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1
Introduction
In the RAN#62 plenary meeting, the new work item “WLAN/3GPP Radio Interworking” [1] was approved.  However, what is the granularity of traffic steering was unsolved during the study item. Therefore it was captured in [1] as “RAN assistance information may be enhanced with traffic routing information (e.g. offload granularity) in case ANDSF is not deployed or not supported by the UE”. This document will continue to discuss the issue and share our opinion.

2
Discussion
2. 1
Traffic steering granularity from 3GPP to WLAN 
As we discussed in SI stage, for traffic steering granularity, there are three options: per UE, per APN, per RB/IP flow. At RAN2#84, RAN2/SA2 discussed this issue based on reply LS [2] from SA2, but RAN2 could not achieve conclusion due to lack of time. We consider each option:
· Per UE:

This option is the simplest but:
·  
Some services may not work in certain WLANs (e.g. when the WLAN does not route traffic via EPC) so if the UE moves all traffic to WLAN, the user experience may be impacted;

·  
The UE will detach from 3GPP after moving all traffic to WLAN so the user may miss incoming voice  calls which is certainly unacceptable to any user; 

According to SA2 reply LS [2], there is no way to avoid UE DETACH from 3GPP so per UE traffic steering cannot be used in Rel-12.
· Per APN:
Separate APNs could be used for traffic flows that may be offloaded to WLAN and for traffic flows that may not (e.g. some operator’s own services, IPTV) and the RAN could receive information (from OAM or CN) which APN can be offloaded to which WLAN and provide this information to the UE. If the RAN also knows which DRB is mapped to which APN, it can predict how much traffic will be offloaded and it can further select the APNs to offload (e.g. depending on 3GPP load, offload APN1 only or APN1 and APN2).  
· Per RB/IP flow:

According to SA2 reply LS [2], SA2 did not study per RB offloading. Currently SA2 supports per-APN and per-IP-flow traffic steering. Per-IP-flow offloading procedure is described in Section 5 of [3]: after establishing a WLAN connection, the UE sends a Binding Update message including the description of IP flows that shall be routed by the network to this WLAN connection, i.e. it describes downlink IP flows as specified in [4]. When ANDSF is present, the information allowing creating the IP flow description is provided by ANDSF.
In order to allow per RB offloading, the simplest could be to reuse the existing procedure, i.e. offload all IP flows carried over a DRB. Since the IP flow description is not available from ANDSF, the UE needs to create a binding update message in a different way, e.g.
a)
The 3GPP network provides to the UE the downlink IP flow description associated to each DRB which can be offloaded; or

b)
The UE autonomously determines which downlink flow is carried over a DRB, e.g. using higher layer information and/or the uplink TFT.
Option a) would require the CN to signal (to the RAN or to the UE) the IP flow carried over each DRB. Currently, this information is not available in the MME/SGSN which is the only node with a control interface to the UE or the RAN.

It is not clear whether option b) is reliable: uplink TFT may not be sufficient information for downlink flows (e.g. in case of downlink-only services) and relying on upper layer without anything in 3GPP specifications could be risky.

In order to support per APN offloading, provided the operator can choose which service to map on which APN, the list of APNs which may be offloaded to a WLAN could be provided to the RAN by OAM (without 3GPP specification impact) and - if considered useful - APN to DRB mapping is already available at the MME/SGSN, i.e. it may only impact RAN2 and RAN3 specifications.

In order to support per RB offloading, either the UE should guess the downlink IP flows or full IP flow information should be provided to the UE via the RAN/CN, which also impacts at least CT4 specifications.
In order to allow 3GPP-WLAN radio interworking in Rel-12 without ANDSF, we propose to focus on per APN offloading (per RB offloading could be considered later if there is interest).

Proposal 1:
The RAN may indicate the APNs which can be routed via WLAN.
Proposal 2: 
The RAN shall be aware which DRB is mapped to which APN.
2.2
Traffic steering granularity from WLAN to 3GPP 
Traffic steering from WLAN to RAN can be triggered in case the WLAN quality is poor or the RAN load becomes low. For the poor WLAN coverage case, all traffic should be offloaded back to RAN. When the RAN load is low, if per-APN traffic steering from 3GPP to WLAN is agreed and the RAN has indicated the APNs to be routed via WLAN, if the RAN indicates that one or more of these APNs shall no more be routed via WLAN, the UE could simply steer traffic back to 3GPP for the APNs removed from the list. 
Proposal 3: 
When the RAN indicates that one or more APN can no more be routed via WLAN, the UE moves back from WLAN to 3GPP traffic belonging to these APNs (except for traffic which the user prefers to keep on WLAN only).
2.3
Specification impacts of per-APN traffic steering  
To realize per-APN traffic steering, RAN needs to know:

1) which APN can be offloaded to WLAN

2) Which mechanism is allowed for this APN: NSWO and/or MAPCON

3) which APN each RAB belongs to;

Regarding 1/2, there are two options:

Option 1:CN sends the APN list containing all the APNs related information to RAN in separate procedure;

Option 2:OAM configures the APN lists;

Proposal 4: The APN lists which can be offload and the infomation needed for the offloading procedure is provided by OAM to the RAN. 

For connected UEs, a possible procedure for per-APN traffic steering is illustrated as below:
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Figure 2.3-1: possible procedure for per-APN traffic steering
This means the following impacts to specifications:
1) During bearer setup or HO procedure, the CN shall indicate APN information per RAB, which requires: 
For LTE, to add APN information per E-RAB:
-
in TS 36.413, in the E-RAB SETUP REQUEST, INITIAL CONTEXT SETUP REQUEST and HANDOVER COMMAND messages
-
in TS 36.423, in the HANDOVER REQUEST message
For UMTS, to add APN information per RAB or to reuse "Offload RAB parameters" change the description
-
in TS 25.413, in the RAB ASSIGNMENT REQUEST, RELOCATION REQUEST and RANAP ENHANCED RELOCATION INFORMATION REQUEST messages
2) The RAN shall indicate offloaded APN (via NSWO or MAPCON) in RRC message
In TS 36.331 and TS 25.331, we can reuse an existing message or introduce a new message for this. 

As there are Core Network and RAN impact to support per APN level traffic steering. Therefore, we propose
Proposal 5:
Send LS to SA2/CT1/RAN3 to indicate the possible impacts due to the introduction of per-APN traffic steering.
3
Conclusion
We discussed the details for offloading granularity in case ANDSF is not deployed and propose the following:
Proposal 1:
The RAN may indicate the APNs which can be routed via WLAN.

Proposal 2: 
The RAN is aware which DRB is mapped to which APN.
Proposal 3: 
When the RAN indicates that one or more APN can no more be routed via WLAN, the UE moves back from WLAN to 3GPP traffic belonging to these APNs (except for traffic which the user prefers to keep on WLAN only).
Proposal 4: The APN lists which can be offload and the infomation needed for the offloading procedure is provided by OAM to the RAN.
Proposal 5:
Send LS to SA2/CT1/RAN3 to indicate the possible impacts due to the introduction of per-APN traffic steering.
Corresponding LS is provided in [5].
4
References

[1]. RP-132101 WID - WLAN 3GPP radio interworking
[2]. S2-134303
Reply LS from SA2 to RAN2 
[3]. 3GPP TS 23.261
[4]. RFC6088 Traffic Selectors for Flow Bindings
[5]. R2-140637 Draft LS on support of APN level traffic steering








































































































































































































































































































































 3/4

_1450534529.vsd
3.Radio resource configuration procedure


eNB/RNC


CN


1 UE connects to 3GPP


WLAN


5. UE access to WLAN


UE


6. UE may initiate EPS bearers release procedure



