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1. Discussion

In TR 23.861, the solutions for SCM are shown in Table 1.

Table 1: SCM solutions in TR 23.861

	Solution in TR 23.861
	Description
	Routing rules transmission

	Section 7.3.2.3.3.4
	NAS and GTP-C messages are extended to carry routing rules and related parameters.
	UE sends the routing rules over 3GPP access.

	Section 7.3.2.3.3.2
	NAS and GTP-C messages are extended to carry routing rules and related parameters.
	Network sends the routing rules over 3GPP access.

	Section 7.3.2.3.3.3.1
	Re-authentication and Re-authorization procedure is used to transmit the routing rules and related parameters.
	Network sends the routing rules over TWAN.


As shown in Table 1, there is no solution in TR 23.861 for UE to send the routing rules over TWAN. The reason is that UE can’t initiate the only control plane protocol (i.e. EAP-AKA’) in SCM based on the current specification. The possible solution is to extend the specific announcement procedure defined in IEEE 802.1X.
In order to avoid the impact to IEEE 802.1X, it is proposed in SCM:

1． UE-initiated mode: only 3GPP access is used to transmit the routing rules.

2． NW-initiated mode: both 3GPP access and TWAN can be used to transmit the routing rules.
Based on the above proposal, this P-CR solves the FFS related to SCM.
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].

-
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.

-
In SCM, UE can send the routing rules over 3GPP access; network can send the routing rules over 3GPP access and TWAN. When TWAN is used, the routing rules are sent by the PDN GW to the TWAG via S2a and then to the UE via re-authentication and re-authorization procedure.
-
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).

-
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.
* * * Second 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 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.
In SCM, UE can send the routing rules over 3GPP access.
Note:
In SCM, when 3GPP network is overload IP flow mobility can’t be controlled in UE-initiated mode, so it is preferred to use NW-initiated mode in SCM.
* * * Third Change * * * *
7.3.2.2.5
TWAN
During the PDN connection establishment (as part of initial attach or after initial attach), the TWAG indicates to the PGW for its support for NBIFOM.


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.
In the case of SCM, the TWAN is enhanced to:

-
send the routing rules received from PDN GW to 3GPP AAA Server via STa message. Which message is used is in scope of stage 3, e.g. STa Authorization Request message.

-
receive the ACK of the routing rules from 3GPP AAA Server via STa message and send the ACK to PDN GW via Update Bearer Response message. Which STa message is used is in scope of stage 3, e.g. Diameter-EAP-Answer Command.






* * * Fourth Change * * * *
7.3.2.2.X
3GPP AAA Server
The 3GPP AAA Server is modified to support:
-
to receive the routing rules from TWAN via STa message. Which message is used is in scope of stage 3, e.g. STa Authorization Request message.
-
to send the routing rules to UE during the EAP-AKA’ procedure. Which EAP-AKA’ message is used to carry the routing rules is in scope of stage 3, e.g. EAP-REQ/AKA’-Challenge message.
-
to receive the ACK of the routing rules from UE during the EAP-AKA’ procedure. Which EAP-AKA’ message is used to carry the ACK is in scope of stage 3, e.g. EAP-RSP/AKA’-Challenge message.
-
to send the ACK of the routing rules to TWAN via STa message. Which message is used is in scope of stage 3. e.g. Diameter-EAP-Answer Command.
* * * Fifth Change * * * *
7.3.2.3.3.3.1
Single-connection mode


PCRF makes out the routing rules and sends the routing rules to the PDN GW. The PDN GW sends the routing rules to the TWAN. The TWAN sends the routing rules to the UE via the 3GPP AAA Server.
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Figure 7.3.2.3.3.3.1-1: IP flow mobility within a PDN connection initiated by Network (routing rules transmitted via TWAN when using SCM)

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. In the Home Routed Roaming and Local Breakout cases, the 3GPP AAA Proxy serves as an intermediary between the TWAN and the 3GPP AAA Server in the HPLMN. In the Non-Roaming and Home Routed Roaming cases, the vPCRF is not involved. In the Non-Roaming case, 3GPP AAA Proxy is not involved.

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

4.
The PDN GW sends an Update Bearer Request message to the TWAN. The PDN GW includes the routing rules received from the PCRF in the message.

5.
When the TWAN receives the routing rules from the PDN GW and the TWAN finds out that the UE is using SCM to connect to EPC, the TWAN sends the routing rules received from the PDN GW to the 3GPP AAA Server via STa message to trigger the Re-Authorization procedure. Which STa message is used to send the routing rules is in scope of stage 3, e.g. STa Authorization Request message.
6.
When the 3GPP AAA Server receives the routing rules from TWAN, the 3GPP AAA Server initiates the Re-Authentication procedure to send the routing rules to the UE.  During the procedure, 3GPP AAA Server sends the routing rules to UE via EAP-AKA’ message (e.g. EAP-REQ/AKA’-Challenge message). UE returns the ACK of the routing rules to 3GPP AAA Server via EAP-AKA’ message (e.g. EAP-RSP/AKA’-Challenge message). When ACK is received, 3GPP AAA Server sends the ACK to TWAN via STa message (e.g. Diameter-EAP-Answer Command). The messages used to carry the routing rules and the ACK is in scope of stage 3.



7.
The TWAN returns an Update Bearer Response message to the PDN GW. The message includes the ACK of the routing rules received from 3GPP AAA Server..

8.
The PDN GW may return an Acknowledge Policy and Charging Rules Provision message to the PCRF. The message includes the ACK of the routing rules.

9.
The PCRF initiates the resource release, allocation or modification procedure in 3GPP access and/or TWAN based on the routing rules accepted by the UE. If the UE doesn’t accept any of the routing rules, step 10 is skipped.


* * * Sixth Change* * * *

7.3.2.3.3.5.1
Single-connection Mode


In SCM, UE sends the routing rules over 3GPP access.
* * * Seventh Change* * * *

7.3.2.3.5.1
Loss of 3GPP access from the PDN connection

When the UE detects the loss of 3GPP coverage, the UE shall report this event to the network.
Note:
In SCM, loss of 3GPP access will lead to the break of the communication using 3GPP access. The UE can choose to re-establish the communication over TWAN.
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Figure 7.3.2.3.5.1-1: Procedure for loss of 3GPP access for GTP S2a

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

2.
The UE detects that the 3GPP link is not suitable (e.g. loss of 3GPP coverage, 3GPP radio condition degradation).

3.
The UE sends the WLCP Request Bearer Resource Modification message including an indication that the 3GPP link is not suitable. The UE also includes information to identify the IP flows that need to be moved to the WLAN.

Editor’s note:
The information to identify the IP flows is FFS.

4.
The indication and the information to identify the IP flows are sent to the PGW within a Bearer Resource Command.

5.
The PGW sends the indication to the PCRF. The PCRF may generate new Routing Rules later and should not generate Routing Rules for 3GPP.

Editor’s note:
It is FFS whether the PGW notifies the PCRF about the information to identify the IP flows that need to be moved to the WLAN and whether the PCRF needs to update the PCC rules.

6.
The PGW moves all the IP flows from 3GPP to WLAN except those IP flows which are forbidden to be routed via WLAN. The PGW may initiate dedicated bearer activation and/or modification procedure as described in WLAN TS 23.402 [2] according to if the IP flow shall be transported to new dedicated bearer or to existing bearer. The PGW may release the resource in the 3GPP access network but do not release the access from the multi-access PDN connection.

Editor’s note:
The network behaviour is FFS if some IP flows are forbidden to be routed in WLAN.

Editor’s note:
The procedure using PMIP based S2a is FFS.

Editor’s note:
The Co-existence with RAN Rule solution is FFS.

Editor’s note:
Whether the UE sends the indication to the network when no active IP flows are transferred via 3GPP is FFS.

* * * End of Changes * * * *
3GPP
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