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Abstract of the contribution: This contribution examines the scenarios for including the routing rule during the multi-access PDN connection attachment to additional access using S2a and 3GPP, evaluates the pros and cons and recommends the resolution to conclude on Issue#1. 
1. Discussion

During the last SA2#105 meeting, there was an agreement to not to include the routing rule during the initial attach procedure as specified in sub-clause 7.3.2.3.1.2, TR 23.861.  The purpose of this contribution is to consider the scenarios for NBIFOM routing rule inclusion when adding additional access.  Basically, there are two main scenarios to examine:
1) Addition of an access using S2a
a.
SCM is used over TWAN
b.
MCM is used over TWAN 
2) Addition of an access using 3GPP

For scenario1) addition of an access using S2a, the Multi-access PDN connection has already been established over 3GPP access. According to sub-clause 7.3.2.3.1.2 in TR 23.861, there may not be routing rule provided after the initial attachment to 3GPP access.  
a) In the case of SCM for an addition of an access over TWAN, the multi-access PDN connection establishment procedure over TWAN access is as follows 
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Figure 1-1: Addition Multi-access PDN connection establishment procedure over TWAN access for SCM
The additional access establishment procedures for SCM using EAP authentication and authorization for the S2a session establishment is described above. There is no additional control plane signalling, e.g. WLCP, between UE and TWAG. If there was no routing rule provided after the first initial attachment to the 3GPP access, the following are the two alternatives to provide the routing rule for the additional access in the case of SCM:
(i) Alternative#1: Having the routing rules to be conveyed over 3GPP access, and the UE is only required to include its IFOM/NBIFOM capability in the PCO during the PDN connection establishment procedure over TWAN access for SCM as described in Figure 1-1. Once the NBIFOM capability is confirmed to the PGW, the additional access for the corresponding Multi-access PDN connection is then established over the S2a. With this approach, the routing rule is not negotiated over TWAN in the case of SCM in order to avoid extra EAP enhancement. 
If 3GPP access is not capable of conveying the routing rule, in general, there are two possibilities – either 3GPP access is not available or the control plane of 3GPP access is congested.  For the prior, all traffic will be automatically transported over the TWAN access regardless, and NBIFOM no longer applies.  For the latter case, it is very likely that, the control plane for the 3GPP is too congested to convey the routing rule.  When this happens, there would be bigger overall system issue than executing the NBIFOM procedures.  Such situation should be considered as the corner case scenario.
(ii) Alternative#2: Including routing rule during the multi-access PDN connection attachment over TWAN for additional access. This approach allows the installation of the routing rule only during the initial attachment to TWAN.  There is no other mean to support the routing rule update once the multi-access PDN connection is established over TWAN.  This impose major limitation to support NBIFOM IP flow mobility.  
After examining the two SCM scenarios in details, alternative#1 using 3GPP access to transport the routing rules is a more consistent approach in most situations than alternative#2.
Conclusion#1: When adding the TWAN access to Multi-access PDN connection in SCM, using 3GPP access to transport the routing rules is a more consistent approach than using TWAN.
b) If MCM is used over TWAN as an addition of an access, the additional PDN connection establishment procedure over TWAN access for MCM procedure is as follows.
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Figure 1-2: Additional PDN connection establishment procedure over TWAN access for MCM
During the EAP authentication and authorization procedure as above, only MCM is negotiated and no PDN connectivity parameters (e.g. PCO) are exchanged as in SCM. Hence, after the successful EAP procedure, the UE shall send the WLCP PDN Connection Request including the PCO which contains NBIFOM indication to TWAG. In the mean time, the UE could also include the routing rule in the WLCP signalling if needed. If so, in step 2 above, TWAG should include its NBIFOM capability support. Transporting the routing rule during the multi-access PDN connection establishment could expedite the IP flow mobility procedures. 
Conclusion#2: When adding the TWAN access to Multi-access PDN connection in MCM, WLCP can be extended to transport the routing rule during or after the PDN connection establishment.  However, if routing rule is provided during the multi-access PDN connection establishment, it could expedite the IP flow mobility procedures. 
For scenario 2) for addition of an access using 3GPP, the Multi-access PDN connection is first established over TWAN access. Given the routing rule may have not been provided during initial attach over TWAN access as specified in sub-clause 7.3.2.3.1.3., it would be more efficient if routing rules are provided during the PDN connection establishment procedure over 3GPP access as described in TS 23.401 clause 5.3.2.1 or 5.10.2. This does not preclude the possibility to update the routing rule after the additional access is attached for the multi-access PDN connection. 
Conclusion#3: For an addition of a 3GPP access, allowing the routing rule to be included could expedite the IP flow mobility procedure if the routing rule has not been provided during the initial attachment to TWAN.  
2. Proposed changes 
7.3.2 
Solution A: Control Plane signalling solution 

The solution described here leverage control plane signalling to support UE-initiated and Network-initiated NBIFOM mobility. The control plane signalling transports the routing rules, coordinates the operation between the UE-initiated and Network-initiated if both operations are initiated simultaneously and resolves any conflicts, if necessary.  

The key design aspects are:

A. Leveraging PCO to support NBIFOM capability discovery and negotiation during the UE’s initial attach 

B. Intermediate nodes (e.g. MME, SGW, SGSN, TWAG etc.) are enhanced to notify PGW in a separate signalling IE for their support of NBIFOM irrespective the UE requests NBIFOM feature during its initial attach

C. Transporting routing rule in a separate bearer control procedure and not to piggy back on the initial attach procedure for the case of MCM

D. When adding additional access, routing rules may be provided in order to expedite IP flow mobility procedures.  This applies to 3GPP access, S2b and S2a in the case of MCM.  
E. If SCM is used over TWAN, routing rule should be delivered over 3GPP access.

In addition to the open issues above, the following are the additional open issues that need to be addressed:

Open Issue#2: Do we need additional indication (i.e.”null” routing rule) as described in some of the alternatives below to indicate to PGW not to release the connection even when all the IP flows are moved to another access? 

Open Issue#3: How should the routing rules be transported and represented? i.e. 

-
Should the routing rules as part of the PCC rules which are agnostic to the access type?  In other words, should the routing rules be specific to a given access type (i.e. 3GPP vs. WiFi access)? 

-
How much the routing rules concept from DSMIP IFOM can be applied to NBIFOM? 

-
How would the routing rules be transported over the Gx (i.e. should it be logically separated from the PCC rules)?  

-
Note that the terminology used in this solution description needs to be aligned with the conclusion to this open issue

Open Issue#4: In the case of SCM, 

-
how should the routing rule be conveyed for network-initiated NBIFOM if EAP is used, and how should the other side "reject" the routing rule?  

-
how should the routing rule be updated when SCM is used and the 3GPP access is not available, and if so how this is done

-
once the UE has successfully attached, what subsequent EAP message can be used for the UE-initiated NBIFOM to provide the new routing rule?

Open Issue#5: It is FFS on the signalling procedures for the support of the co-existence handling of UE-initiated and Network-initiated 

Open Issue#6: It is FFS on the co-existence support for network-initiated IP flow mobility and ANDSF.

Open Issue #7: It is FFS how intra-3GPP access mobility to a target MME/SGSN not supporting NBIFOM is handled, or whether it can be assumed that all MME/SGSN support of NBIFOM. (Note that inter-TWAG mobility is not supported as per eSaMOG solution in TS 23.402). If intra-3GPP access mobility to a target MME/SGSN not supporting NBIFOM is supported, it is e.g. 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.

-
to receive Routing Rules from PCRF and send to Serving GW/TWAN via GTP message.
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