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Introduction
[bookmark: OLE_LINK83][bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]According to the RAN2 #89bis meeting report, it is FFS whether we need to distinguish UP and CP WT. RAN2 did not discuss the aspect in much detail during the RAN2 #90 meeting. However, the concept of “group of APs” was agreed for LWA mobility where mobility across such groups of APs is controlled by the eNB and UE based WLAN mobility mechanisms apply when the UE moves within such a group. In this paper, we discuss the issue of CP/UP termination taking into consideration the concept of “group of APs” for LTE/WLAN aggregation (LWA).
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For purposes of discussion, we refer the logical entity where the CP terminates as the Access Controller (AC) and the logical entity where the UP terminates as the Wireless Access Gateway (WAG). Since a WT (WLAN Termination) may comprise one or more APs, as depicted in Figure 1, there are two possible scenarios regarding CP/UP termination when the eNB and WT are not collocated:
· Scenario 1: WT is non-collocated with eNB and both CP & UP terminates at WT where the AC serves as the CP WT and the WAG  serves as the UP WT. (It is noted that AC and WAG may be physically located at different entities inside the WT under this scenario).
· Scenario 2: WT is non-collocated with eNB and CP terminates at WT (e.g. AC), UP terminates at the individual APs.
NOTE: The CP may also terminate at an AP if the “group of APs” consists of a single AP. In the scenario where the “group of APs” contains two or more APs, it seems reasonable to restrict attention to the case where the CP terminates at the WT.
[image: ]Figure 1: Scenarios for LWA CP/UP termination under non-co-located deployment
For scenario 1, eNB can exchange CP-related information with WT (e.g., acquire the AP ID list belonging to the WT and WLAN metrics). When measurement reports are received, the eNB can initiate WT addition/release/change procedures based on Rel-12 DuCo mechanisms (e.g. SeNB addition/release/change) with the WT via CP interface. Meanwhile, the eNB can perform data forwarding to the WT via GTP-U protocol. Depending on WLAN mobility mechanism and UE association, the WT may consequently forward the data to the intended destination i.e. the associated AP accordingly. The forwarding mechanism between WT and AP is up to implementation and out of 3GPP scope. Although this scenario aligns well with the agreed UP architecture and the WT is responsible for flow control between eNB and the APs under the WT’s control, buffer management at WT will become somewhat complex and the definition of desired buffer size for the concerned E-RAB needs some clarification (the desired buffer size at the destination AP vs. at the WT). In our opinion, flow control should be per AP, so the flow control mechanism needs to be flexible enough to indicate buffer size for each AP involved. The WT should feedback the desired buffer size of each destination AP under its control in order to let the eNB know exactly the PDU status and consequently perform flow control for each E-RAB individually. We think RAN2 needs to send an LS to RAN3 to trigger discussion on this aspect.
Proposal 1: When there is a common CP/UP termination at WT, RAN2 is requested to recommend to RAN3 to discuss whether flow control for concerned E-RABs is from WT perspective or AP perspective.
For scenario 2, it is necessary for the eNB to know which AP the UE is associated with so that the eNB is able to forward data to the appropriate AP through GTP-U protocol. Note that flow control runs individually at every AP and there is no ambiguity on the buffer size reporting. However, we think this kind of scenario requires new mechanisms to exchange the UE association status between WT and eNB (e.g. WT may be required to be aware of LTE UE ID, or UE needs to send the association result to the eNB when associated AP changes). Also from a RAN3 perspective, new mechanisms are required to enable change of the UP termination without changing CP termination. 
Observation 1: Separate CP/UP termination (CP at WT, UP at AP respectively) requires RAN3 effort to design a new mechanism to change UP termination without changing CP termination. It is also FFS how to inform the UE WLAN association status to the eNB.
For collocated deployments, we think there would be an ideal interface between eNB and WT. eNB can acquire the CP/UP information based on implementation specific mechanism. Thus, there is no need to distinguish CP/UP termination under this scenario.
Observation 2: There is no need to distinguish CP/UP termination for LWA collocated deployment.
Table 1 summarizes the comparisons toward scenarios:
Table 1: Comparison of different deployment scenarios
	
	Scenario 1
	Scenario 2
	Collocated

	NW aspects
	Simple deployment and both CP/UP management is transparent to CN
	Separate CP/UP termination enables flexible deployment and CP/UP management is transparent to CN
	Simple deployment and CP/UP management is transparent to CN

	eNB aspects
	Path switching amongst WT is transparent to eNB
	Need to handle path switching after UE association
	Up to implementation

	WT aspects
	WT needs to deal with data forwarding to intended APs. The exchange of buffer information between WT and AP is required
	The eNB needs to be made aware of the UE’s WLAN association details
	Up to implementation

	LWA mobility management aspects
	eNB does not need to be aware of which individual AP the UE is associated with
	eNB needs to be aware of AP association to forward data accordingly
	eNB is assumed to have full information

	LWA flow control aspect
	Desirable buffer size needs clarification
	None
	eNB is assumed to manage the buffer and forwarding directly



Based on the above discussion and comparison, we slightly prefer scenario 1 due its simplicity and easier mobility management for non-collocated deployments. However, from RA2 perspective, there does not seem to be much difference between scenario 1 and scenario 2. Therefore, we suggest 
Proposal 2: There is no need to distinguish CP/UP termination from RAN2 point of view.
Conclusions
In this contribution, we make the following observations and proposals.
Proposal 1: When there is a common CP/UP termination at WT, RAN2 is requested to recommend to RAN3 to discuss whether flow control for concerned E-RABs is from WT perspective or AP perspective.
Observation 1: Separate CP/UP termination (CP at WT, UP at AP respectively) requires RAN3 effort to design a new mechanism to change UP termination without changing CP termination. It is also FFS how to inform the UE WLAN association status to the eNB.
Observation 2: There is no need to distinguish CP/UP termination for LWA collocated deployment.
Proposal 2: There is no need to distinguish CP/UP termination from RAN2 point of view.
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