv4
	

	  PDN address information
	0.0.0.0
	DHCPv4 is to be used to allocate the IPv4 address
	


Table 13.4.4.3.3.3-3:  ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT (Step 5, Table 13.4.4.3.3.2-1)

	Derivation Path: TS 36.508 Table 4.7.3-4

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	6
	
	

	Procedure transaction identity
	0
	No procedure transaction identity assigned
	

	Protocol configuration options
	Not present or any allowed value
	Assumption: As in PDNConnectivity Request. 
	


Table 13.4.4.3.3.3-4:  VSNCP: CONFIGURE REQUEST (Step 6, Table 13.4.4.3.3.2-1)

	Derivation Path: 3GPP2 X.S0057-0 Table 2

	Information Element
	Value/remark
	Comment
	Condition

	Code
	1 
	VSNCP Configure Request
this value shall be verified by TTCN
	

	…
	
	
	


Table 13.4.4.3.3.3-5:  VSNCP: CONFIGURE ACK (Step 9, Table 13.4.4.3.3.2-1)

	Derivation Path: 3GPP2 X.S0057-0 Table 2

	Information Element
	Value/remark
	Comment
	Condition

	Code
	2 
	VSNCP Configure Ack
this value shall be verified by TTCN
	

	…
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