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1
Introduction
At RAN2 #83 meeting and RAN #60 meeting, many companies were trying to seek a compromise solution so that RAN2 can focus on one solution to improve the WLAN interworking. Co-signing companies believe that providing details of the Solution 2 will give a better understanding of solution 2. The main goal is to show that Solution 2 is able to accommodate the spirit of both Solution 1 (i.e. utilizing ANDSF) and Solution 3 (i.e. based on RAN control).  

2
Discussion
Figure 1 shows the flowchart of Solution 2. Although the details can be adjusted during the stage3 discussion, the flowchart clearly shows how this solution works for the UEs having the ANDSF and the ones without ANDSF.  
As agreed at RAN2 #83 meeting, user preferences always have precedence over RAN-based or ANDSF-based rules. Thus, if the UE is under a preferred WLAN coverage area, it may connect/disconnect/stay connected to that WLAN.
RAN signals WTSI (i.e, WLAN Traffic Steering Indicator) which is one bit and the bit can mean “steer traffic to WLAN” or “steer traffic to cellular”. This bit can be signalled in SIB for IDLE mode UEs or in a dedicated signalling for CONNECTED mode UE. In the CONNECTED mode the WTSI bit may be extended by the list of DRBs to be offloaded for UEs not having ANDSF. 

In order to consider all possible scenarios, the flowchart includes also the case when the WTSI bit is not transmitted by RAN. If transmitted in SIB, such a bit has to be placed in the extension container which is optional and might not be transmitted. If so, ANDSF-capable UEs could follow a default ANDSF rule whereas no action is needed from UEs without ANDSF. 
To support UEs not having ANDSF, RAN is required to transmit the information regarding WLAN AP Identifications to the UEs, as described in [2]. The transmitted WLAN identifications could be a subset or full set of the WLAN identifications contained in the ANDSF MO provided to ANDSF-capable UEs.
Network provides WLAN identity like SSID (i.e, at least in SIB for IDLE mode UE) so that UEs not having the ANDSF can utilize the information.

If UE has the WLAN identities and/or the list of flows to steer to WLAN in ANDSF, UE utilizes the WLAN identities and/or the list of flows to be offloaded which are provided by ANDSF.  
If WTSI value says “Steer to WLAN” and the RSRP condition is fulfilled, RAN provides additional information for the preference in “ANDSF multi policy bits”. ANDSF multi policy bits are similar to multiple WTSIs in [2], or cellular load information in solution 1. In the figure, we used 4 values which are “small preference”, “medium preference”, “high preference” and “aggressive steering”. Each value will be used as a pointer to the corresponding ANDSF policy, and the ANDSF policy should be configured in a consistent way. Note that these 4 values of ANDSF multi policy bits are just an example how this solution can work. Moreover operators may use a set of ANDSF rules for several ANDSF multi policy values based on their real need, e.g. the policy for “high preference” and “aggressive steering” might be the same. The mapping details between RAN signalling and ANDSF policy is FFS to minimize the number of ANDSF policies which UE should store.
For the UEs not having ANDSF, they follow WTSI bit only by utilizing WLAN AP identifiers in the SIB and ignore this additional information referring to the ANDSF. (i.e. ANDSF multi policy bit). RAN will indicate to the UE which DRBs are to be steered to WLAN.
Then UE associates with the WLAN or Cellular accordingly.
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Figure 1: Flowchart of Solution 2 

2.1
UE in IDLE

2.1.1
UE having ANDSF

1. User preferences take always the precedence in WLAN AP selection 
2. The UE acquires the WLAN related parameters from SIB. 
3. If no WTSI included in the SIB


3.1. UE uses the default/current valid ANDSF

4. Else if eNB signals WTSI = “no WLAN” (i.e, steer the traffic to cellular)

4.1. If UE has traffics in WLAN



4.1.1. UE triggers RRC Connection Request and moves those traffics to celluar
5. Else if eNB signals WTSI = “Steer to WLAN” (i.e, steer the traffic to WLAN)

5.1 If RSRP Measurement >= RSRP_Thresh (i.e, cell center)


5.1.1. Traffic stays or goes to cellular

5.2 If RSRP Measurement < RSRP_Thresh (i.e cell edge)


5.2.1. Check the ANDSF whether the flow(s) can be served by WLAN



5.2.2. If the flow(s) can be served by WLAN




5.2.2.1. UE executes the ANDSF policy indicated by the ANDSF multi policy bits and steers the traffic to the WLAN AP as indicated in the ANDSF policy.

2.1.2
UE not having ANDSF

1. User preferences take always the precedence in WLAN AP selection.
2. UE acquires the WLAN related parameters from SIB. 

3. If no WTSI included in the SIB


3.1. Same as legacy UE behaviour which does not support WLAN IW function
4. Else if eNB signals WTSI = “no WLAN” (i.e, steer the traffic to cellular)

4.1. If UE has traffics in WLAN



4.1.1. UE triggers RRC Connection Request and moves all traffics to celluar

5. Else if eNB signals WTSI = “Steer to WLAN” (i.e, steer the traffic to WLAN)

5.1 If RSRP Measurement >= RSRP_Thresh (i.e, cell center)


5.1.1. Traffic stays or goes to cellular

5.2 If RSRP Measurement < RSRP_Thresh (i.e, cell edge)


5.2.1. Check whether the flow(s) can be served by WLAN (* RAN2 should decide whether all traffics can start in WLAN or there should be some restriction like VoIP should not be started in WLAN)


5.2.2. If the flow(s) can be served by WLAN




5.2.2.1. UE triggers the service in the WLAN AP provided in the SIB.

2.2
UE in Connected

2.2.1
UE having ANDSF

1. UE preferences take always the precedence in WLAN AP selection.

2. If UE did not receive the WTSI in a dedicated message

2.1. UE uses the default/current valid ANDSF

3. Else if eNB signals WTSI = “no WLAN” (i.e, steer the traffic to cellular)

3.1. If UE has traffics in WLAN



3.1.1. UE moves those traffics to cellular

4. Else if eNB signals WTSI = “Steer to WLAN” with the list of the bearer ids (i.e, steer the traffic to WLAN)

4.1. UE checks the ANDSF which flows can be served by WLAN and ignores bearer ids provided by eNB

4.2. If the flow can be served by WLAN



4.2.1. UE selects the WLAN AP and steers traffic based on the ANDSF policy chosen by the ANDSF multi policy bit.

2.2.2
UE not having ANDSF

1. User preferences take always the precedence in WLAN AP selection.

2. UE acquires the WLAN related parameters from SIB. 

3. If UE did not recive the WTSI in a dedicated message

3.1. Same as legacy UE behaviour which does not support WLAN IW function
4. Else if eNB signals WTSI = “no WLAN” (i.e, steer the traffic to cellular)

4.1. If UE has traffics in WLAN



4.1.1. UE moves all traffics to cellular

5. Else if eNB signals WTSI = “Steer to WLAN” with the list of the bearer ids (i.e, steer the traffic to WLAN)

5.1. UE moves the services in those bearers to the WLAN AP provided in the SIB.
3
Conclusion and proposal
The clause 2 shows how the solution 2 works with UE with and without ANDSF. It is proposed to include the TP below in the TR37.834 and agree solution 2 as the conclusion of the WLAN IW SI. 
Beginning of Text Proposal

6.1.2.2
Detailed description
Figure 6.1.2.2-1 shows the flowchart of Solution 2. Although the details can be adjusted during the stage3 discussion, the flowchart clearly shows how this solution works for the UEs having the ANDSF and the ones without ANDSF.  

User preferences always have precedence over RAN-based or ANDSF-based rules. Thus, if the UE is under a preferred WLAN coverage area, it may connect/disconnect/stay connected to that WLAN.

RAN signals WTSI (i.e, WLAN Traffic Steering Indicator) which is one bit and the bit can mean “steer traffic to WLAN” or “steer traffic to cellular”. This bit can be signalled in SIB for IDLE mode UEs or in a dedicated signalling for CONNECTED mode UE. In the CONNECTED mode the WTSI bit may be extended by the list of DRBs to be offloaded for UEs not having ANDSF. 

In order to consider all possible scenarios, the flowchart includes also the case when the WTSI bit is not transmitted by RAN. If transmitted in SIB, such a bit has to be placed in the extension container which is optional and might not be transmitted. If so, ANDSF-capable UEs could follow a default ANDSF rule whereas no action is needed from UEs without ANDSF. 

To support UEs not having ANDSF, RAN is required to transmit the information regarding WLAN AP Identifications to the UEs, as described in [2]. The transmitted WLAN identifications could be a subset or full set of the WLAN identifications contained in the ANDSF MO provided to ANDSF-capable UEs.
Network provides WLAN identity like SSID (i.e, at least in SIB for IDLE mode UE) so that UEs not having the ANDSF can utilize the information.

If UE has the WLAN identities and/or the list of flows to steer to WLAN in ANDSF, UE utilizes the WLAN identities and/or the list of flows to be offloaded which are provided by ANDSF.  
If WTSI value says “Steer to WLAN” and the RSRP condition is fulfilled, RAN provides additional information for the preference in “ANDSF multi policy bits”. ANDSF multi policy bits are similar to multiple WTSIs in [2], or cellular load information in solution 1. In the figure, we used 4 values which are “small preference”, “medium preference”, “high preference” and “aggressive steering”. Each value will be used as a pointer to the corresponding ANDSF policy, and the ANDSF policy should be configured in a consistent way. Note that these 4 values of ANDSF multi policy bits are just an example how this solution can work. Moreover operators may use a set of ANDSF rules for several ANDSF multi policy values based on their real need, e.g. the policy for “high preference” and “aggressive steering” might be the same. The mapping details between RAN signalling and ANDSF policy is FFS to minimize the number of ANDSF policies which UE should store.

For the UEs not having ANDSF, they follow WTSI bit only by utilizing WLAN AP identifiers in the SIB and ignore this additional information referring to the ANDSF. (i.e. ANDSF multi policy bit). RAN will indicate to the UE which DRBs are to be steered to WLAN.

Then UE associates with the WLAN or Cellular accordingly.
6.1.2.2.1
UE in IDLE
6.1.2.2.1.1
UE having ANDSF
1. User preferences take always the precedence in WLAN AP selection 

2. The UE acquires the WLAN related parameters from SIB. 

3. If no WTSI included in the SIB


3.1. UE uses the default/current valid ANDSF

4. Else if eNB signals WTSI = “no WLAN” (i.e, steer the traffic to cellular)


4.1. If UE has traffics in WLAN



4.1.1. UE triggers RRC Connection Request and moves those traffics to celluar

5. Else if eNB signals WTSI = “Steer to WLAN” (i.e, steer the traffic to WLAN)


5.1 If RSRP Measurement >= RSRP_Thresh (i.e, cell center)



5.1.1. Traffic stays or goes to cellular


5.2 If RSRP Measurement < RSRP_Thresh (i.e cell edge)



5.2.1. Check the ANDSF whether the flow(s) can be served by WLAN



5.2.2. If the flow(s) can be served by WLAN




5.2.2.1. UE executes the ANDSF policy indicated by the ANDSF multi policy bits and steers the traffic to the WLAN AP as indicated in the ANDSF policy.
6.1.2.2.1.2
UE not having ANDSF
1. User preferences take always the precedence in WLAN AP selection.

2. UE acquires the WLAN related parameters from SIB. 

3. If no WTSI included in the SIB


3.1. Same as legacy UE behaviour which does not support WLAN IW function

4. Else if eNB signals WTSI = “no WLAN” (i.e, steer the traffic to cellular)


4.1. If UE has traffics in WLAN



4.1.1. UE triggers RRC Connection Request and moves all traffics to celluar

5. Else if eNB signals WTSI = “Steer to WLAN” (i.e, steer the traffic to WLAN)


5.1 If RSRP Measurement >= RSRP_Thresh (i.e, cell center)



5.1.1. Traffic stays or goes to cellular


5.2 If RSRP Measurement < RSRP_Thresh (i.e, cell edge)



5.2.1. Check whether the flow(s) can be served by WLAN (* RAN2 should decide whether all traffics can start in WLAN or there should be some restriction like VoIP should not be started in WLAN)



5.2.2. If the flow(s) can be served by WLAN




5.2.2.1. UE triggers the service in the WLAN AP provided in the SIB.
6.1.2.2.2
UE in Connected
6.1.2.2.2.1
UE having ANDSF
1. UE preferences take always the precedence in WLAN AP selection.

2. If UE did not receive the WTSI in a dedicated message

2.1. UE uses the default/current valid ANDSF

3. Else if eNB signals WTSI = “no WLAN” (i.e, steer the traffic to cellular)


3.1. If UE has traffics in WLAN



3.1.1. UE moves those traffics to cellular

4. Else if eNB signals WTSI = “Steer to WLAN” with the list of the bearer ids (i.e, steer the traffic to WLAN)

4.1. UE checks the ANDSF which flows can be served by WLAN and ignores bearer ids provided by eNB


4.2. If the flow can be served by WLAN



4.2.1. UE selects the WLAN AP and steers traffic based on the ANDSF policy chosen by the ANDSF multi policy bit.

6.1.2.2.2.2
UE not having ANDSF
1. User preferences take always the precedence in WLAN AP selection.

2. UE acquires the WLAN related parameters from SIB. 

3. If UE did not recive the WTSI in a dedicated message

3.1. Same as legacy UE behaviour which does not support WLAN IW function

4. Else if eNB signals WTSI = “no WLAN” (i.e, steer the traffic to cellular)


4.1. If UE has traffics in WLAN



4.1.1. UE moves all traffics to cellular

5. Else if eNB signals WTSI = “Steer to WLAN” with the list of the bearer ids (i.e, steer the traffic to WLAN)


5.1. UE moves the services in those bearers to the WLAN AP provided in the SIB.
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Figure 6.1.2.2-1: Flowchart of Solution 2 
End of Text Proposal
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