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1. Introduction
It is clear that the activities in the Wifi/3GPP Radio Interworking SID are a bit stuck: with a 17/18/18 show-of-hands result on the 3 solutions on the table, all three camps seem to have about equal support.

In this contribution we will discuss the situation and suggest 2 possible ways forward. 
2. Discussion
2.1. UE based approach
As an example, in LTE we have “network controlled mobility” in CONNECTED (i.e. network is in control by giving handover commands), and we have “UE based mobility” in IDLE (i.e. cell reselection). Note that also in IDLE state the network can to a large extend control the UE mobility based on thresholds/priorities it provides to the UE.

We think that the 3GPP/WLAN radio interworking enhancement should be based on a UE based solution where the RAN can provide offloading thresholds to the UE.  This type of mechanism is in line with current 3GPP/WLAN mechanisms (based on ANDSF control) and is easily applicable to both 3GPP IDLE and CONNECTED.  So in the rest of this contribution we focus on UE based solutions.

2.2. Solution 1
Our preference so far is to go for solution 1. We consider this to be the least impact solution which should be able to provide sufficient functionality.

In its simplest form, RAN would just provide updates of ANDSF thresholds to the UE. E.g. the ANDSF rule could say: “move IP-flow X when WLAN BSS Load < 7”, and then RAN can broadcast a WLAN BSS Load threshold update of e.g. “10” (to enable more aggressive offload), so the IP flow X would then not be moved when the WLAN BSS Load  < “7” but instead when the WLAN BSS Load is below “10”.

Since this type of solution requires no change to the ANDSF framework nor requires changes to ANDSF rules (although enhancements could be considered), it should be clear that the SA/CT solutions specified so far for traffic offloading between 3GPP and WLAN are sufficient to handle this solution.

More specifically we see this solution would be working in combination with ISRP based MAPCON over S2b or ISRP based SaMOG for S2a (i.e. not ISMP) where the ANDSF policy would e.g. allow all flows of PDN1 to be moved to WLAN and all flows of PDN2 to stay on 3GPP. When the UE then uses EAP signalling in WLAN, this will trigger release of the PDN connection for PDN1 but since still PDN2 is established, the UE will not detach nor would the UE necessarily leave e.g. RRC CONNECTED state.
2.3. Solution 2
Solution 2 is quite different from solution 1 in a sense that now new RAN rules would be defined. RAN rules would  then be able to move traffic between 3GPP and WLAN. It is FFS whether in this solution the RAN control would be per UE, per PDN or even per bearer (IP flow level control is not considered). 

If we focus on the deployment of solution 2 without ANDSF, this seems to bring a number of new “challenges” to higher layers in the UE and in the network  which have not been discussed so far:

1) Move all: ISMP-like mobility ?

If the intention is to move all IP flows of the UE to WLAN, one could think that a similar solution as used for ISMP can be used. However, upon receiving request(s) for changing the access network from LTE to WLAN, the PGW will release all bearers of the concerning PDN (all PDN’s in this case), which will result in a Detach in 3GPP.
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Figure 1: NSWO: All flows moved
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Figure 2: SWO: All flows moved

Having a Detach will result in problems in both the Non-Seamless offload case and the Seamless offload case (CSFB, SMS). Also in this case UE would no longer have a RAN to receive further WLAN/3GPP control information from. 

2)  Move per bearer: UE mapping UL TFT to DSMIP request ?

If the eNB provides thresholds to the UE that would make the flows of one bearer move to WLAN while flows of another bearers remain on 3GPP, we assume that in the existing offloading framework the UE would have to look at the TFT of the concerning bearer, map that to IP flows, and then use DSMIP in WLAN to signal to the PGW that these flows have now moved to WLAN. 
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Figure 3: NSWO; Partial flows moved (PDN/bearer)
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Figure 4: SWO; Partial flows moved (PDN/bearer)
This type of solution will bring significantly new complexity to the UE (TFT to IP-flow mapping). In addition, in our understanding a DSMIP solution is not a preferred way to go for some/most deployment scenarios.

3) Move per PDN: eNB behaviour ? 

If we want to move all flows belonging to a PDN (in line with MAPCON over S2b/SaMOG over S2a), the eNB would have to be aware of the bearer to PDN mapping which it is currently not (see fig 3/4). Furthermore we would have to restrict the action of the RAN to be consistent across all bearers belonging to the same PDN. If this restriction would not exist, the same higher layer impact as identified for the “per bearer move” would exist.
3. Summary and Proposal

We would still prefer to agree on solution 1 as the way forward for the Wifi/3GPP radio interworking. Therefore the following first proposal:
Proposal 1: 
See if RAN#61 can agree to base the Wifi/3GPP radio interworking solution on solution 1. 
If proposal 1 cannot be agreed, we would propose the following way forward:

Proposal  2:  
RAN2, in cooperation with SA2, should use the next quarter to form an understanding of the complete Wifi/3GPP radio interworking solution, including clearly identifying any potential impact/complexity on UE higher layers and network interfaces. Only when these overall impacts are clear and considered acceptable for solutions 2 and 3, these solutions can be considered as feasible alternatives.
Please note that in our understanding solution 3 has the same problems as indicated above for solution 2.
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