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Discussion
1 Introduction 
It was highlighted in RAN3 #93bis that before deciding whether an inter eNB HO involves the same WT, a source eNB needs to have prior information [1]. A source eNB can gather this information either through configuration or through new X2/Xw signalling. WLANs are widely deployed partly because of the use of unlicensed spectrum. Given the sheer scale of WLAN deployment where WLAN AP are deployed fairly quickly with less effort when compared to LTE cell deployment,  for LWA to readily possible, mobile network operators should not be burdened with gigantic configuration effort. 
The objective of this paper is to highlight the benefits of signalling-based solution especially from the perspective of network operators and to explore whether X2-based or Xw-based solution is readily feasible..
2 Discussion
Fast adoption of LWA is possible when the deployment is made easy. On the other hand, strenuous and expensive gigantic configuration effort will not only delay the adoption of LWA but also force a mobile network operator to look for alternative solutions (e.g., LWIP) for the purpose of integrating WLAN for offloading reasons while enhancing user experience at no extra cost. Rel-13 LWA never supported seamless HO with/without WT change – hence, how to enable seamless HO was out of scope. As a result, Rel-13 LWA is inefficient and cause explicit service interruptions to a user. This is because a Source eNB has to first release a WT and a target can later add the same OR different WT. However, one of the main goals of eLWA is to enable mobility enhancement for ensuring seamless HO. 

Observation 1: Gigantic configuration effort can not only delay LWA adoption but also force a mobile network operator to look for alternatives to incorporate WLAN technology for offloading.

An optimized HO procedure involving no WT change can be beneficial because it can minimise packet loss during the mobility and lead to signalling reduction. UE operation can be efficient as it does not need to take extra measurements that may otherwise be required for a fresh WT addition of the same WLAN Access Point. Moreover timely offloading to WLAN through LWA enables a network operator to manage its scarce and expensive radio resources efficiently. At the time of HO which is triggered mainly based on signal quality measurement, if a source eNB has extra pieces of information such as residual capacity, load information of each target candidate, HO rejection by a target candidate due to lack of resources can be avoided. In other words, the extra SON information will in turn help a source eNB minimise resource wastage due to unsuccessful HO attempts while providing better QoE to a UE.
Observation 2: Seamless inter-eNB HO involving the same WT can minimise packet loss during the mobility and lead to signalling reduction and thereby enhancing user experience.
It is therefore important for a source eNB to acquire prior knowledge in terms of whether a HO in question can involve the same WT. the question is how a source can gather such information. 
2.1 How a Source eNB learns
There exist at least 2 main ways that can be used to enable a source eNB to acquire this information.

i) Through OAM configuration
ii) Signalling Solution 
a. X2-based: Neighbour Information IE is enhanced to include information about WT ID with which an eNB maintains connections. 
b. Xw-based:  this is to include eNB-Ids with which a WT maintains Xw connection in Xw Setup response and WT Configuration Update messages.
	
	OAM Configuration
	X2-based
	Xw-based

	Dynamic deployment of WLAN AP
	Not quick
	much quick 
	Much quicker 

	Specification impact
	No
	Yes
	Yes

	CAPEX/OPEX due to configuration
	expensive
	moderate
	moderate

	Resilient to failure
	poor
	robust
	Robust

	Fast adoption
	poor
	fast
	Fast


Each method has its own pros and cons. For instance, if a cellular network contains only one WT, a configuration-based mechanism is useful. However, each WT can support a maximum of 4096 WLAN Access Points (AP) and in a network there will be millions of APs. This means a mobile network will include 1000s of WT per region. 
Observation 3: each WT can support a maximum of 4096 AP and a network can contain millions of AP because of their limited coverage footprint – this means a cellular network will have more than 1000s of WT.

As seen, a signalling-based solution has the benefits of being more resilient and allows fast and dynamic deployment with less configuration effort.
For a source eNB to include LWA information in the HO Request, it is important for it to know whether a target connects to the same WT too. 

Observation 4: For a source eNB to include LWA information in the HO Request, it is important for it to know whether a target connects to the same WT too.

In order to properly execute inter-eNB HO with less signalling and user service interruption, it is important for a source to know whether a UE HO involves the same WT or not. In the case of LTE dual connectivity, it is possible for a source eNB to know whether the same SeNB is connected to a given target using neighbour information IE. Similar facility has to be enabled in LWA as well. 
Observation 5: In pure LTE DC, it is possible for a Source MeNB to acquire such information using Neighbour Information IE.
This means it is important to decide whether massive configuration effort is acceptable by any operator. 
Observation 6: Given the sheer amount of AP and WT that can exist in the network, a signalling-based solution has distinct benefits.
Proposal 1: by considering the Observations made, RAN3 is respectfully requested on either an X2-based or Xw-based Signalling Solution and agree the associated CRs.

3 Conclusion and proposals
This paper Analyses the need for eNBs to have full picture of neighbours in terms of WT connectivity for better resource usage and UE QoE. With its basic Analysis, it further makes the following Observation and proposal:
Observation 1: Gigantic configuration effort can not only delay LWA adoption but also force a mobile network operator to look for alternatives to incorporate WLAN technology for offloading.

Observation 2: Seamless inter-eNB HO involving the same WT can minimise packet loss during the mobility and lead to signalling reduction and thereby enhancing user experience.
Observation 3: each WT can support a maximum of 4096 AP and a network can contain millions of AP because of their limited coverage footprint – this means a cellular network will have more than 1000s of WT.

Observation 4: For a source eNB to include LWA information in the HO Request, it is important for it to know whether a target connects to the same WT too.

Observation 5: In pure LTE DC, it is possible for a Source MeNB to acquire such information using Neighbour Information IE.
Observation 6: Given the sheer amount of AP and WT that can exist in the network, a signalling-based solution has distinct benefits.
Proposal 1: by considering the Observations made, RAN3 is respectfully requested on either an X2-based or Xw-based Signalling Solution and agree the associated CRs.
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