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Abstract of the contribution: This contribution discusses mechanisms that could be used to indicate to the UE which traffic may be offloaded to WLAN in case of a RAN-based solution.
Introduction

For the solution without ANDSF, RAN2 has discussed the mechanisms that could be used to indicate to the UE which traffic may be offloaded to WLAN or which traffic the network operator prefers to keep in 3GPP. RAN2 has discussed the following alternatives:

· Alternative 1:

The eNB/RNC indicates to the UE via RRC signalling which EPS bearer may be offloaded to WLAN. 
The UE stores that information and maintains it even if the RRC connection is released. If all bearers belonging to an APN are allowed to be offloaded, the UE may offload traffic for this APN to WLAN. 

RAN2 discussed two alternatives on how eNB/RNC may get this information:

a) The eNB/RNC may determine based on OAM configuration which EPS bearer must not be offloaded (e.g. based on QCI value).

b) The MME/SGSN informs the eNB/RNC via S1AP/RANAP signalling which EPS bearer must not be offloaded. 
· Alternative 2:

The EPC indicates to the UE in NAS signalling which APNs must not be offloaded or alternatively which APNs may be offloaded to WLAN.
RAN2 asked SA2 to analyse these options and to indicate which one is preferable from their perspective and whether it can be implemented in Rel-12. 

It is thus assumed that one of these mechanisms would be used in the RAN-based solution to control what traffic is routed over WLAN and what traffic is routed over 3GPP access (traffic steering).  Based on input from the joint RAN2-SA2 session in San Francisco 2013, RAN2 has agreed that the RAN solution without ANDSF supports only APN level offload granularity. Therefore, the indication for offloadability of the traffic needs only to be set on a per-PDN-Connection level. 

In addition, the RAN2 LS mentions that in case on LTE, these mechanisms should also ensure that the UE keeps certain traffic on LTE and does not detach. If the UE detaches from LTE, the RAN can no longer provide the UE with WLAN-related assistance parameters. Even if the same detachment problem does not exist in UMTS, it can be discussed if the UE should keep certain traffic also on UMTS to avoid potential problems in case the UE later changes RAT to LTE.

Discussion
The alternatives mentioned above are analysed below.

Alt 1a)

In this alternative the eNB/RNC may determine based on OAM configuration which EPS bearer must not be offloaded (e.g. based on QCI value).
In this solution the eNB/RNC could have a configured policy (e.g. configured via O&M) that certain QCI values shall not be offloaded to WLAN. The policy could e.g. be that any QCI=5 bearer (IMS signalling) shall not be offloaded to WLAN. In order to keep at least one PDN Connection in 3GPP access and avoid detach in LTE, the eNB/RNC would also ensure that there is at least one bearer that is marked as not offloadable to WLAN. In the example where the QCI=5 bearer is not offloadable, the eNB/RNC could e.g. act as follows: In case there is no QCI=5 bearer, some other bearer is marked as non offloadable to ensure that the UE keeps a PDN Connection in 3GPP access. If a QCI=5 bearer is established and is marked as non-offloadable, the eNB/RNC could mark all other bearers as being offloadable. This solution assumes that the offload policy in eNB/RNC is aligned with the QCI usage in the operator’s network. 

Since the offloading granularity is per PDN Connection, a requirement in this solution is that if the UE is notified that a certain bearer is not offloadable to WLAN, then the whole PDN Connection should remain in 3GPP access and not be offloaded even if there are other bearers in the PDN Connection that may not be marked as being offloadable.

A benefit with this solution is that it has no impact on the core network.

A drawback with this solution is that the eNB/RNC, that are not aware of APNs or how radio bearers are grouped into PDN Connections will implicitly control the mobility of PDN Connections by the UE. Even though this alternative does not make the RAN aware of APNs or PDN Connections, it could be seen as going against the philosophy of the RAN-CN split. Another drawback is that since QCI values are not dedicated to certain APNs or applications, a certain QCI value does not necessarily map to a specific APN and a certain QCI value could be used in multiple PDN Connections. 
Alt 1b): 

In this alternative the MME/SGSN informs the eNB/RNC via S1AP/RANAP signalling which EPS bearer must not be offloaded.

An open issue in this case is how the MME/SGSN determines what bearers must not be offloaded. This could either be based on a configured policy (e.g. configured via O&M) or be part of the subscription data received from HSS. In case the policy is based on subscription data, the policy could be UE specific and APN specific.

Also in this case the MME/SGSN would need to dynamically inform the eNB/RNC about what bearer must not be offloaded depending on the number of PDN Connections that are active in 3GPP access, similar to what was described for the eNB/RNC for Alt 1a) above. 

Alt 2) 

In this alternative, the EPC indicates to the UE in NAS signalling which APNs must not be offloaded or alternatively which APNs may be offloaded to WLAN
Similar to alternative 1b), the MME/SGSN may determine what PDN Connections are to be offloaded / not offloaded based on either pre-configured information and/or on subscription data from HSS. 

In the remainder of this section we assume that the MME/SGSN indicates explicitly if a PDN Connection is offloadable to WLAN. The lack of this indication for a PDN Connection means that the PDN Connection is not offloadable. 

The MME/SGSN ensures that not all PDN Connection are indicated as being offloadable to WLAN. For example, in case the UE only has a single PDN Connection in E-UTRAN access, the MME should not indicate to the UE that this PDN Connection is offloadable. This is done even if the subscription indicates that the corresponding APN may be offloaded to WLAN. 

When the UE establishes a new PDN Connection, the MME may indicate that this PDN Connection is offloadable to WLAN in case it is allowed by subscription data, local configuration and if there is already an existing PDN Connection that is not offloadable. 

Alternatively, when the UE establishes a new PDN Connection, the MME may decide to not indicate that this PDN Connection is offloadable e.g. in case offloading to WLAN is prohibited by subscription data or local configuration.

Furthermore, similar to solutions 1a) and 1b) there is a need for dynamically adjusting the information to the UE depending on e.g. the number of PDN Connections that are active in 3GPP access. This may e.g. be done in case a second PDN Connection is established that is not offloadable. The MME may in this case indicate to the UE that the previously established PDN Connection now can be offloaded to WLAN (if allowed by e.g. subscription data).

It is expected that existing NAS messages can be enhanced with new information elements to indicate “offloadability to WLAN”. For example, a “bearer context status” IE could be included in the accept message to the PDN Connection Activation Request to carry the the offloadability status. In addition, the offloadability status of an existing PDN Connection can also be modified by MME/SGSN by providing updated “bearer context status” in a NAS message to the UE. What NAS message is to be used and how the offloadability status of bearers / PDN Connections shall be carried is within CT1 scope.   
This alternative seems to be the one that is most in line with the current functional split between RAN and CN. 

Proposal

Based on analysis above it is proposed that alt 2 is selected. Furthermore, in order to allow a subscription specific policy we propose that HSS and S6a/S6d are enhanced to include a parameter per APN whether offloading to WLAN is allowed or not. This proposal is captured in a 23.401 CR in S2-141044.
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