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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

NB-IFOM

Network-based IP flow mobility
MCM

Multi-connection mode
SCM

Single-connection mode
TSCM

Transparent Single-connection mode
* * * Next Change * * * *

7.3.x
Solution x: Network-initiated IP flow mobility routing rules negotiated in both TWAN and 3GPP access
7.3.x.1
Overview

7.3.x.1.1
General

In this solution, routing rules are determined via operator-configured policies in the PCRF, provided to PDN GW, to the TWAN, to the MME/SGW and to the UE. The PCRF learns multiple accesses via event triggers from the PDN GW.
This solution proposes NB-IFOM over S2a-GTP/PMIP for both SCM and MCM. NB-IFOM is not applicable to the TSCM.
7.3.x.1.2
NB-IFOM capability discovery

A NB-IFOM capable UE shall perform NB-IFOM capability discovery, i.e. a NB-IFOM capable UE shall discover whether the network supports NB-IFOM or not.
For 3GPP access, the UE shall use NAS signalling to indicate NB-IFOM support. If the MME supports NB-IFOM and receives the NB-IFOM indication from the UE, the MME shall use GTP-C signalling to indicate NB-IFOM support to the SGW. If the SGW supports NB-IFOM and receives the NB-IFOM indication from the MME, the SGW shall use the GTP-C/PMIP signalling to indicate NB-IFOM to the PGW. The PGW supporting NB-IFOM shall use GTP-C/PMIP signalling to confirm the NB-IFOM support to the SGW and MME. In this case, the MME shall send the confirmation of NB-IFOM support to the UE via NAS signalling.

For trusted WLAN access,

-
if SCM is used, the UE shall send the NB-IFOM indication via EAP message to the 3GPP AAA as well as the connectivity parameters (e.g. requested APN). The 3GPP AAA shall send the NB-IFOM indication over STa to the TWAN. The TWAN shall use the GTP-C/PMIP signalling to indicate NB-IFOM to the PGW. The PGW supporting NB-IFOM shall use GTP-C/PMIP signalling to confirm the NB-IFOM support. In this case, the TWAN send the NB-IFOM support confirmation to the 3GPP AAA and the 3GPP AAA forward it to the UE via EAP message; and 
-
if MCM is used, the UE shall use WLCP signalling to indicate NB-IFOM support to the TWAN; if the TWAN supports NB-IFOM and receives the NB-IFOM indication from the UE, the TWAN shall use the GTP-C signalling to indicate NB-IFOM to the PGW. The PGW supporting NB-IFOM shall use GTP-C signalling to confirm the NB-IFOM support to the TWAN; in this case, the TWAN shall send the confirmation of NB-IFOM support to the UE via WLCP signalling.
7.3.x.1.3
Routing rules

It is assumed that between UE and the P-GW there is always a default routing access type via which packets not matching any specific routing filter are routed. The network provides a relative priority with each routing access type, where the routing access type with the highest priority is the default route. The network may update the priority of a routing access type during IP flow mobility procedures.
An example of a typical routing rule with routing filters is shown in Table 7.3.x.1.3- 1.
Table 7.3.x.1.3-1: Routing rules

	Routing Rule Name
	Routing Access Type
	Routing Access Type Priority
	FID
	FID

Priority
	Routing Filter 

	Rule Name 1
	3GPP
	x
	FID1
	a
	Description of IP flows…

	Rule Name 2
	3GPP
	x
	FID2
	b
	Description of IP flows…

	Rule Name 3
	WLAN
	y
	FID3
	c
	Description of IP flows…


Editor’s note: This clause above shows only a conceptual representation of the routing rule. The format is FFS.
7.3.x.1.4
Delivery of routing rules

For 3GPP access, the routing rule is provided in the following way:

-
via Gx procedure from PCRF to the PDN GW;

-
via GTP-C/PMIP signalling from the PDN GW to the SGW and form SGW to the MME; and

-
via existing NAS signalling (Attach Response, Activate Default EPS Bearer Context etc.) from the MME to the UE.

For SCM, the routing rule between the UE and the PDN GW are sent over 3GPP access. The network shall send the routing rule to the UE via 3GPP access.

For MCM, the routing rule is provided in the following way:

-
via Gx procedure from PCRF to the PDN GW;

-
via GTP-C/PMIP signalling from the PDN GW to the TWAN; and

-
via WLCP signalling from the TWAN to the UE.
7.3.x.1.5
Handling of conflict of UE-initiated and network-initiated routing rule negotiation

Editor's note: It is FFS how to handle this issue.
7.3.x.2
System Impacts

7.3.x.2.1
3GPP RAN
No impact to 3GPP RAN in this solution.
7.3.x.2.2
UE 

UE is enhanced with followings:

-
supporting NB-IFOM capability negotiation as specified in sub-clause 7.3.x.1.2; 
· including NB-IFOM support request indication in NAS signalling;

· including NB-IFOM support request indication in WLCP signalling;

-
receiving the routing rules received from TWAN or MME to indicate which flows should be moved; and

-
sending the accepted routing rule information to the network.
7.3.x.2.3  
MME
The MME is enhanced with followings:

-
supporting NB-IFOM capability negotiation as specified in sub-clause 7.3.x.1.2; and

-
supporting routing rule delivery between UE and SGW/PGW (NAS signalling and GTP-C signalling enhancements).

7.3.x.2.4
S-GW
The SGW is enhanced with followings:

-
supporting NB-IFOM capability negotiation as specified in sub-clause 7.3.x.1.2; and

-
supporting routing rule delivery between MME and PGW (GTP-C signalling enhancements);

7.3.x.2.5
TWAN

The TWAN is enhanced with followings:

-
supporting NB-IFOM capability negotiation as specified in sub-clause 7.3.x.1.2;

-
supporting routing rule delivery between UE and PGW (WLCP and GTP-C signalling enhancements).
7.3.x.2.6
P-GW
The P-GW is enhanced with followings:
-
supporting NB-IFOM capability negotiation as specified in sub-clause 7.3.x.1.2;

-
to keep both the GTP tunnels with S-GW and TWAN simultaneously; and

-
to route the IP flow(s) by referring also the routing access type which is part of the routing rules.

7.3.x.2.7
PCC Enhancements

The PCC is enhanced with followings:
-
multiple routing access types active for a single users associated with the same Gx session and IP address for both WLAN and 3GPP access;
-
to extend the IP-CAN level Gx signalling to indicate SDF specific routing access type instead of IP-CAN session specific routing access type; and

-
to enhance PCRF to send update to the PDN GW about the current routing access type for each IP flows for the new and updated routing rules via Gx signalling.

7.3.x.3
Flows
7.3.x.3.1
Initial PDN connection establishment over first access
7.3.x.3.1.1
PDN connection establishment over 3GPP access
The UE performs the initial PDN connection establishment to a 3GPP access as shown in Figure 7.3.x.3.1.1-1 as below. This procedure applies independently whether the UE attaches to EPS or GPRS.
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Figure 7.3.x.3.1.1-1: PDN connection procedure over 3GPP access

1. The initial PDN establishment procedure is performed by the UE according to TS 23.401 [10] or TS 23.060 [11], depending if the PDN connection establishment is to EPS or GPRS, for the GTP-based S5/S8 or according to TS 23.402 for the PMIP-based S5/S8. Additionally the UE may include the routing rules in the attach request message. The eNodeB and MME forward the routing rules to the S-GW. The S-GW includes the routing rule in the Create Session Request message/Proxy Binding Update message to the P-GW for the GTP-based/PMIP-based S5/S8. The P-GW installs the routing rules to the PCRF and acknowledges the NB-IFOM is enabled to the UE with the indication of the successful installation of routing rules if the routing rule was sent by the UE.
7.3.x.3.1.2
PDN connection establishment over TWAN
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1 . 3GPP  PDN connection establishment   as   defined in   sub - clause   16.2.1   in   TS 23.40 2 .  


Figure 7.3.x.3.1.2-1: PDN connection establishment procedure over TWAN access for SCM
For SCM, the UE initiates a PDN connection establishment procedure as specified in sub-clause 16.2.1 in 3GPP TS 23.402 [10]. In addition, the NB-IFOM capability discovery is performed during UE attachment as described in sub-clause 7.3.x.1.2.
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Figure 7.3.x.3.1.2-2: PDN connection establishment procedure over TWAN access for MCM

This procedure is as specified in sub-clause 16.8.1 in 3GPP TS 23.402 [10] with following additions:
1-2.
The UE includes the NB-IFOM support indication in the WLCP PDN Connection Request to the TWAN; the TWAN includes the NB-IFOM support indication in the Create Session Request/Proxy Binding Update to the PGW if the TWAN supports NB-IFOM.
3-4.
Step 3 to Step 4 is described as in clause 16.2.1 in 3GPP TS 23.402 [10].

5-7.
The NB-IFOM supporting PGW includes the NB-IFOM indication in the Create Session Response message/Proxy Binding Acknowledgement; the TWAN returns a WLCP PDN Connection Response message to the UE with the NB-IFOM indication.
7.3.x.3.2
Addition of one access to a PDN connection

7.3.x.3.2.1
General

This clause specifies the additional procedures for adding an access to an existing PDN connection over a 3GPP access or a WLAN access when the NB-IFOM is supported. In these flows it is assumed that the UE has performed a PDN Connection establishment procedure through one access as specified in sub-clause 7.3.x.3.1. Subsequently the UE attaches to a second access and starts using both accesses for the same PDN connection. As a result the UE is simultaneously connected via both accesses and a set of traffic flows are routed through one access while the remaining traffic flows are routed through the other access.
7.3.x.3.2.2
Addition of WLAN access

After successfully attachment to 3GPP access, the UE has established a PDN connection over 3GPP access as specified in sub-clause 7.3.x.3.1.1. Subsequently the UE performs the WLAN attachment, and requests to establish a PDN connection using the same APN, and attempts to use both accesses for the same PDN connection simultaneously. 
7.3.x.3.2.3
Addition of 3GPP access

After successfully attachment to WLAN access, the UE has established a PDN connection over WLAN as specified in clause sub-clause 7.3.x.3.1.2. Subsequently, the UE performs the initial attachment procedure or PDN Connection establishment procedure over a 3GPP access and establishes a PDN connection using the same APN as specified in sub-clause 7.3.x.3.1.2.
7.3.x.3.3
IP flow mobility within a PDN connection

7.3.x.3.3.1
General

This clause specifies the network-initiated IP flow mobility procedures within a PDN connection. In these procedures the UE is assumed to simultaneously connect via a 3GPP access and a WLAN access. The UE is using both the accesses for the same PDN connection. Subsequently, the network initiates to add/modify/delete/move between accesses IP flows.
7.3.x.3.3.2
Network-initiated IP flow mobility via 3GPP access
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Figure 7.3.x.3.3.2-1: Network-initiated IP flow mobility via 3GPP access
1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.
2.
PCRF determines based on policy information and current UE state that session modification can be initiated to move specific flows. The PCRF indicates to the PGW via routing rules associated routing access type for rules to be modified or installed.
3. The PDN GW sends to the MME/SGW an Update Bearer Request or an Update Notification (as specified in RFC 7077) which includes the new routing rules.
4. The MME updates the UE with new routing rules to be utilized.
5. MME/SGW sends an Update Bearer Response/Update Notification Acknowledgement (as specified in RFC 7077) to the PDN GW.
7.3.x.3.3.3
Network-initiated IP flow mobility via TWAN
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Figure 7.3.x.3.3.3-1: Network-initiated IP flow mobility via TWAN (MCM)
1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.
2.
PCRF determines based on policy information and current UE state that session modification can be initiated to move specific flows. The PCRF indicates to the PGW via routing rules associated routing access type for rules to be modified or installed.
3. The PDN GW sends to the TWAN an Update Bearer Request/Update Notification which includes the new routing rules.
4-5. The TWAN updates the UE with new routing rules via WLCP procedure.
5. The TWAN sends an Update Bearer Response/Update Acknowledgement to the PDN GW.
7.3.x.3.4
Removal of an access from a PDN connection
7.3.x.3.4.1
Removal of 3GPP access from the PDN connection
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Figure 7.3.x.3.4-1: Removal of 3GPP access from the PDN connection

1. The UE is connected simultaneously to 3GPP and TWAN and establishes multiple IP flows of the same PDN connection.
2. MME initiates a release of the resources on 3GPP due to operator intervention or other trigger (detach request from UE or radio link failure)

3. MME sends a Delete Session Request to the SGW/PDN GW.
4. PDN GW shall indicate to the PCRF the removal of 3GPP access, if the PCRF has enabled this event trigger during the initial session establishment.
5.  PDN GW sends the Delete Session Response to the SGW/MME.
6. MME performs EPS resource release procedures

7.3.x.3.4.2
Removal of WLAN access from the PDN connection
If MCM is used, the procedure of removal of WLAN access from the PDN connection is as specified in clause 16.9.1 in 3GPP TS 23.402 [10].

If SCM is used, the procedure of removal of WLAN access from the PDN connection is as specified in clause 16.3.1 in 3GPP TS 23.402 [10].
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1. 3GPP PDN connection establishment as defined in sub-clause 16.2.1 in TS 23.402.
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1. UE is connected simultaneously to 3GPP and non 3GPP accesses and multiple bindings and multiple IP flows are registered at the PGW
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2. IP-CAN session modification procedure























4. 3GPP EPS resource release or 3GPP EPS bearer setup or modification







 







PCRF







h































MME



/SGW























-











TWAN











UE







 







AAA 







 







HSS/







 







Proxy 







AAA 











PDN GW
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6. Update Bearer Response/Update Acknowledgement
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1. UE is connected simultaneously to 3GPP and non 3GPP accesses and multiple bindings and multiple IP flows are registered at the PGW
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2. IP-CAN session modification procedure
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7. WLCP PDN Connection Response
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4. IP-CAN session modification procedure
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2. MME initiates release of EPS bearers
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6. 3GPP resource release







3. Delete Session Request







 







PCRF







h



































GERAN/UTRAN/EUTRAN























-











TWAN















UE







 







AAA 







 







HSS/







 







Proxy 







AAA 







1. UE is connected simultaneously to 3GPP and non 3GPP accesses and multiple bindings and multiple IP flows are registered at the PDN GW
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1. 3GPP PDN connection establishment as defined in TS 23.401, TS 23.060 or TS 23.402
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