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1. Discussion

TR 23.861 contains a pending FFS for the support of NB_IFOM for S2a SCM.

This proposal for a solution for SCM is based on the following points, which are aligned with most conclusions on the support of NB_IFOM for S2b and S2a MCM:

· No routing rules are sent over the TWAN for S2a SCM

· This is to avoid modifications to EAP signalling and to minimize the complexity of introducing the solution

· UE sends the Routing Rules always over the 3GPP access in case of S2a SCM

· This simplifies the handling of signalling and does not require any modification to S2a SCM protocols and solution

· Known limitations: 

· in case 3GPP access is no longer available, network and UE cannot send RRs to move traffic to WLAN

· in case of 3GPP C-plane congestion, RRs may not be received by the PGW when sent by the UE

· Possible limitation

· added complexity in PGW. RR rules sent by the UE over S5 may need to trigger dedicated bearer establishment over S2a 
· PGW sends the Routing Rules either over the 3GPP access in case of S2a SCM 

· In case od SCM, for symmetry with the uplink, RRs are always sent over the 3GPP access

· In case of MCM, RRs are sent to the UE via TWAN
Proposal

First Change

7.3.2.1.4
Delivery of routing rules
The following principles are applied for routing rule delivery in this solution:

-
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 UE triggers an update of a routing rule and sends this to the PDN GW. The UE does not apply these new routing rules until the PDN GW 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]. The same mechanism is used by the PDN GW for NBIFOM mobility signalling via TWAN access in SCM.
-
For NBIFOM mobility signalling via TWAN 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 TWAN as defined in TS 23.402 [2], clause 16. A new WLCP procedure is defined to provide routing rules to the UE.
 -
If the PDN GW receives a PCC rule update from the PCRF with access routing information, and the corresponding PDN connection is routed over both 3GPP and TWAN access in MCM, then the PDN GW sends the routing rules to the UE via the access indicated in the PCC Rule.

-
For UE-initiated NBIFOM, if the PDN connection is routed over both 3GPP and TWAN access in MCM, then the UE sends the routing rules via the access contained in the routing rule (the 3GPP or the TWAN access).
-
For UE-initiated NBIFOM, if the PDN connection is routed over both 3GPP and TWAN access in SCM, then the UE sends the routing rules via the 3GPP access.

-
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 TS 23.261 [13], clause 5.5. The PDN GW may initiate either a bearer modification or bearer release procedure.
Next Change

7.3.2.2.2
UE
UE is enhanced to indicate to the PDN GW in the PCO that the UE supports NBIFOM and to receive indication in the PCO from the PDN GW that the PDN GW supports NBIFOM.

UE is enhanced to provide an establishment cause for the PDN establishment indicating NBIFOM when an access is added for a PDN connection.

The UE is enhanced to send and receive routing rules in 3GPP NAS over 3GPP access and, if MCM is used, via WLCP signalling over TWAN. The UE sends and receives routing rules in 3GPP NAS over 3GPP access also in case of SCM.
The UE is enhanced to route the IP flow(s) by referring also the routing access type which is part of the routing rules.

For UE-initiated NBIFOM, if the PDN connection is routed over both 3GPP and TWAN access in MCM, then the UE sends the routing rules via the access indicated by the Routing Access Type in the routing rule. For example, the UE would need to send separate messages in case it wants to provide routing rules with different access types, one in each access.

Editor’s note:
More study is needed to determine which NAS procedure is impacted.

UE supports both the UE-initiated and the NW-initiated IP flow mobility procedures.

UE accepts or rejects NW-initiated IP flow mobility.

Next Change
7.3.2.2.5
TWAN
During the PDN connection establishment (as part of initial attach or after initial attach) in the case of MCM, the TWAG indicates to the PGW that it supports NBIFOM. In addition, the TWAN indicates if the PDN connection is being established as SCM or if the UE is using MCM (as already supported in stage 3).

TWAG is enhanced to receive and process a PDN connection establishment request via WLCP to support with NBIFOM connectivity.

In the case of MCM support, the TWAG is enhanced to forward the routing rule between the PDN GW and the UE via WCLP.





Next Change
7.3.2.2.6
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 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 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

-
if the PDN GW receives a routing rule update from the PCRF, and the corresponding multi-access PDN connection is routed over both 3GPP and TWAN access in MCM based on the indication received at PDN establishment from the TWAN, then the PDN GW sends the routing rules via the access indicated by the Routing Access Type in the routing rule. For example, the PDN GW would need to send separate messages in case it wants to provide routing rules with different access types, one in each access. If the corresponding multi-access PDN connection is routed over both 3GPP and TWAN access in SCM, then the PDN GW sends the routing rules via the 3GPP access.  
Next Change
7.3.2.3.3
IP flow mobility within a PDN connection
7.3.2.3.3.1
General

7.3.2.3.3.2
Network-initiated IP flow mobility with Routing Rules signalled via 3GPP access
Editor’s note:
Two alternative descriptions are documented below. One of the alternatives is to be selected.

The following procedures are used also for the case of network-initiated IP flow mobility when the UE is connected over WLAN in single-connection mode. 

Alternative #1:

In the following signalling flow, the PDN GW provides a Routing Rule with access type 3GPP. The routing rule is sent via 3GPP access in this case.

The PCRF provides the routing rules to the PDN GW. The PDN GW sends the routing rules to the UE through 3GPP access.
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Figure 7.3.2.3.3.2.1-1: IP flow mobility within a PDN connection initiated by Network (routing rules transmitted over 3GPP access)

This procedure applies to the Non-Roaming, Home Routed Roaming and Local Breakout cases. In the Local Breakout case, the vPCRF in the VPLMN forwards messages between PDN GW and hPCRF.

1.
The UE is attached to the PDN GW via E-UTRAN and TWAN simultaneously.

2.
The PCRF decides to update the routing rules. This may be triggered by the changes of the UE’s SDFs or the changes of the access networks that the UE is using. The PCRF updates the routing rules for the UE.

3.
The PCRF sends a Policy and Charging Rules Provision message including the routing rules to the PDN GW.

4-5.
The PDN GW sends to the SGW an Update Bearer Request or an Update Notification (as specified in RFC 7077) which includes the new routing rules. The SGW forwards the information to the MME via Update Bearer Request.

6.
The MME sends the routing rule to the UE via NAS signalling .

7.
The UE may decide to accept or reject the Routing Rules. The UE sends the accepted routing rules to the MME via NAS signalling.

8-9.
The MME returns an Update Bearer Response message to the SGW. The message includes the routing rules accepted by the UE. The MME forwards the information to the SGW via Update Bearer Response/Update Notification Acknowledgment (as specified in RFC 7077 [15]).

10.
The PDN GW returns an Acknowledge Policy and Charging Rules Provision message to the PCRF. The message may include the routing rules accepted by the UE.

Alternative #2:

In the following signalling flow, the PDN GW moves one or more IP flow(s) by providing a Routing Rule with access type 3GPP. The routing rule is sent via 3GPP access in this case.
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Figure 7.3.2.3.3.2.2-1: Network-initiated IP flow mobility within a PDN connection via 3GPP access using GTP

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

2.
The PCRF provides some 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.
The PDN GW decides to move one or more IP flows based on the received Routing Rule. The PDN GW sends the Routing Rules within Create/ Update/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 [8]. 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/Delete Bearer Response indicating the accepted Routing Rules 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.
Appropriate TWAN resource release/modification procedures are executed for the resources associated with the flows that were removed in the TWAN access as described in TS 23.402 [2].

Editor’s note:
How the UE rejects the Routing Rules during this procedure is FFS.
Next Change

7.3.2.3.3.3.1
VOID


















Next Change

7.3.2.3.3.5.1
Single-connection Mode


In single-connection mode, the UE sends the routing rules over 3GPP access as described in section 7.3.2.3.3.4.

End of Changes
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