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1. Introduction
In the last RAN plenary meeting (RAN#67), the Work Item: LTE-WLAN Radio Level Integration and Interworking Enhancement has been approved. The scope of the WI includes both interworking (also known as the Solution 3 in Rel-12 Study Item: 3GPP/WLAN Radio Interworking), and the integration/aggregation/carrier aggregation/CA, as the name of WI indicates.

For the interworking, the following requirements are described in the WID [1]:

	…
3.
Solutions for aggregation should not require WLAN-specific CN nodes and CN interfaces, i.e. WLAN aggregation 
should be transparent to EPC. Solutions for interworking enhancement should not require additional WLAN-specific 
CN nodes and CN interfaces and additional CN signalling.
…
7.
Solutions for inter-working enhancement should build upon LTE/WLAN interworking studied in Release-12.


In this contribution, we provide the existing core network (CN) solutions for the LTE-WLAN interworking, and discuss which CN solution would be appropriate for the Rel-13 RAN solution of LTE-WLAN interworking.
2. Discussion
2.1 Existing CN solutions in Rel-12
In TS 24.302 [2], following frameworks are defined for the interworking between 3GPP and non-3GPP (i.e. WLAN):
· Inter-system mobility: IP traffic is routed over single radio access interface
· UE moves ALL traffic to the other access network.
· Inter-system routing: IP traffic can be routed over multiple radio access interfaces
· MAPCON
: provides PDN-level mobility.

· IFOM
: provides IP flow-level mobility

· NSWO
: provides IP flow-level mobility, but has no service continuity (new IP address is allocated at the other access network).

As shown above, either PDN-level mobility or IP flow-level mobility is supported with the existing CN solutions. We could categorize the CN solutions into two, in terms of granularity:

· APN-level offload granularity: MAPCON
· IP flow-level offload granularity: (NB-)IFOM, NSWO

By the way, the Rel-13 WI is to define the network-controlled solution (both for interworking and integration). That is, for interworking, E-UTRAN determines and commands whether to steer the "traffic" to/from WLAN. Here we need to specify the "unit/granularity" of traffic.  But unfortunately, E-UTRAN only knows bearers, not APN/IP flow (we had similar discussion during Rel-12). E-UTRAN should indicate UE which traffic should be moved to/from WLAN in unit of APN/IP flow, to utilize the existing CN solutions.
Observation 1: CN solutions provide either 'PDN-level mobility' or 'IP flow-level mobility'.
Observation 2: E-UTRAN should know APN/IP flow to utilize the existing CN solutions.
2.2 Feasible CN solution for RAN solution

For the Rel-12 3GPP/WLAN Radio Interworking, RAN2 agreed that RAN solution without ANDSF supports APN level offload granularity only. And, in order to support APN-level granularity, CT1 defines additional IE to indicate the offloadability of a bearer (more precisely, corresponding APN) in the NAS signalling (from MME to UE). That is, MME may include WLAN offload indication IE in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST or MODIFY EPS BEARER CONTEXT REQUEST message to indicate offloadability of corresponding PDN connection when a default EPS bearer context is established or modified [3]. Hence in order to minimize and reuse the existing specification, Rel-13 interworking solution should also be based on APN level offload granularity only. Otherwise, it is required for MME to know the offloadability of specific IP flows, and to indicate them to E-UTRAN (and UE).
Observation 3: The Rel-12 RAN solution supports APN level offload granularity in case of absence of ANDSF server.

Proposal 1: Rel-13 RAN solution for interworking supports APN level offload granularity only.

But note that E-UTRAN still does not know the offloadability of a bearer (corresponding APN) with the existing CN signalling. As described above, the offloadability of APN is delivered via NAS signalling (from MME to UE), and thus E-UTRAN cannot decode it. There might be two ways for E-UTRAN to know the offloadability from MME:

· Alternative 1: UE reports it to the E-UTRAN after receiving the information from MME (NAS signalling).
· The required signalling flow: MME ( (E-UTRAN (by-pass)) ( UE ( E-UTRAN

· Alternative 2: MME indicates the information to E-UTRAN when it sends the NAS signalling by updating the S1 messages (e.g. E-RAB SETUP REQUEST and E-RAB MODIFY REQUEST messages)
· The required signalling flow: MME ( E-UTRAN ( UE

We think the alternative 2 seems more logical, and there would be no big impacts in CN side: the S1 message would only need to have a copy of the existing WLAN offload indication IE from NAS signalling. But, it is inevitable to modify the S1 messages from MME to E-UTRAN with the alternative 2.
Observation 4: It would be simpler to update S1 messages for E-UTRAN to know the offloadability of a bearer (corresponding APN).

Proposal 2: RAN2 to discuss whether to send an LS to RAN3: To update S1 messages from MME to E-UTRAN to include the existing WLAN offload indication IE of the NAS signalling.
3. Conclusion
Observation 1: CN solutions provide either 'PDN-level mobility' or 'IP flow-level mobility'.
Observation 2: E-UTRAN should know APN/IP flow to utilize the existing CN solutions.
Observation 3: The Rel-12 RAN solution supports APN level offload granularity in case of absence of ANDSF server.

Proposal 1: Rel-13 RAN solution for interworking supports APN level offload granularity only.

Observation 4: It would be simpler to update S1 messages for E-UTRAN to know the offloadability of a bearer (corresponding APN).

Proposal 2: RAN2 to discuss whether to send an LS to RAN3: To update S1 messages from MME to E-UTRAN to include the existing WLAN offload indication IE of the NAS signalling.
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� MAPCON: Multi Access PDN Connectivity


� IFOM: IP Flow Mobility


� NSWO: Non-seamless WLAN Offload





