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3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3GPP access is unusable: the UE detects that usage of 3GPP access is prevented based on a UE implementation specific mechanism.

3GPP access is usable: 3GPP access is not unusable.

WLAN access is unusable: the UE detects that usage of the WLAN access is prevented based on a UE implementation specific mechanism.

WLAN access is usable: WLAN access is not unusable.

Multi-access PDN connection: A PDN connection whose IP flows can be routed over either a 3GPP access or a WLAN access or both. At any single time, each IP flow is only routed over one access.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.302 [5] apply:

3GPP AAA server

TWAG
RAN rules
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.301 [4] apply:

A/Gb mode

Iu mode

S1 mode

***** Next change *****
4
General

This document specifies the following procedures for Network-Based IP Flow Mobility (NBIFOM) as specified in 3GPP TS 23.161 [2] between the User Equipment (UE) and the network. The present document specifies the following procedures for support of NBIFOM in clause 5:
a)
Initial PDN connection establishment procedure;

b)
Extending NBIFOM traffic flows to additional access network;

c)
IP flow mobility between 3GPP and WLAN;

d)
Removal of an access from a PDN connection;

e)
IP flow mapping procedures;

f)
Handling of change of access usability; and

g)
Handling of Access stratum indication.

For a), b), e), f) and g), the procedures are always initiated by the UE. Specifically, for e) and g), the procedures are performed only if the network-initiated NBIFOM mode is selected as specified in subclause 5.4 of 3GPP TS 23.161 [2].
For c), the procedure is initiated by:

-
the UE if the UE-initiated NBIFOM mode is selected as specified in subclause 5.4 of 3GPP TS 23.161 [2]; or

-
the network if the network-initiated NBIFOM mode is selected as specified in subclause 5.4 of 3GPP TS 23.161 [2].

For d), the procedure may be initiated by the UE or the network.

This document also defines the coding of the PDUs and parameters for NBIFOM in clause 6.
***** Next change *****
5.7
Handling of Access stratum indication

5.7.1
UE procedures

5.7.1.1
Access stratum indication via GERAN or UTRAN

This procedure can only be executed if the UE is operating in A/Gb mode or Iu mode. The UE shall not trigger an inter-system change to A/Gb mode of operation or Iu mode of operation to execute this procedure.

If NBIFOM applies to a PDN connection, the network-initiated NBIFOM mode is the selected NBIFOM mode, the RAN rules control the WLAN access selection and traffic routing as described in 3GPP TS 24.302 [5], the RAN rules handling parameter is set and:

a)
the PDN connection is a multi-access PDN connection for IP flows over GERAN or UTRAN and over trusted WLAN using SCM, the move-traffic-to-WLAN indication specified in 3GPP TS 24.302 [5] is received from the access stratum layer of the 3GPP access, and the Local Operating Environment Information in the UE does not contain non-radio-related conditions that prohibit the use of WLAN access; or
b)
the PDN connection is a multi-access PDN connection for IP flows over GERAN or UTRAN and WLAN, and the move-traffic-from-WLAN indication specified in 3GPP TS 24.302 [5] is received from the access stratum layer of the 3GPP access;

then the UE shall initiate the PDP context modification procedure according to 3GPP TS 24.008 [3].

NOTE 1:
The WLAN offload indication information element described in 3GPP TS 24.301 [4] and 3GPP TS 24.008 [3] does not influence execution of the Access stratum indication via GERAN or UTRAN. 
In the MODIFY PDP CONTEXT REQUEST message of the PDP context modification procedure, the UE shall include the NBIFOM container IE. In the NBIFOM container IE, the UE shall include the NBIFOM Access stratum status parameter with value indicating the indication received from the access stratum layer of the 3GPP access.

NOTE 2:
If a MODIFY PDP CONTEXT ACCEPT message is received, network can provide routing rules updated based on the NBIFOM Access stratum status parameter using the network-initiated IP flow mobility over GERAN or UTRAN described in subclause 5.3.2.6.
Upon receiving a REQUEST SECONDARY PDP CONTEXT ACTIVATION message or a MODIFY PDP CONTEXT REQUEST message including the NBIFOM container IE containing the NBIFOM routing rules parameter, the UE shall provide the network with the routing rules accepted or rejected by the UE, using the network-initiated IP flow mobility over GERAN or UTRAN described in subclause 5.3.1.6.
If however, the UE receives a MODIFY PDP CONTEXT REJECT message, the UE shall consider the NBIFOM status parameter of the NBIFOM container IE of the MODIFY PDP CONTEXT REJECT message as the cause of failure.
5.7.1.2
Access stratum indication via E-UTRAN

This procedure can only be executed if the UE is operating in S1 mode. The UE shall not trigger an inter-system change to S1 mode of operation to execute this procedure.

If NBIFOM applies to a PDN connection, the network-initiated NBIFOM mode is the selected NBIFOM mode, the RAN rules control the WLAN access selection and traffic routing as described in 3GPP TS 24.302 [5], the RAN rules handling parameter is set and:

a)
the PDN connection is a multi-access PDN connection for IP flows over E-UTRAN and over trusted WLAN using SCM, the move-traffic-to-WLAN indication specified in 3GPP TS 24.302 [5] is received from the access stratum layer of the 3GPP access, and the Local Operating Environment Information in the UE does not contain non-radio-related conditions that prohibit the use of WLAN access; or

b)
the PDN connection is a multi-access PDN connection for IP flows over E-UTRAN and WLAN, and the move-traffic-from-WLAN indication specified in 3GPP TS 24.302 [5] is received from the access stratum layer of the 3GPP access;

then the UE shall initiate the UE requested bearer resource modification procedure or the UE requested bearer resource allocation procedure according to 3GPP TS 24.301 [4].
NOTE:
The WLAN offload indication information element described in 3GPP TS 24.301 [4] and 3GPP TS 24.008 [3] does not influence execution of the Access stratum indication via E-UTRAN. 

In:

a)
the BEARER RESOURCE MODIFICATION REQUEST message of the UE requested bearer resource modification procedure; or

b)
the BEARER RESOURCE ALLOCATION REQUEST message of the UE requested bearer resource allocation procedure;

the UE shall include the NBIFOM container IE. In the NBIFOM container IE, the UE shall include the NBIFOM Access stratum status parameter with value indicating the indication received from the access stratum layer of the 3GPP access.
Upon receiving:

a)
an ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message of the dedicated EPS bearer context activation procedure, such that:

1)
the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message is related to the UE requested bearer resource modification procedure or the UE requested bearer resource allocation procedure;

2)
the IEs of the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message are acceptable; and

3)
the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message contains the NBIFOM routing rules parameter in the NBIFOM container IE; or
b)
a MODIFY EPS BEARER CONTEXT REQUEST message of the EPS bearer context modification procedure such that:

1)
the MODIFY EPS BEARER CONTEXT REQUEST message is related to the UE requested bearer resource modification procedure or the UE requested bearer resource allocation procedure;

2)
the IEs of the MODIFY EPS BEARER CONTEXT REQUEST message are acceptable; and

3)
the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message contains the NBIFOM routing rules parameter in the NBIFOM container IE;
then:

a)
if the UE accepts the requested routing rules indicated in the NBIFOM routing rules parameter:

1)
the UE shall send the ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT message or the MODIFY EPS BEARER CONTEXT ACCEPT message; and

2)
the UE shall apply the requested routing rules; and

b)
if the UE rejects the requested routing rules indicated in the NBIFOM routing rules parameter, the UE shall send:

1)
the ACTIVATE DEDICATED EPS BEARER CONTEXT REJECT message; or

2)
the MODIFY EPS BEARER CONTEXT REJECT message, 


with the NBIFOM container IE. In the NBIFOM container IE, the UE shall include the NBIFOM status parameter with appropriate error value.

If however, the UE receives a BEARER RESOURCE MODIFICATION REJECT message or a BEARER RESOURCE ALLOCATION REJECT message, the UE shall consider the NBIFOM status parameter of the NBIFOM container IE of the BEARER RESOURCE MODIFICATION REJECT message or a BEARER RESOURCE ALLOCATION REJECT message as the cause of failure.
5.7.1.3
Access stratum indication via trusted WLAN using SCM
Not applicable.
5.7.1.4
Access stratum indication via trusted WLAN using MCM

If NBIFOM applies to a PDN connection, the network-initiated NBIFOM mode is the selected NBIFOM mode, the RAN rules control the WLAN access selection and traffic routing as described in 3GPP TS 24.302 [5], the RAN rules handling parameter is set, the PDN connection is a multi-access PDN connection for IP flows over trusted WLAN using MCM and 3GPP accesses, the move-traffic-to-WLAN indication specified in 3GPP TS 24.302 [5] is received from the access stratum layer of the 3GPP access, and the Local Operating Environment Information in the UE does not contain non-radio-related conditions that prohibit the use of WLAN access then the UE shall initiate the UE requested PDN connectivity modification procedure according to 3GPP TS 24.244 [6].

NOTE:
The WLAN offload indication information element described in 3GPP TS 24.301 [4] and 3GPP TS 24.008 [3] does not influence execution of the Access stratum indication via trusted WLAN using MCM. 

In the PDN MODIFICATION INDICATION message of the UE requested PDN connectivity modification procedure, the UE shall include the NBIFOM container IE. In the NBIFOM container IE, the UE shall include the NBIFOM Access stratum s status parameter with value indicating the indication received from the access stratum layer of the 3GPP access.

Upon receiving a PDN MODIFICATION REQUEST message of the TWAG initiated PDN connectivity modification procedure such that:
a)
the PDN MODIFICATION REQUEST message is initiated by the UE requested PDN connectivity modification procedure; and

b)
the IEs of the PDN MODIFICATION REQUEST message are acceptable;

then:

a)
if the PDN MODIFICATION REQUEST message does not contain the NBIFOM routing rules parameter in the NBIFOM container IE or does not contain the NBIFOM container IE, the UE shall send a PDN MODIFICATION ACCEPT message; and
b)
if the PDN MODIFICATION REQUEST contains the NBIFOM routing rules parameter in the NBIFOM container IE:

1)
if the UE accepts the requested routing rules indicated in the NBIFOM routing rules parameter:

A)
the UE shall send a PDN MODIFICATION ACCEPT message; and

B)
the UE shall apply the requested routing rules; and

2)
if the UE rejects the requested routing rules indicated in the NBIFOM routing rules parameter, the UE shall send a PDN MODIFICATION REJECT message with the NBIFOM container IE. In the NBIFOM container IE, the UE shall include the NBIFOM status parameter with appropriate error value.
If however, the UE receives a PDN MODIFICATION REJECT message, the UE shall consider the NBIFOM status parameter of the NBIFOM container IE of the PDN MODIFICATION REJECT message as the cause of failure.
5.7.1.5
Access stratum indication via untrusted WLAN
If NBIFOM applies to a PDN connection, the network-initiated NBIFOM mode is the selected NBIFOM mode, the RAN rules control the WLAN access selection and traffic routing as described in 3GPP TS 24.302 [5], the RAN rules handling parameter is set, the PDN connection is a multi-access PDN connection for IP flows over 3GPP accesses and over untrusted WLAN, the move-traffic-to-WLAN indication specified in 3GPP TS 24.302 [5] is received from the access stratum layer of the 3GPP access, and the Local Operating Environment Information in the UE does not contain non-radio-related conditions that prohibit the use of WLAN access then the UE shall initiate the UE-initiated modification procedure according to 3GPP TS 24.302 [5].

NOTE:
The WLAN offload indication information element described in 3GPP TS 24.301 [4] and 3GPP TS 24.008 [3] does not influence execution of the Access stratum indication via untrusted WLAN. 

In the INFORMATIONAL request message of the UE-initiated modification procedure, the UE shall include the NBIFOM_GENERIC_CONTAINER Notify payload. In the NBIFOM_GENERIC_CONTAINER Notify payload, the UE shall include the NBIFOM Access stratum  status parameter with value indicating the indication received from the access stratum layer of the 3GPP access.

Upon receiving an INFORMATIONAL request message of the ePDG-initiated modification procedure such that:

a)
the received INFORMATIONAL request message contains a PTI Notify payload with the Related Message ID field set to the Message ID field of the sent INFORMATIONAL request message; and

b)
the IEs of the received INFORMATIONAL request message are acceptable;
then:

a)
if the received INFORMATIONAL request message does not contain the NBIFOM routing rules parameter in the NBIFOM_GENERIC_CONTAINER Notify payload, the UE shall send an INFORMATIONAL response message without a Notify payload indicating an error; and
b)
if the received INFORMATIONAL request message contains the NBIFOM routing rules parameter in the NBIFOM_GENERIC_CONTAINER Notify payload:

1)
if the UE accepts the requested routing rules indicated in the NBIFOM routing rules parameter:

A)
the UE shall send an INFORMATIONAL response message without a Notify payload indicating an error; and

B)
the UE shall apply the requested routing rules; and

2)
if the UE rejects the requested routing rules indicated in the NBIFOM routing rules parameter, the UE shall send an INFORMATIONAL response message. In the INFORMATIONAL response message, the UE shall include a Notify payload indicating an error and shall include the NBIFOM_GENERIC_CONTAINER Notify payload. In the NBIFOM_GENERIC_CONTAINER Notify payload, the UE shall include the NBIFOM status parameter with appropriate error value.

If however, the UE receives an INFORMATIONAL request message of the ePDG-initiated modification procedure such that:

a)
the received INFORMATIONAL request message contains a Notify payload indicating an error; and

b)
the received INFORMATIONAL request message contains a PTI Notify payload with the Related Message ID field set to the Message ID field of the sent INFORMATIONAL request message;

then:

a)
the UE shall consider the NBIFOM status parameter of the NBIFOM_GENERIC_CONTAINER Notify payload of the INFORMATIONAL request message as the cause of failure; and

b)
the UE shall send an INFORMATIONAL response message.
5.7.2
Network procedures

5.7.2.1
Access stratum indication via GERAN or UTRAN

If the SGSN receives an NBIFOM container IE inan Update Bearer Request message or a Create Bearer Request message as specified in 3GPP TS 29.274 [7] from the SGW, the SGSN shall include the received NBIFOM container IE in the MODIFY PDP CONTEXT REQUEST message or the REQUEST SECONDARY PDP CONTEXT ACTIVATION message to the UE as specified in 3GPP TS 24.008 [3]..
If the SGSN receives a Bearer Resource Failure Indication message including NBIFOM container IE from the SGW as specified in 3GPP TS 29.274 [7], the SGSN shall include the received NBIFOM container IE in the MODIFY PDP CONTEXT REJECT message to the UE as specified in 3GPP TS 24.008 [3].
5.7.2.2
Access stratum indication via E-UTRAN

If the MME receives an NBIFOM container IE in an Update Bearer Request message, or a Create Bearer Request message as specified in 3GPP TS 29.274 [7] from the SGW, the MME shall include the received NBIFOM container IE in the MODIFY EPS BEARER CONTEXT REQUEST message, or the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message to the UE as specified in 3GPP TS 24.301 [4].

If the MME receives a Bearer Resource Failure Indication message including NBIFOM container IE from the SGW as specified in 3GPP TS 29.274 [7], the MME shall include the received NBIFOM container IE in the BEARER RESOURCE MODIFICATION REJECT message or BEARER RESOURCE ALLOCATION REJECT message to the UE as specified in 3GPP TS 24.301 [4].
5.7.2.3
Access stratum indication via trusted WLAN using SCM
Not applicable.
5.7.2.4
Access stratum indication via trusted WLAN using MCM

If the TWAG receives an Update Bearer Request message or a Create Bearer Request message including NBIFOM container IE from the PDN GW as specified 3GPP TS 29.274 [7], TWAG shall include the NBIFOM container IE in the PDN MODIFICATION REQUEST message to the UE as specified in 3GPP TS 24.244 [6].
If the TWAG receives a Bearer Resource Failure Indication message including NBIFOM container IE from the PDN GW as specified in 3GPP TS 29.274 [7], the TWAG shall include the NBIFOM container IE in the PDN MODIFICATION REJECT message to the UE as specified in 3GPP TS 24.244 [6].
5.7.2.5
Access stratum indication via untrusted WLAN
Once the ePDG receives an INFORMATIONAL request message including NBIFOM container IE from the UE, the ePDG shall send the INFORMATIONAL response message to the UE as specified in subclause 6.7.2 of 3GPP TS 23.161 [2].
If the ePDG receives an Update Bearer Request message, or a Create Bearer Request message, or a Bearer Resource Failure Indication message including NBIFOM container IE from the PDN GW as specified in 3GPP TS 29.274 [7]:
a)
the ePDG shall construct the NBIFOM_GENERIC_CONTAINER Notify payload as specified in 3GPP TS 24.302 [5] and copy the NBIFOM container contents from the NBIFOM container IE into the NBIFOM container contents field of the NBIFOM_GENERIC_CONTAINER Notify payload;

b)
the ePDG shall include the NBIFOM_GENERIC_CONTAINER Notify payload in the INFORMATIONAL request message to the UE;

c)
the ePDG shall include a PTI notify payload as specified in subclause 7.4.2.1 of 3GPP TS 24.302 [5] in the INFORMATIONAL request message to the UE; and

d)
if receiving the Bearer Resource Failure Indication message, the ePDG shall also include a Notify payload indicating an error in the INFORMATIONAL request message to the UE.
***** Next change *****
6.1.1
General
The purpose of the NBIFOM parameter list is to transfer parameters associated with the network-based IP flow mobility (NBIFOM).

The NBIFOM parameter list is coded as shown in figure 6.1.1-1 and table 6.1.1-1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Parameter identifier 1
	octet 1

	Length of parameter contents 1
	octet 2

	
Parameter contents 1
	octet 3


octet x

	
. . .
	octet x+1

octet y

	Parameter identifier n
	octet y+1

	Length of parameter contents n
	octet y+2

	
Parameter contents n
	octet y+3


octet z


Figure 6.1.1-1: NBIFOM parameter list

Table 6.1.1-1: NBIFOM parameter list

	The NBIFOM parameter list contains a list of parameters, each one in a separate unit consisting of a parameter identifier field, a length of parameter contents field and a parameter contents field.

The parameter identifier field of a unit contains the hexadecimal coding of the parameter identifier. Bit 8 of the parameter identifier field contains the most significant bit.

The length of parameter contents field of a unit contains the binary coded representation of the length of the parameter contents field of the unit. Bit 8 of the length of parameter contents field contains the most significant bit.

The parameter contents field of a unit contains the binary coded representation of the value of the parameter identified in the parameter identifier field of the unit. Bit 8 of the parameter contents field contains the most significant bit.

If the parameter list contains a unit with a parameter identifier that is not supported by the receiving entity, the receiving entity ignores the unit and the receiving entity continues handling the rest of the units in the parameter list.

The receiving entity does not assume that a certain order of units will be used in the parameter list.

In this version of the protocol, the following parameter identifiers are specified:

MS to network direction:

-
00H (Not assigned).

-
01H (NBIFOM mode);

-
02H (NBIFOM default access);
-
03H (NBIFOM status);

-
04H (NBIFOM routing rules);

-
05H (NBIFOM IP flow mapping);

-
06H (Not assigned);

-
07H (NBIFOM Access stratum status); and

-
08H (NBIFOM access usability indication).

-
09H to FFH (Not assigned).

Network to MS direction:

-
00H (Not assigned).

-
01H (NBIFOM mode);

-
02H (NBIFOM default access);
-
03H (NBIFOM status);

-
04H (NBIFOM routing rules);

-
05H (Not assigned);

-
06H (NBIFOM RAN rules handling); 

-
07H (Not assigned); and

-
08H (Not assigned).

-
09H to FFH (Not assigned).


***** Next change *****
6.1.7
NBIFOM Access stratum status parameter
When the parameter identifier field of a unit in the NBIFOM parameter list indicates the NBIFOM Access stratumstatus, the length of parameter contents field is set to one and the parameter contents field is coded according to table 6.1.7-1.

Table 6.1.7-1: Parameter contents field of a unit carrying NBIFOM Access stratumstatus parameter
	The parameter contents field is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	no indication

	0
	0
	0
	0
	0
	0
	1
	0
	
	move-traffic-from-WLAN indication

	0
	0
	0
	0
	0
	0
	1
	1
	
	move-traffic-to-WLAN indication

	All other values are reserved.


***** End of changes *****
