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Discussion 
1 Introduction 
In RAN3 #85 [1], the main discussion of the Multi-RAT Joint Coordination was focused mainly on the pieces of information that needs to be exchanged between WLAN and 3GPP RAN for better coordination. As part of this discussion, it was also raised how realistic a particular interworking scenario would be. The objective of this contribution is to justify that the use of dual mode base stations are coming of age and hence are realistic. With this background, this contribution further explores in terms of the parameters that need to be exchanged for better coordination in the scenario identified. 

2 Discussion

2.1 Why Dual-mode Base Stations:

In order to save space, CAPEX/OPEX and enhance user convenience, dual-mode base stations are being deployed. These dual-mode base stations meant for residential market in general comprise a 3GPP Small-cell and a WLAN AP – hence, employing different Radio Access Technologies (RAT). With the introduction of HNBs/HeNBs (Femto), dual mode base-stations having Femto and WLAN Access Points especially in the residential context appear to be more realistic in wide spread use. 

2.2 Why Extra Care in Dual-mode Deployments:

In this particular deployment scenario, especially in the residential settings, both a femto and WLAN AP have to share the same ADSL backhaul. This can be true in enterprise deployments as well. In addition, having a single box solution can create interference related co-existence challenges at the radio level between these different RATs. A Dual Mode base station consisting of LTE and Wi-Fi radios built in the same box can interfere with each other while operating simultaneously. This situation would get aggravated when different RATs are allowed to operate in unlicensed (e.g., ISM) spectrum and shall cause severe interferences. This situation can be eased with exchange of some new pieces of information and extra coordination as described in the next section. 
This extra coordination can be beneficial to realise Interference management, radio carrier selection, power control, energy saving and load balancing as will be described in the following pages. 
2.3 What Extra Information:
The bands that are susceptible for considerable interference are shown below. As seen, LTE bands of 2.3-2.4 GHz and 2.5-2.6 GHz can cause and suffer from interference. Under such circumstances, information exchange regarding frequency band use can be beneficial. 
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Fig. 1: Adjacent LTE and ISM bands

Observation 1: Information exchange in terms of frequency bands use between neighbouring WLAN AP and RAN can minimise interference.
LTE cells are normally subject to maximum transmission power operation being imposed by the HeMS OR OAM. This maximum power operation can further be adjusted based on additional information, for instance, in terms of channels and the transmission power being used by WLAN AP
Observation 2: Information exchange in terms of transmission power being used by one RAT can help other RAT regulate its power.
With this extra information exchange being in place, notifying an energy saving operation of one RAT to the other RAT can lift restrictions being imposed on the other RAT in terms of the frequency band use and power control.
Observation 3: Information exchange regarding energy-saving operation by one RAT to the other can lift restrictions in terms of frequency-band usage and power control.
Proposal 1: RAN3 is kindly requested to consider this single box deployment scenario and agree on the need for additional information exchange in terms of frequency-band usage, maximum transmission power and enersy saving operation.
3 Conclusion and proposals

After justifying a realistic RAN-WLAN interworking scenario, this contribution highlights the need for the exchange of some extra pieces of information for the purpose of better coordination. Based on this, this paper makes the following Observations and a proposal:

Observation 1: Information exchange in terms of frequency bands use between neighbouring WLAN AP and RAN can minimise interference

Observation 2: Information exchange in terms of transmission power being used by one RAT can help other RAT regulate its power.
Observation 3: Information exchange regarding energy-saving operation by one RAT to the other can lift restrictions in terms of frequency-band usage and power control.
Proposal 1: RAN3 is kindly requested to consider this single box deployment scenario and agree on the need for additional information exchange in terms of frequency-band usage, maximum transmission power and enersy saving operation.
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5.1.2
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. 
	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 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 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.

	frequency bands use
	Provides information about the uplink/downlink frequency bands in use
	Information exchange in terms of frequency bands use between neighbouring WLAN AP and RAN can minimise interference
	AP may have this Information 

	transmission power
	Provides information about the uplink/downlink transmission power
	Information exchange in terms of transmission power being used by one RAT can help other RAT regulate its power
	AP may have this Information 

	energy-saving operation
	Provides information about the uplink/downlink energy-saving operation
	Information exchange regarding energy-saving operation by one RAT to the other can lift restrictions in terms of frequency-band usage and power control
	AP may have this Information 
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