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1. Introduction
In previous meetings, discussion on scenarios concerning WLAN has mainly identified a list of parameters to be exchanged from the WLAN to the 3GPP for the purpose of WLAN-3GPP RAT coordination.
In this paper, we further analyze the use case for coordinated traffic steering involving 3GPP\WLAN with consideration of traffic performance and user experience, and try to optimize parameters exchanging to provide a solution for this use case.
2. Discussions
In [2], there is analysis about coordinated/consistent service experience. Different service transmission rate have different bandwidth or resource requirements. The target network (e.g. WLAN) may not always meet the bandwidth or resource requirements for different service transmission rate, especially for high service transmission rate. And even if the target network has no bandwidth or resource limitation, since the target network has no knowledge about the service transmission rate at the source network, the service transmission rate that UE can get at the target network will be decided by the target network lonely. This may result that the service rate of UE is decreased after traffic steering and then the user’s service experience is impacted.  And even for the case that the service rate at the target network is increased obviously, it may be unsuitable or unnecessary from optimizing the resource allocation and maximizing the whole network capacity perspective.
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Figure 1
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Figure 2
For example, in Figure 1, all the UEs are served by eNB. They all have 100kbps downlink average data rate. Then based on some criteria, some UEs are offloaded to AP1 and some are offloaded to AP2, see Figure 2. In the AP1, UE1 and UE2 get minor upgraded data rates. In the AP2, the data rates of UE5 and UE6 are decreased obviously to 50kbps and 30kbps. In this scenario, it can be thought that UE1 and UE2 get coordinated/consistent service experience, but UE5 and UE6 do not.
If the network node (e.g. eNB)  can acquire the changes in service performance or user experience caused by offloading procedure, they can do some optimization to provide more suitable offloading operation which can provide the similar/coordinated service quality for the UEs. For example, in Figure 2, if the APs can exchange the service performance information of UEs with the eNB, then eNB can judge AP1 is more suitable than AP2 as a traffic steering target. And then eNB can offload the other UE3 and UE4 to AP1 in case of need. It can be expected that UE3 and UE4 also get coordinated/consistent service experience, see Figure 3.
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Figure 3
Proposal 1: Traffic steering with coordinated/consistent service experience between 3GPP and WLAN should be considered. New corresponding use case should be captured in TR 37.870. 
In [2], it was discussed how to meet the requirement of the use cases about traffic steering with coordinated/consistent service experience.
The network nodes can directly acquire and exchange the service performance information of UE. The latest service performance information in target node, especially the information from multiple UEs can be very useful for the source node. The source node can evaluate that whether the target node (or which one among several target nodes) can assign the better or similar service quality for the UEs after the offloading procedure. Then the source node can optimize the offloading parameters or strategy for the subsequent UEs based on such information.

Proposal 2: The solution of exchanging UE service experience information between 3GPP and WLAN for the use case about coordinated service experience should be considered.
In the draft TR 37.870[1], there already includes a list of parameters to be exchanged among 3GPP/WLAN. One of the parameters, UE average data rate parameter, could act as UE service experience information which is for getting a coordinated service experience.
However, in 3GPP/WLAN co-existed network, there are several kinds of  service performance information which relate to user’s service experience impacted during traffic steering among these RATs, such as average data rate, packet error rate, transmission delay and interruption interval during the traffic steering procedure. So the UE average data rate parameter is insufficient. For example, transmission delay and interruption interval during the traffic steering procedure are other factors which users care about very much. Unstable network status may cause large transmission delay. Such parameters should also be included into the list.

Proposal 3: More UE service experience parameters, such as average data rate, packet error rate, transmission delay and interruption interval during the traffic steering procedure, should be considered.
The parameters already listed in the draft TR 37.870 and the parameters proposed in above text have different characteristics. Some parameters may change frequently while others rarely vary. Some parameters are identical to all the UEs while others are UE-specific. In order to more accurately analyze the granularity and exchanging way of these parameters, it’s considerable to classify them into different groups. Also grouping the parameters is good for extension in the future with the new use cases or scenarios. 

We propose such three parameter groups as WLAN configuration parameter group, WLAN status parameter group and user service experience parameter group. WLAN AP Identifier can be classified into WLAN configuration parameter group, BSS Load, BSS Average Access Delay/ BSS AC Access Delay and WAN metrics can be classified into WLAN status parameter group, and UE average data rate, packet error rate, etc can be classified into user service experience parameter group. For example, the frequency for exchanging the WLAN configuration parameter group may be low while the frequency for exchanging the user service experience parameter group may be high.
Proposal 4: It’s suggested that parameters exchanged between 3GPP and WLAN should be further grouped, such as WLAN configuration parameter group, WLAN status parameter group and user service experience parameter group. 
3. Conclusions
RAN3 is kindly asked to discuss following proposals:

Proposal 1: Traffic steering with coordinated/consistent service experience between 3GPP and WLAN should be considered. New corresponding use case should be captured in TR 37.870.
Proposal 2: The solution of exchanging UE service experience information between 3GPP and WLAN for the use case about coordinated service experience should be considered.
Proposal 3: More UE service experience parameters, such as average data rate, packet error rate, transmission delay and interruption interval during the traffic steering procedure, should be considered.
Proposal 4: It’s suggested that parameters exchanged between 3GPP and WLAN should be further grouped, such as WLAN configuration parameter group, WLAN status parameter group and user service experience parameter group.
And the corresponding TP is in section 5.
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5. TP for TR37.870
5.1
Use cases for 3GPP-WLAN Interworking
5.1.1
Estimation of UE throughput in WLAN
The UE may face throughput degradation after accessing the WLAN AP. Currently, there is no information in RAN to help estimate such degradation (if present). It is beneficial to investigate which information (if any) is helpful to be exchanged between 3GPP and WLAN in such a scenario.



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	

	
	



5.1.y
Coordinated service experience for traffic steering
Traffic steering between 3GPP and WLAN may impact service performance. Providing coordinated service experience is helpful to avoid the negative impact on UE service experience and total network capacity. In order to get coordinated service experience, it is beneficial to exchange UE service experience information, such as average data rate, packet error rate, transmission delay and interruption interval during the traffic steering procedure, between 3GPP and WLAN in such a scenario.
6
Description of addressed problems and solutions
6.1
Issue 1：Potential solutions for spectrum holes
6.1.1
Descriptions

Spectrum reallocation should satisfy capacity and coverage requirements among different RATs. In order to satisfy the service quality, interference should be taken into account when spectrum reallocation is applied, since if not coordinated it may also cause resource waste in some or all of the involved RATs.
6.1.2
Solutions

……………..

6.2
Issue Y：Potential solutions for coordinated service experience for traffic steering
6.2.1
Descriptions
Traffic steering with coordinated/consistent service experience among 3GPP/WLAN should be considered and the related solutions should be provided.

6.2.2
Solutions
The following list of parameters would be considered for exchange from the WLAN to the eNB/RNC for the purpose of WLAN-3GPP RAT coordination, e.g. for the purpose of coordinated service experience for traffic steering. 

Table 6.2.2-1 Parameters to exchanged between eNB/RNC and WLAN

	Parameter Group
	Parameter
	Description
	Usage
	Availability in the AP
	Granularity 

	WLAN configuration parameter 
	WLAN identifiers (e.g. SSID, BSSID, HESSID)
	As defined in [18]
	The eNB should know which WLAN APs are around them in order to perform traffic steering and HO, including filtering the list which is broadcasted to UEs.
	
	Per-AP

	WLAN status parameter 
	BSS Load
	Provides information about current over-the-air traffic levels; it may be typically used for vendor-specific AP-selection algorithms. It has a “Channel Utilization” field, which indicates the amount of time that the AP senses the medium as busy. It is broadcasted by the AP.
	May be used to get an indication of expected data rate for the WiFi over-the-air connection, in order to make more accurate traffic steering decisions, including e.g. setting RAN thresholds for each UE.
	It is standardized in MIB in [17] and configurable in AP for over-the-air broadcasting according to implementation.
	Per-AP

	
	
	
	
	
	

	
	BSS Average Access Delay / BSS AC Access Delay
	As defined in [18]
	A long BSS Average Access Delay/BSS AC Access Delay indicates that an incoming UE might not achieve a high QoE in that AP.
	It is standardized in MIB in [17] and configurable in AP for over-the-air broadcasting.
	Per-AP

	
	WAN Metrics
	Provides information about the uplink/downlink WAN (backhaul) speed and load for the AP. Can be enquired from the AP by the UE. Vendor-specific metric defined in[17].


	The eNB will know the latest load status of the WLAN backhaul and could make more accurate traffic steering decisions, including e.g. setting RAN thresholds for each UE.
	It is standardized in MIB in [17] and configurable in AP for over-the-air broadcasting.
	Per-AP

	User service experience parameter
	UE Average data rate
	Average data rate (in uplink / downlink) for a UE connected to the AP, calculated by the AP (not standardized by IEEE, implementation-specific).
	The RAN may compare the UE average data rate of each AP with the throughput obtained in the serving cell to determine if the AP is a candidate for offloading.  Seems to require UE-associated signaling.
	May not be available in the AP according to implementation
	Per-UE/Per-AP

	
	UE Packet error rate
	Packet error rate (in uplink / downlink) for a UE connected to the AP (implementation-specific).
	The RAN may compare the UE’s packet error rate of each AP with the packet error rate in the serving cell to determine if the AP is a candidate for offloading.
	May not be available in the AP according to implementation
	Per-UE/Per-AP 

	
	UE Packet transmission delay
	Packet transmission delay (in uplink / downlink) for a UE connected to the AP (implementation-specific).
	The RAN may compare the UE’s packet  transmission delay of each AP with the transmission delay in the serving cell to determine if the AP is a candidate for offloading. 
	May not be available in the AP according to implementation
	Per-UE/Per-AP 

	
	UE Interruption interval during the traffic steering procedure
	Interruption interval during the traffic steering procedure for a UE (implementation-specific).
	The RAN may compare the UE interruption interval during the traffic steering procedure with different APs to determine which AP is more suitable for offloading. 
	May not be available in the AP according to implementation
	Per-UE/Per-AP 


In order to exchange some of the parameters described in Table 6.2.2-1, a logical interface between E-UTRAN and WLAN may be appropriate.
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