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1 Introduction

RAN3 #85bis saw the agreement of a list of parameters to be studied for exchange from the WLAN to the eNB [1]. In another contribution we address possible scenarios and issues addressed by some of these parameters and possibly others [2]. It is necessary, however, to look at some more general issues when considering information exchange, namely:
1. Whether the parameters to be exchanged can be uniquely defined and interpreted;

2. Defining an appropriate architecture and interface for information exchange.

We would like to reflect on the two issues above.
2 Discussion
2.1 Uniquely Defined and Interpreted Parameters
Table 1 below concisely lists the parameters agreed in [1]. It is indicated whether a parameter is standardized (e.g. by IEEE) and where, according to [1], it may be available (e.g. in the WLAN AP or in the WLAN AC).

	Parameter
	Standardized by IEEE
	Where it is available

	BSS Load
	(
	AP, possibly AC

	UE average data rate
	(
	Unclear

	WLAN identifiers (e.g. SSID, BSSID, HESSID)
	(
	AP, possibly AC

	BSS Average Access Delay / BSS AC Access Delay
	(
	AP, possibly AC

	WAN Metrics
	(
	AP, possibly AC


Table 1 Parameters defined in [1] and their characteristics.
From this very rough analysis, it seems that the only parameter that may have an issue to be considered in our study is the UE average data rate. In fact, it was already mentioned that this quantity is, in fact, implementation-specific [1].
Observation 1: The UE average data rate is not standardized by IEEE, and also its availability in a WLAN node is therefore subject to implementation.
The UE average data rate may be affected by factors which are completely outside the control of the WLAN and the eNB. For example, just a few examples of causes for a low data rate for a UE might be:
· QoS needed for its services requires a low bit rate;

· Congestion in the other endpoint(s) of the packet connection, independently from the situation at the RAN or at the WLAN;

· Bad radio conditions (i.e. interference or poor coverage).

A similar discussion took place in the past concerning throughput-based QoS monitoring from LTE to 3G, and the situation here seems to be strikingly similar. As can be seen from the examples above, throughput (especially when reported by another base station) is a very volatile decision basis for evaluation of a mobility target, so it definitely cannot be taken by itself. One of the risks would be to make a wrong handover decision based on throughput, thereby sending the UE to a cell that is not the best from a radio point of view. This would also cause other issues like cross-cell interactions and ping-pongs, and ultimately higher resource consumption.

We need also to consider that different implementations may handle throughput differently (i.e. over/under-provisioning). This is even more critical in case of WLAN-3GPP joint operation and non-GBR bearers.

Observation 2: Different implementations may give different meaning to the UE average data rate. 
Therefore, it may not be possible for an eNB to know whether a UE data rate indication from WLAN is a truthful representation of the QoS the UE will receive. We believe RAN3 should further analyze this issue and study possible ways to eliminate or minimize it.

Proposal 1: RAN3 should further analyze the UE average data rate and the possible risks coming from the fact that it is implementation-dependent, and study possible solutions.

2.2 Appropriate Architecture and Interface
In order to enable proper exchange of information between the RAN and the WLAN, a suitable architecture and interface should be assumed. We will refer to this possible interface as XW. At least for the scope of this SI, RAN3 should therefore start to define some basic assumptions, like:
1. Logical endpoints for the logical interface XW;

2. Whether XW should be CP-only;

3. A suitable protocol stack, including a possible application protocol.
2.2.1 Logical Endpoints for XW
As we have seen in Sec. 2.1, it is unclear at this point whether XW should go from the eNB to the WLAN AP or to the WLAN AC, at least looking at the list of parameters. One solution might be to consider the non-3GPP endpoint of XW as a “reference point”, i.e. not terminated in a logical node.
Proposal 2: RAN3 should discuss whether to consider the non-3GPP endpoint of XW as a “reference point”.
2.2.2 CP-Only Interface

Currently, the only possible functionality that has been discussed between RAN and WLAN is capacity information exchange to assist mobility and traffic coordination. This seems to justify a CP-only interface. However, from past experience with X2, it might be good to envisage the possibility to support non-CP functionality like e.g. packet forwarding. It could be wise, therefore, not to prevent such future functionality.

Proposal 3: Information exchange for future functionality not strictly related to CP should not be prevented.
2.2.3 A Suitable Protocol Stack

Following the points discussed in the sections above, a feasible first approach could be to assume a similar protocol stack for XW as the one currently defined for X2, i.e. based on SCTP over IP. A suitable application protocol should be assumed (XWAP seems like an appropriate name).
Proposal 4: It seems sensible to assume a similar protocol stack for XW as for X2, with a suitable application protocol (XWAP).
3 Conclusions and Proposals
We have analyzed some possible issues arising from the exchange on implementation-dependent information between the RAN and the WLAN, and we have also proposed some assumptions for a possible interface between the RAN and the WLAN. Our proposals are summarized below.
Proposal 1: RAN3 should further analyze the UE average data rate and the possible risks coming from the fact that it is implementation-dependent, and study possible solutions.

Proposal 2: RAN3 should discuss whether to consider the non-3GPP endpoint of XW as a “reference point”.
Proposal 3: Information exchange for future functionality not strictly related to CP should not be prevented.

Proposal 4: It seems sensible to assume a similar protocol stack for XW as for X2, with a suitable application protocol (XWAP).
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