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1   Introduction

In this paper we explain why some subclauses of TR 37.870 [1] should be extended to include also the 3G-WLAN interworking case. The related text proposal is in section 5.
2   
Discussion
Subclause 5.1 of TR 37.870 [1] deals with “Coordination involving 3GPP-WLAN”. This title per se implies that both the 3G-WLAN, as well the LTE-WLAN interworking cases should be considered. Nevertheless, more in detail, the following use cases were captured in the TR 37.870: 

“5.1.1.1
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.

5.1.1.2
Improvement of eNB/NB broadcast performance
Not all the WLAN identifiers configured in the eNB/NB and broadcasted over the air interface may be active in the eNB/NB coverage area (e.g., because some WLAN nodes are switched off). If interfaces are established between the RAN and the WLAN nodes in its coverage area, it is possible for the RAN to autonomously maintain the list of broadcasted WLAN identifiers. This is likely to have a positive impact on Rel-12 WLAN interworking.”
Observation #1: Both use cases (Estimation of UE throughput in WLAN and improvement of eNB/RNC broadcast performance) are referring to both LTE and 3G.
In addition, the following have been captured:
“5.1.2.1
Parameters exchanged from the WLAN to 3GPP nodes
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”
and:

“5.1.2.2
Considerations on parameters exchanged from the WLAN to 3GPP nodes
Some considerations apply to the following parameters:

1.
UE Throughput/Data rate, if available, may be provided to the eNB/RNC, via 3GPP RAN-WLAN interface. This could bring some advantage at the cost of frequent information exchange. How to calculate the UE throughput is outside of the scope of this Study Item.[...]”

2.
Node load information is beneficial to enable efficient offloading decision by the eNB/RNC.

3.
It is beneficial to reuse the concept of Composite Available Capacity (CAC) from TS 36.423 [23] and adopt it as baseline for WLAN load indication. More in detail, the following information would be sent from WLAN to an eNB/RNC[...]
Observation #2: The parameters captured in the TR and the related considerations refer to both LTE and 3G.
Finally, subclauses 5.1.2.3 and 5.1.2.4 describe the RAN-WLAN interface/architecture model as well as the issue of correlating UE identities between eNB and WLAN Termination. Such subclauses were introduced with mainly LTE-WLAN interworking in mind. However we think that in terms of interworking with WLAN the similar functionalities are carried out by eNB and by RNC.
Observation #3: The interface/architecture model proposed for LTE-WLAN interworking is applicable also to the 3G-WLAN case.

Observation #4: Correlating UE identities is not only necessary between eNB and WT, but also between RNC and WT and can be accomplished in the same way for both 3GPP RANs.
3   Conclusions and proposal
In this contribution we showed how, with respect to the subclause “Coordination involving 3GPP-WLAN” of the TR, both interworking between LTE-WLAN and between 3G-WLAN are considered. Moreover, in our view there are no reasons why the considerations on interface/architecture and the correlation of UE identities cannot be extended to the 3G-WLAN case. Consequently, we propose the following:
Proposal: to align all subclauses 5.1.x and 6.1 of the TR by including also the 3G-WLAN interworking case if not mentioned and to adopt the modifications as shown in the Text Proposal of Section 5.
4   Text proposal

BEGINNING OF CHANGES
5.1.2
Solution for parameters exchange
5.1.2.1

Parameters exchanged from the WLAN to 3GPP nodes
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.

Table 5.1.2.1-1 Potential parameters to be exchanged.
	Parameter
	Description
	Usage
	Availability in the AP

	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.

	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

	WLAN identifiers (e.g. SSID, BSSID, HESSID)
	As defined in [18]
	The eNB/RNC 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.
	

	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.

	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/RNC 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.


NEXT CHANGE
5.1.2.3
RAN-WLAN Interface and Architecture Model 3GPP
In case an interface between the RAN and the WLAN needs to be deployed, a suitable architecture model needs to be defined as follows. We will refer to such an interface as Xw.

On the RAN side, Xw is terminated in the eNB/RNC. On the WLAN side, also looking at the parameters in Sec. 5.1.2.1 and 5.1.2.2, it is unclear where in the WLAN this interface may terminate. One possibility might be to consider the WLAN side of Xw as a “reference point”, i.e. not terminated in a logical node. In this way, however, the WLAN side cannot be defined in a 3GPP specification but would rely on 3rd party specifications (e.g. IEEE, BBF, etc.) 

An alternative solution is to define a suitable “Wireless LAN Termination” (WT) as the WLAN termination for Xw. This can be defined as a logical node in 3GPP terms, and its behavior can be specified by RAN3. WT implementation, including its placement in the WLAN, is out of 3GPP scope. The resulting architecture for Xw is shown in the figure below.
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Figure 5.1.2.3-1 Terminating Xw between the eNB/RNC and the WLAN Termination.

NEXT CHANGE
5.1.2.4
Correlating UE Identity between RAN and WT
In case the WT reports UE-associated information to the eNB/RNC, a suitable UE identifier (an “Xw UE ID”) needs to be signaled. This is needed in order for the eNB/RNC to correlate the UE-associated information with the UE identity it already knows. We can envisage two possible candidates for such a UE identifier: the UE IMSI and the UE WLAN MAC address.

Adopting the UE IMSI would require the UE to signal its IMSI to the WLAN node over the air interface so that it could be signaled over Xw (WLAN has currently no knowledge of the IMSI). This has a number of serious implications: it requires changes in the WLAN air interface (out of 3GPP scope), and furthermore it is not considered good security practice to signal IMSI over a network interface (in particular involving a non-3GPP node). Adopting the WLAN MAC address, on the other hand, has the added benefit of reusing already available information from the WLAN, and of not requiring any changes in the WLAN air interface node (it is already signaled by the UE when it attaches to the WLAN). This may also help to limit WT complexity. It is FFS whether this use of WLAN MAC address may have any security issues.

The only issue with adopting the UE WLAN MAC address is that currently a UE cannot signal its WLAN MAC address to the eNB/RNC. Without this information it is not possible for the eNB/RNC to correlate this identifier with the UE identity it already knows. Signaling the WLAN MAC address over Uu, however, will involve new UE-RAN signaling, which is under RAN2 responsibility and therefore out of scope for the current SI. This analysis is summarized in the table below.
NEXT CHANGE
6.1
Coordination Involving 3GPP\WLAN 

RAN3 has discussed the issue of 3GPP-WLAN interworking enhancements. The solution based on a 3GPP-WLAN direct interface has been presented in section 5.1.2.3. Such solution would allow an exchange of parameters between WLAN and 3GPP which are currently not provided by the UE. This can assist the eNB/RNC with information on WLAN available capacity in order to take better decisions in terms of 3GPP-WLAN traffic steering. Further specification work for this interface may involve liaising the appropriate Standard Developing Organizations.
END OF CHANGES
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