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Abstract of the contribution: This contribution proposed adoption of new principles for the routing rule(s) delivery and consequently proposes revision of NE definition and procedure. The revisions are based on the merged contributions proposals which were captured in TR 23.861 v1.9.1 Annex X presented in contribution S2-143016. 
1. Discussion
This contribution analysis:
· the delivery of the routing rules on the 3GPP and WLAN access
· the procedure to apply the routing rule on IP flow mobility considering the possible scenarios when a new routing rules or a modified routing rules or an indication to remove the routing rule are send by the network or by the UE.
· The contribution propose in addition correction of the procedure where is needed.

The following scenarios are considered: 

· Addition of new routing rules

· Update of existing routing rules

· Removal of routing rules

Based on the analysis reported in clause 1, the contribution proposes the adoption of proposals described in clause 2.
This contribution does not consider the procedure for rejection of Routing Rule by UE and by the network.

The above descriptions shall be considered in the context of this contribution as description of the concept. The relationship between the PCC rules and the routing rules is included in the contribution S2-143016, where further analyses are performed.

1.1
Where are new and updated routing rules send for s2a MCM?
The routing rules indicate where the IP flows shall be routed or where they shall not be routed. So from the service point of view, if the routing rule is transmitted on the destination access, if for any condition the routing rule does not reach the destination (e.g. when it is send by the UE it does not reached the PDN GW), it means that some failure or degradation is occurred (for example due to temporary degradation of WLAN transmission the packet transferring a routing rule may be lost). The lost of routing rule will imply that the IP flow continues to be transmitted on the source access or on the default access, if it does not match any routing rule. 
On the contrary, if the routing rule is transmitted on the source access, since the routing rule are transferred as part of bearer creation and modification, this will cause the modification of the bearer on the source before that the UE will ACK or reject the routing rule and before that the resource are allocated on the destination access. This behaviour can cause a change in bearer in source before that destination is ready to receive the traffic.
How does the PDN GW and UE detect which is the destination access?

The Routing rule includes the indication of which is the access where to route the IP flows, i.e. the Routing Access Type, so the PDN GW or the UE can easily identify the destination access based on the Routing Access Type
It is proposed that new or update routing rules are sending on the access indicated by the routing access type parameter 

1.2
Where is indication of removal of routing rules send for s2a MCM?

The PCRF or the UE can request t to remove an existing routing rule. This scenario is different from previous since due to removal of the routing rule the resource previously allocated shall be release. 

Consider the example of an IP flow X transmitted on WLAN based on the routing rule A. The removal indication can be sent on the 3GPP or on the WLAN access, since the UE is simultaneously connected to both accesses. The removal of a routing rule will cause the modification of the resource on the WLAN (e.g. modification or removal). So, as for the establishment, the indication is transmitted as part of modification/removal indication on the access where the IP flow is transmitted. On the contrary, if transmitted on the other access, the indication needs to be send as part of modification procedure, e.g. Bearer modification, but the bearer may does not need to be modified on that access. Hence it is proposed that indication of removal of routing rule is sent on the access indicated by the routing access type parameter of the routing rule to be removed, i.e. on the access where the IP flow is currently transmitted. This has the benefit that the same criteria is used for all routing rule (see proposal #1)

It is proposed that removal indication of routing rule is sending on the access indicated by the routing access type parameter.

1.3
IP flow mobility or not when routing rule is modified, added or removed?
The current IP flow procedures describe the scenario of initial attach, addition/removal of an access and loss of signal, but the effect of the addition or removal of routing rules may or may not cause the mobility of the IP flow from one access to the different access, since it depends by the routing rule definition and where is current routed the IP flow which is effected by the routing rules. 

Let assumed that an there is already an application running on the UE (IMS voice), the IP flow of this application can match an existing routing rule, at minimum it matches the default access criteria, so the IP flow is transmitted on the default access, for example the 3GPP. Now the PCRF decides to generate a routing rules that impact this specific application (for example IMS traffic on 3GPP) based on a given criteria (e.g. it is detected that UE is connected to WLAN, or some charging conditions, etc), The new routing rule is send to the PDN GW and to the UE. This routing rule shall trigger the Update of the routing rule and of resource, but there is no mobility of any IP flow from 3GPP to WLAN and no procedure on WLAN is required, since the traffic is already on 3GPP.
Hence when the UE is simultaneously attached to 3GPP and WLAN access the follows scenario can occur:

· New or update of existing routing rule

- 
an IP flow is moved from access A to access B (e.g. from 3GPP to WLAN) as consequences of a new or updated routing rules 
-
no IP flow is moved from access A to access B. The new routing rule refers to an IP flow which is already transmitted in the destination access (e.g. the routing rule indicates to use WLAN for an IP flow which is already established on WLAN since WLAN is the default access) or to IP flow which are not yet initiated. In this scenario only resource allocation or modification is performed (e.g. new dedicated bearer is established) 
· Removal of routing rule

-
if the IP flow matching the removed routing matches one of the remaining routing rules, the IP flow(s) can be moved from access A to access B (for example the removed routing rule indicates to use WLAN for a given application, after deletion the IP flow of application matches a routing rule indicating to use 3GPP, so the IP flows is moved from WLAN to 3GPP) or only corresponding resource can be modified (for example the removed routing rule indicates to use WLAN for a given application, after deletion the IP flow of the application matches the default access which is the WLAN) 

-
If there is no more IP flow matching the removed routing rules, only the corresponding resource are released.
Considering the scenarios described above, the PDN GW shall decide to initiate a Create Bearer procedure or an Update Bearer procedure or a Delete Bearer procedure considering if the IP flow matching the routing rule and the PCC rule bearer requires initiating a new bearer or modifying an existing bearer or removing an existing bearer.
If the reader is interested to the detailed description of the all possible scenario can refer to the table in the annex

The current procedures do not consider the difference between adding a new rule, modify and removing and existing rule, so all the procedure shall be modified.

1.4
Network element behaviour

In the following are described in detailed the actions performed by each network elements for delivery routing rules and for implementing the indication provided by the routing rules.

· PCRF behaviours 

· To install a new routing rule(s) or to update the an existing routing rule(s), the PCRF send to PDN GW a request to install the routing rule(s) including the description of the routing rule(s)

·  To remove a routing rule(s) the PCRF send to PDN GW a request to remove including the identifier of the routing rule(s) to be removed

· PDN GW behaviours

· When the PDN GW receives from PCRF the indication to install a new routing rule(s) with the routing rule(s) descriptions, it performs the following actions:

· If the routing rule(s) already exists, the routing rule(s) shall update the currently installed rule(s) overwriting the existing attributes. 

· If the routing rule(s) does not exist, it shall be added.

· The routing rules are transmitted on the access indicated by the routing access type parameter
· if the new or updated routing rule refers to an IP flow(s) which shall be transmitted in an existing bearer, the PDN GW initiates an Update Bearer procedure.

· If the new or updated routing rule refers to as IP flow(s) which shall be transmitted in a new bearer, the PDN GW initiates a Create Bearer procedure.

· The new or updated routing rule is sent to the UE in new IE of the Update and Create Bearer Request messages.

· If the new or updated routing rules require moving an existing IP flows from one access to the other, the PDN GW initiates a resource modification or deactivation on the access from which the IP flow is moved from. 

· When the PDN GW receives from PCRF the request to remove a routing rule(s), it performs the following actions:

· The PDN GW identifies the existing routing rule from the identifier and removes it. 

· If the removed routing rule refers to an IP flow transmitted on an existing bearer on one access (e.g. 3GPP), the PDN GW initiates an Update Bearer procedure or a Delete Bearer procedure. In this case there will no need for modification or release of resource on the other access (e.g. WLAN).

· if the removed routing rule refers to a to an IP flow transmitted on existing bearer on one access (e.g. WLAN)  and this IP flow is not terminated (i.e. the application still run), but it will be consequently transported over 3GPP, the PDN GW initiates a Delete Bearer procedure on WLAN.

· To indicate to the UE to remove the routing rule the PND GW sends the routing rule identifier in a new IE of the Update Bearer and Delete Bearer Request message.

· UE behaviours

· When the UE receives during Dedicated Bearer activation or bearer modification a routing rule:

· If the routing rule(s) does not exist, it shall be added. 

· If the routing rule(s) already exists, the routing rule(s) shall update the currently installed rule(s) overwriting the existing attribute.
· When the UE receives during PDN GW Initiated bearer deactivation or bearer modification a routing rule including only the identifier, if the routing rule exist, then the UE remove the existing routing rule.

2. Proposal

2.1
Routing rules delivery principles

The contribution propose to adopt 

Proposal #1: it is proposed that Routing rules are sent on access indicated by the Routing Access Type (see clause 1.1 and 1.2)

Proposal #2: it is proposed that the routing rules are always sent along the PCC rules, so that the PDN GW is able to perform the Bearer binding and to consider the routing rules in order to decide the appropriate action to be taken, (e.g. to initiate a Create Bearer procedure for a dedicated Bearer or to modify an existing Bearer) (see clause (see clause 1.3 and 1.4)
Proposal #3: it is proposed to adopt the revision of procedure for PDN GW actions based on the consideration in discussion part as shown in the follow (see clause 1.3 and 1.4):
· If the routing rule received from PCRF already exists, the routing rule shall update that currently installed. If the routing rule received from PCRF does not exist, it shall be added. If the new or updated routing rule refers to one or more IP flows which are not currently transported on WLAN, the PDN GW moves the corresponding IP flows from 3GPP to WLAN. If the new or updated routing rule refers to one or more IP flows which are currently transported on WLAN, the PDN GW updates the routing rules The PDN GW sends the Routing Rules within Create/Update Request to the TWAN.
· If the removed routing rule refers to one or more IP flows which are currently transported on 3GPP, the PDN GW decides to move one or more IP flows from WLAN to 3GPP. The PDN GW sends the Routing Rules within Create Bearer Request or Update Bearer Request to the TWAN. If the removed routing rule refers to one or more IP flows which are currently transported on WLAN, the PDN GW sends the Routing Rules within Update Bearer Request or Delete Bearer Request to TWAN.

Note: the above description will used in all procedure, but it will be adapted as needed for WLAN, 3GPP.
2.2
UE-Initiated IFOM via 3GPP access

Considering the principles described in the above clauses, this contribution propose to adopt for UE-Initiated IFOM via 3GPP access for MCM the Alternative 2

Proposal #4: it is proposed to adopt for UE-Initiated IFOM via 3GPP access the procedure described in Alternative 2 in clause 7.3.x.3.3.5.2 and the principles described above.

2.3
UE-Initiated IFOM via s2a access

Considering the principles described in the above clauses, this contribution propose to adopt for UE-Initiated IFOM via WLAN access for MCM the Alternative 2

Proposal #5: it is proposed to adopt for UE-Initiated IFOM via WLAN access the procedure described in Alternative 2 and the principles described above.

3. Annex

The table below describes in details all possible scenarios occurring when a new or an updated routing rules is transmitted or when is removed.
	
	Source (i.e. where is currently routed the IP flow)
	Destination (i.e. where the IP flow shall be routed)
	Where Routing rules are sent
	Scenario number

	
	
	
	Via 3GPP, i.e. the destination is 3GPP
	Via s2a, i.e. the destination is WLAN
	

	New or updating routing rules
	WLAN
	3GPP
	IP flow mobility

- 3GPP create/modify Bearer request

- WLAN resource modification/release
	Not applicable per proposal #1
	1

	
	WLAN (default access)
	WLAN
	Not applicable per proposal #1
	- WLAN resource allocation/modification

Note: no 3GPP procedures are executed
	2

	
	3GPP
	WLAN
	Not applicable per proposal #1
	IP flow mobility

- WLAN resource allocation/modification

- 3GPP delete/modify Bearer request
	3

	
	3GPP (default access)
	3GPP
	- 3GPP create/modify Bearer request

Note: no WLAN procedure are executed
	Not applicable per proposal #1
	4

	Remove routing rules


	WLAN
	3GPP (default access)
	IP flow mobility

- 3GPP create/modify Bearer request

- WLAN resource modification/release
	Not applicable per proposal #1
	5

	
	WLAN

(default access)
	WLAN 
	Not applicable per proposal #1
	- WLAN resource release/modification

Note: no 3GPP procedure
	6

	
	3GPP
	3GPP (default access)
	- 3GPP delete/modify Bearer request

NOTE: no procedure on WLAN
	Not applicable per proposal #1
	7

	
	3GPP
	WLAN (default access)
	Not applicable per proposal #1
	IP flow mobility

- WLAN resource allocation/modification

- 3GPP delete/modify Bearer request
	8


Note: The default access represents the access where the IP flow is transmitted if it does not match any routing rule. 

Note: The revision marks indicates the revision in respect the proposed contribution merging the proposals included in the Annex of the TR 

**** First Change ****
7.3.x.1.4        Delivery of routing rules 

The following principles are applied for routing rule delivery in this solution:

· The routing rule(s) are not transmitted during the procedures for Initial attach.
Editor’s note: It is FFS to decide if routing rule can also be included when adding a new access to the PDN connection 

· The PCRF triggers an update of a routing rule and sends this to the PDN GW by an IP-CAN Session Modification procedure. The PDN GW does not apply these new routing rules until the UE has acknowledged them.
· The PCRF can send to PDN GW the indication to remove a specific routing rule by an IP-CAN Session Modification procedure. The PDN GW does not remove these routing rules until the UE has acknowledged them.
· For NBIFOM mobility signalling via 3GPP access, the routing rules are sent by the PDN GW to S-GW and the MME/SGSN via GTP-C/PMIP and further to the UE via the 3GPP access specific signalling (i.e. NAS) procedure, the PDN GW initiated bearer modification procedure (i.e. Attach Response, Activate Default EPS Bearer Context etc.), as defined in TS 23.401 [8].

· For NBIFOM mobility signalling via WLAN access in MCM, the routing rules are sent by the PDN GW to the TWAG via S2a and then to the UE via WLCP signalling over trusted WLAN as defined in TS 23.402, clause 16 [2]. A new WLCP procedure is defined to provide routing rules to the UE. 

· If the PDN GW receives a routing rule update from the PCRF, and the corresponding PDN connection is routed over both 3GPP and WLAN access in MCM, then the PDN GW sends the routing rules on the destination access (e.g. if the rules apply to WLAN, then the PDN GW sent them on WLAN) 
· If the PDN GW receives a request to remove a routing rule from the PCRF, and the corresponding PDN connection is routed over both 3GPP and WLAN access in MCM, then the PDN GW sends the routing rules on the access where the IP flow is transmitted based on the routing rules (e.g. if the routing rules to be removed indicates to transmit the IP flow other WLAN, the removal indication is sent on WLAN )
· In MCM, the routing rules are sent on the access indicated by the routing access type parameter. 
· In SCM If the PDN GW receives a routing rule update from the PCRF, and the corresponding PDN connection is routed over both 3GPP and WLAN access, then the PDN GW sends the routing rules via the 3GPP access.
Editor’s note: It is left FFS to determine if routing rule updates are needed in SCM when the 3GPP access is not available?  And if routing rule update is still needed, how this is done?
· If updated routing rules result in that no IP flows left for a particular access, the PDN GW should not release the PDN connection for that particular access unless the PDN connection is explicitly torn down by the UE or by the network as described in clause 5.5 [13]. The PDN GW may initiate either a bearer modification or bearer release procedure.
It is assumed that IP flow routing rules exchanged between the UE and the PDN GW defined for IFOM [13] can be reused.

Editor’s note: It is FFS to determine if “null” routing rule needs to be introduced to perform the following: 

· Upon adding an access, the UE may provide a “null” routing rule indicating that no traffic shall be routed on such access. This will enable the UE to speedily move traffic to this access when required (e.g. based on policies in the UE) without requiring authentication over the new access.
· When performing IP flow mobility, the UE may also provide a “null” routing for a source access after having moved all the IP flows to a target access to avoid that the PDN GW disconnects the source access.

**** 2nd Change ****

7.3.x.2.6        P-GW 
The PDN GW is modified to support:
· the negotiation in PCO for the support of NBIFOM when the UE requests new PDN connectivity in case of MCM, and during the initial S2a attach in case of SCM. 
· to support PDN connection for multi-access.
Editor’s note: Need to define “Multi-access PDN connection”. 

· to route the IP flow(s) by referring also the routing access type which is part of the routing rules.
· to send and receive routing rule updates over S5/S8 and S2a.
· to send and receive routing rules updates over Gx.
· To receive an indication from the MME, SGW,SGSN or TWAG of whether they support NBIFOM or not

· the ability, upon discovery that the serving MME or SGSN do not support NBIFOM, to indicate to the UE that NBIFOM is not supported
Editor’s note: it is FFS how the PDN GW discovers at an inter-MME or inter-SGSN mobility whether the new serving node supports NBIFOM
-
to send NBIFOM related indication to PCRF during IP-CAN Session Modification procedure.

**** 3rd Change ****

7.3.x.3        Flows 

7.3.x.3.3        IP flow mobility within a PDN connection 

7.3.x.3.3.1        General 
When the UE is simultaneously attached to 3GPP and WLAN access the follows scenario can occur:
- 
New or updated routing rule is generated

-
an IP flow is moved from access A to access B (e.g. from 3GPP to WLAN) as consequences of a new or updated routing rules

-
a new routing rules or an updated routing rule is send to the UE, but it does not cause any mobility of IP Flow(s) from access A to access B, since the new routing rule refers to an IP flow which is already transmitted in the destination access (e.g. the routing rule indicates to use WLAN for an IP flow which is already established on WLAN since WLAN is the default access) or to IP flow which is not yet initiated.

-
an existing routing rules is removed: 

-
if the IP flow matching the removed routing matches one of the remaining routing rules, the IP flow(s) can be moved from access A to access B (for example the removed routing rule indicates to use WLAN for a given application, after deletion the IP flow of application matches a routing rule indicating to use 3GPP, so the IP flows is moved from WLAN to 3GPP) or only corresponding resource can be modified (for example the removed routing rule indicates to use WLAN for a given application, after deletion the IP flow of the application matches the default access which is the WLAN)
-
If there is no more IP flow(s) matching the removed routing rules, only the corresponding resource are released.

The PDN GW decides to initiate a Create Bearer procedure or an Update Bearer procedure or a Delete Bearer procedure considering if the IP flow matching the routing rule and the PCC rule bearer requires initiating a new bearer or modifying an existing bearer or removing an existing bearer.

**** 4th Change ****
Contribution’s note: the clause referring network-initiated IP flow mobility via 3GPP access

7.3.x.3.3.2.2 
Multi-connection Mode 
The procedure in figure 7.3.X.3.3.2.2-1 is used for sending new routing rules or updating or for removing an existing routing when the 3GPP access corresponds to the access where to route the IP flow(s). The PDN GW may move one or more IP flow(s) from WLAN access to 3GPP access . The routing rule is sent via 3GPP access via GTP and NAS procedures.
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Figure 7.3.X.3.3.2.2-1 Network-initiated IP flow mobilitywithin a PDN connection via 3GPP access using GTP

1.
The UE is connected simultaneously to 3GPP and WLAN access and establishes multiple IP flows of the same PDN connection.

2.
The PCRF provides new or updated Routing Rule or the indication to remove a routing rule to the PDN GW during IP-CAN modification procedure.
Editor’s note: For network-initiated NBIFOM, it is FFS to determine how to provide routing rules with filters and access type for an IP flow over Gx.  E.g. should it be part of the PCC rule or not? 
3.
If the routing rule already exists, the routing rule shall update that currently installed. If the routing rule does not exist, it shall be added. If the new or updated routing rule refers to one or more IP flow which are not currently transported on 3GPP, the PDN GW moves the corresponding IP flows from WLAN to 3GPP If the new or updated routing rule refers to one or more IP flow which are currently transported on 3GPP, the PDN GW updates the routing rules. The PDN GW sends the Routing Rules within Create or  UpdateBearer Request to the MME via the Serving GW.
If the removed routing rule refers to one or more IP flow which are currently transported on WLAN, the PDN GW shall move the corresponding IP flows from 3GPP to WLAN. The PDN GW sends the Routing Rules within Create Bearer Request or Update Bearer Request to the MME via Serving GW. If the removed routing rule refers to one or more IP flow which are currently transported on 3GPP, the PDN GW sends the Routing Rules within Update Bearer Request or Delete Bearer Request to the MME via the Serving GW.
4.
The dedicated bearer activation or bearer modification or dedicated bearer deactivation procedure between the MME and the UE is performed as described in TS 23.401. The UE may decide to accept or reject the Routing Rules. The UE applies the accepted routing rules and acknowledges the applied rules in the message sent to the MME. 
5.
The MME sends Create/Update Bearer Response to the PDN GW via the Serving GW.
6.  The PDN GW indicates to the PCRF whether the Routing Rule could be enforced or not. This corresponds to the completion of the PCEF-initiated IP‑CAN session modification procedure as defined in TS 23.203 [7], proceeding after the completion of IP‑CAN bearer signalling.
7.
If the new or updated or removed routing rule refers to one or more IP flow which are moved from WLAN to 3GPP, then WLAN resource release or modification procedures are executed for the resources associated with the IP flows that were removed in the WLAN access as described in TS 23.402 [2].
Editor’s Note: How the UE rejects the Routing Rules during this procedure is FFS.
**** 5th Change ****
Contribution’s note: the clause referring to Network-initiated IP flow mobility via S2a 
7.3.x.3.3.3.2
Multi-connection mode 

The procedure in figure 7.3.X.3.3.3.2-1 is used for sending new routing rules or updating or for removing an existing routing when the WLAN access corresponds to the access where to route the IP flow(s). The PDN GW may move one or more IP flow(s) from 3GPP access to WLAN access . The routing rule is sent via WLAN access via GTP and WLCP procedures.
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Figure 7.3.X.3.3.3.2-1 Network-initiated IP flow mobility within a PDN connection over WLAN access using GTP

1.
The UE is connected simultaneously to 3GPP and WLAN access and establishes multiple IP flows of the same PDN connection.

2.
The PCRF provides new or updated Routing Rules or the indication to remove a routing rule to the PDN GW during IP-CAN modification procedure.
3.
If the routing rule already exists, the routing rule shall update that currently installed. If the routing rule does not exist, it shall be added. If the new or updated routing rule refers to one or more IP flow which are not currently transported on WLAN, The PDN GW moves the corresponding IP flows from 3GPP to WLAN. If the new or updated routing rule refers to one or more IP flow which are currently transported on WLAN, the PDN GW updates the routing rules The PDN GW sends the Routing Rules within Create/Update Request to the TWAN.
If the removed routing rule refers to one or more IP flow which are currently transported on 3GPP, the PDN GW decides to move one or more IP flows from WLAN to 3GPP. The PDN GW sends the Routing Rules within Create Bearer Request or Update Bearer Request to the TWAN. If the removed routing rule refers to one or more IP flow which are currently transported on WLAN, the PDN GW sends the Routing Rules within Update Bearer Request or Delete Bearer Request to TWAN.
Editor’s note: For network-initiated NBIFOM, it is FFS to determine how to provide routing rules with filters and access type for a flow over Gx. E.g. Should the routing rule be part of the PCC rule or not?
4.
The TWAN sends a new WLCP NBIFOM Request message to the UE, including the Routing Rules.

5.
The UE may decide to accept or reject the Routing Rules. The UE applies the accepted routing rules and acknowledges the applied rules in a new WLCP NBIFOM Response message to the TWAN.

6.
The TWAN sends Create/Update/Delete Bearer Response to the PDN GW.
7.
The PDN GW indicates to the PCRF whether the Routing Rules could be enforced or not. This corresponds to the completion of the PCEF-initiated IP CAN session modification procedure as defined in TS 23.203 [7], proceeding after the completion of IP CAN bearer signalling.
8.
If the new or updated or removed routing rule refers to one or more IP flow which are moved from 3GPP to WLAN, then 3GPP resource release/modification procedures are executed for the resources associated with the IP flows that were removed in the 3GPP access as described in TS 23.401 [8].
Editor’s Note: How the UE rejects the Routing Rules during this procedure is FFS.
**** 6th Change ****

7.3.x.3.3.4        UE-initiated IP flow mobility via 3GPP access 

7.3.x.3.3.4.1
Single-connection Mode 

The UE moves one or more IP flow(s) from 3GPP access to the WLAN access by updating the routing rules via 3GPP signalling. The procedure is the same as 7.3.x.3.3.6, but the routing rule is applied in WLAN access in this case.

Editor’s Notes: it is FFS how the UE performs IP flow mobility when it cannot send signalling over 3GPP access to provide new routing rules, e.g. because of loss of 3GPP access or control plane congestion on the 3GPP access.

7.3.x.3.3.4.2 
Multi-connection Mode 

The procedure in figure 7.3.X.3.3.5.2-1 is used for sending new routing rules or updating or for removing an existing routing when the 3GPP access corresponds to the access where to route the IP flow(s). The UE may move one or more IP flow(s) from WLAN access to 3GPP access . The routing rule is sent via 3GPP access via NAS and GTP procedures.
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Figure 7.3.X.3.3.5.2-1 UE-initiated IP flow mobility within a PDN connection from WLAN access to 3GPP access using GTP

1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.

2.
The UE sends a Request Bearer Resource Modification message to the eNodeB, which includes the new or updated Routing Rules requested or indication to remove a routing rule by the UE. 

3.
The eNodeB sends a Bearer Resource Command message to the MME, includes the Routing Rules. 

4-5.The MME forwards the Routing Rules to the PDN GW via the Serving GW.

6.
The PDN GW initiates an IP-CAN Modification procedure and provides the new or updated Routing Rules or indication to remove a routing rule to the PCRF. The PCRF acknowledges the UE request.
7.
If the new or updated routing rule refers to one or more IP flow which shall be routed on 3GPP the PDN GW performs the dedicated Bearer activation procedure or bearer modification procedure as described in TS 23.401 [8], which acknowledge of the Routing Rules.
If PDN GW received indication to remove a routing rule referring to one or more IP flow actually routed on 3GPP the PDN GW performs the bearer modification or a dedicated Bearer Deactivation procedure as described in TS 23.401 [8], which acknowledge of the Routing Rules.
8.
If the new or updated or removed routing rule refers to one or more IP flow which are moved from WLAN to 3GPP, then WLAN resource release or modification procedures are executed for the resources associated with the IP flows that were removed in the WLAN access as described in TS 23.402 [10].
Editor’s Note: How the network rejects the Routing Rules during this procedure is FFS.
7.3.x.3.3.5        UE-initiated IP flow mobility via S2a 
7.3.x.3.3.5.1
Single-connection Mode

See below

7.3.x.3.3.5.2
Multi-connection Mode 


· 
· 
· 
· 
· 

The procedure in figure 7.3.X.3.3.6.2-1 is used for sending new routing rules or updating or for removing an existing routing when the 3GPP access corresponds to the access where to route the IP flow(s). The UE may move one or more IP flow(s) from 3GPP access to WLAN access. The routing rule is sent via WLAN access via WLCP and GTPv2.
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Figure 7.3.X.3.3.6.2-1 UE-initiated IP flow mobility within a PDN connection from 3GPP access to WLAN access using GTP

1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.

2.
The UE sends a WLCP NBIFOM Request message to the TWAN, which includes the new or updated Routing Rules requested or indication to remove a routing rule by the UE. 

3.
The TWAN sends a Bearer Resource Command message to the PDN GW. The message includes the Routing Rules. 

4. The PDN GW initiates the IP-CAN Session Modification Procedure with the PCRF. In this request, the PDN GW provides the new or updated Routing Rules or indication to remove a routing rule to the PCRF. The PCRF acknowledges the UE request.

5.
The TWAN sends an Update Bearer Response to the PDN GW.

6
The TWAN sends a WLCP Response to the UE which acknowledge of the Routing Rules.
7.
A TWAN specific resource allocation/modification procedure may be executed in this step. The details of this step are out of the scope of 3GPP.

8.
The PDN GW sends to the TWAN an Update Bearer Request which acknowledge of the Routing Rules.

9.
Appropriate 3GPP resource release / modification procedures are executed for the resources associated with the flows that were removed in the 3GPP access as described in TS 23.401 [8].
Editor’s Note: How the network rejects the Routing Rules during this procedure is FFS.
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3. Bearer Resource Command


5. Update Bearer Request
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3. Bearer Resource Command
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6. IP-CAN session modification - End
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6. IP-CAN session modification - End
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