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Discussion and decision
1. Introduction
At 3GPP RAN2 #81 and #81bis meeting, the basic requirements for traffic steering between 3GPP and WLAN were agreed and are stated in the TR [1] as follow: 

1.
Solutions should provide improved bi-directional load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity.  

2.
Solutions should improve performance (WLAN interworking should not result in decreased but preferable in better user experience). 

3.
Solutions should improve the utilization of WLAN when it is available and not congested.

4.
Solutions should reduce or maintain battery consumption (e.g. due to WLAN scanning/discovery).

5.
Solutions should be compatible with all existing CN WLAN related functionality, e.g. seamless and non-seamless offload, trusted and non-trusted access, MAPCON and IFOM.

6.
Solutions should be backward compatible with existing 3GPP and WLAN specifications, i.e. work with legacy UEs even though legacy UEs may not benefit from the improvements provided by these solutions.

7.
Solutions should rely on existing WLAN functionality and should avoid changes to IEEE and WFA specifications.

8.
Per target WLAN system distinction (e.g. based on SSID) should be possible.

9.
Per-UE control for traffic steering should be possible.

10.
Solutions should ensure that access selection decisions should not lead to ping-ponging between UTRAN/E-UTRAN and WLAN.
Also the following solution descriptions are provided below:

Solution 1: 
· In this solution RAN provide assistance information to the UE. Based on this information and rules provided for instance via ANDSF (not by RAN) the UE steers traffic to a WLAN or RAN.

· This solution is applicable to UEs in RRC IDLE and RRC CONNECTED states for E-UTRAN and CELL_DCH, CELL_FACH, CELL_PCH and URA_PCH states for UTRAN.

· Solution details are FFS.
Solution 2: 
· In this solution RAN provide access network selection parameters  (e.g. thresholds, priorities, rules). Based on these parameters the UE steers traffic to a WLAN or RAN access network.

· This solution is applicable to UEs in RRC IDLE and RRC CONNECTED states for E-UTRAN and  CELL_FACH, CELL_PCH, URA_PCH and CELL_DCH states for UTRAN).

· Solution details are FFS. Relation to ANDSF is FFS.
Solution 3: 
· In this solution the traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements.

· For UEs in RRC IDLE and CELL_PCH and URA_PCH states the solution is similar to solution 2. Relation to solution 1 is FFS.

· Solution details are FFS. Relation to ANDSF is FFS. CELL_FACH is FFS.
In this contribution, some considerations on Solution 3 are discussed.
2. Discussion
One of the distinct difference of Solution 3 to the other 2 solutions is the further WiFi related information (e.g. WiFi measurement, BSS load information, WAN metrics etc.) that is provided by the UE to the eNB/RNC.  The eNB/RNC can then use this information together with other UE information (e.g. UE capability on CA/CoMP support etc.) to provide a better user experience. Another distinct difference is network has the final decision of steering the traffic of a UE to control the amount of traffic steering and to take into consideration the overall system performance perspective.
On the other hand, there is a need to understand more of the working of the command based solution on the following:

· How does it resolve conflict with ANDSF if it is deployed?
Currently, 3GPP RAN is not aware of the ANDSF policies and thus does not know whether its command will conflict with the preference provided in the policies. Even if RAN is provided with the ANDSF policies by the CN or the UE, it may not be able to understand the contents. For example, in the policies of ISRP, it contains either the IP flow information or the APN but 3GPP RAN only understands bearer level. The simplest way to resolve the conflict is to either that ANDSF override RAN command or alternatively RAN command override ANDSF. With this, there is also a need to handle how long this override will last after which the UE can apply the override ANDSF preference/RAN command (e.g. T321 timer for dedicated cell reselection priority).
· How to steer specific flows? 
Currently, 3GPP RAN can only redirect a UE from one access to another. Changes need to be made to allow for individual bearer to be redirected. Even if this is possible, a bearer may encompass multiple IP traffic flows and this may not meet the requirement of the operators as discussed in [2].
· How bearer moves from WiFi to 3GPP while UE is in 3GPP Connected/Cell DCH?

After a bearer is moved to WiFi while UE remains in 3GPP Connected mode, there is also the question of how the bearer moved to WiFi can be moved back to 3GPP network to allow for bidirectional load balancing. One way is to update the WiFi specification to specify a command based type solution (like the one in 3GPP) to move bearer back to 3GPP network. However, this will be against the agreement that ‘Solutions should rely on existing WLAN functionality and should avoid changes to IEEE and WFA specifications.’. Alternative is to maintain the bearer contexts of every bearer of a UE that have been moved to WiFi. Then the case where a bearer is released over the WiFi needs also to be handled. This not only requires coordination across different WGs to specify the requirements but also adds complexities to the implementation.
· Traffic steering for UEs that are RRC  Idle
It requires Solution 2 for UEs in idle mode. However, it is not clear of how Solution 2 performs traffic steering rather than steering of the whole UE
· Knowledge of WLAN location
It requires knowing the specific WLAN AP (i.e. eNB/RNC needs to know the location of the WLAN APs) in order to perform per target WLAN system distinction. In some cases, eNB may not know the location of WLAN APs, particularly those deployed by a third party operator therefore eNB may require additional mechanism (e.g. ANR) to update the database. 
· Steering based on UE subscription
In order to allow traffic steering to be based on UE subscription, further information is needed from the CN to allow for UE subscription traffic steering.

Other points to consider is the additional specification required to allow for the UE feedback to initiate the command based solution 
Observation: Solution 3 based on dedicated traffic steering command may provide better UE control by the network in traffic steering, but further study is needed to understand how conflict with ANDSF can be resolved and how IP traffic flow level traffic steering can be achieved and other considerations mentioned.
2.1 Comparison between Solution 1 and Solution 3
The following table shows the main strength and weaknesses of Solutions 1 based on ANDSF and 3:

	Solution
	Strength
	Weaknesses

	1
	- No conflict with ANDSF.

- Perform load balancing for both Connected and Idle mode UEs
- Support IP traffic flow steering
	- Require additional mechanism to prevent mass movement for UEs in idle mode.

- Only provides a certain level of per UE control in terms of UE subscription and traffic steering for UEs in Connected mode (e.g. adjusting the cell load individually) due to the lack of feedback on WiFi measurement. 
   

	3
	- Better per UE control due to UE feedback on the WiFi measurement and network making the final decision
	- Possible conflict with ANDSF

- Require another mechanism for load balancing of UE in idle mode
- Does not support IP traffic flow steering
- Require further implementation and specification complexity for traffic steering from WiFi to 3GPP while UE is in Connected mode.

- Require further implementation and specification complexity to provide feedback related to WiFi measurement


In [4], it has been shown that Solution 1 (based on ANDSF) meets all requirements agreed, and should be considered as the baseline solution for the study. It can be discussed whether further mechanism is required on top of the Solution 1. Hence it is proposed:
Proposal: Discuss whether further mechanism is required on top of Solution 1. If so, the listed points in this contribution on Solution 3 based on dedicated traffic steering command should first be studied.

3. Conclusions
It is requested that RAN 2 discuss the following observations and proposals:

Observation: Solution 3 based on dedicated traffic steering command may provide better UE control by the network in traffic steering, but further study is needed to understand how conflict with ANDSF can be resolved and how IP traffic flow level traffic steering can be achieved and other considerations mentioned.

Proposal: Discuss whether further mechanism is required on top of Solution 1. If so, the listed points in this contribution on Solution 3 based on dedicated traffic steering command should first be studied.
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