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1
Introduction
In RAN#67 meeting, a new WID was approved as “LTE-WLAN Radio Level Integration and Interworking Enhancements” [1]. The objectives of this work item are to define LTE-WLAN aggregation and interworking enhancement solutions addressing the co-located and non-co-located scenarios where aggregation solution is based on the Release-12 Dual Connectivity.
This contribution gives some analysis on C-plane architecture and procedure for WLAN aggregation. 
2
Discussion
2.1
The possible C-plane architecture
In order to support LTE and WLAN aggregation, a new interface Xw needs to be introduced between eNB and WT. According to the WID, the solutions for aggregation should be built based on Rel-12 Dual Connectivity architecture. Therefore, the general architecture for C-plane could be interpreted as Figure 1.
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Figure 1: The C-plane architecture for WLAN aggregation 

With this C-plane architetrue, the eNB decides which bearers need to be transmitted in the WLAN network based on some information, e.g. QoS, WLAN signal quality, the load status of LTE and/or WLAN, etc.The eNB generates the RRC messages and sends towards the UE with WLAN aggregation related configuration. 
Proposal 1:
Adopt the C-plane architectures shown in Figure 1 for LTE-WLAN aggregation.

It is obvious that it is eNB responsibility to perform C-plane functionalities on air interface. And SRBs should be transmitted complete via Uu interface between eNB and UE.
Proposal 2:  eNB is responsible to perform C-plane functionalities on air interface and SRBs should be transmitted complete via Uu interface between eNB and UE.
2.2
 The indormation provided to eNB during WT addition procedure
During the last RAN2 meeting, the following flow chat for WT addition was discussed and taken as baseline. Here we discuss what information should be configured to UE when eatablishing aggregation bearers.
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Figure 2: WT addition procedure
When eNB decide to initiate LWA operation, eNB should send commond e.g. RRCConnectionReconfigueration message to UE, which is shown as step 9 in Figure 2. Based on the agreement in the last RAN2 meeting, a WLAN mobility set should be provided to UE, and it is up to UE to select a suitable AP for association.Therefore, the WLAN mobility set should be included in RRCConnectionReconfigueration.
Observation 1: The WLAN mobility set should be provided to UE when eatablishing aggregation bearers.

From UE point of view, UE should know which bearer will be transmitted in WLAN network because the PDCP behaviour of LWA bearer is different with LTE bearer. Hence, the bearer ID should be provided to UE. Additionally, for the bearer of 3C UP option, re-ordering will be performed in UE PDCP layer; for the bearer of 2C UP option, re-ordering may not be needed in UE PDCP layer thanks to no split data for this type option. Therefore, The bearer type of 3C or 2C which will be transmitted in WLAN needs to be provided to UE. 
Observation 2: The PDCP behaviour of aggregation bearer is different with LTE bearer, and the bearer ID which should be transmitted in WLAN network should be provided to UE.
Observation 3: The PDCP behaviour of the bearer type of 3C or 2C is different and the bearer type should be provided to UE.
In LWA operation, UE mobility across WLAN mobility set should be under the control of eNB, and UE measurement result should be reported to eNB for decision. Therefore, when initiating LWA, accordingly WLAN measurements should be configured to UE. The current message RRCConnectionReconfigueration contents the mobility releated configuration information, so that WLAN measurement configurations can be included in the same reconfiguration message as other aggregation bearer configurations.
Observation 4: UE mobility across WLAN mobility set is under the control of eNB, so that eNB should configure WLAN measurement configurations to UE when establishing aggregation bearers. 
Based on the above discussion, we propose:

Proposal 3: The LWA establishment commond, i.e. RRCConnectionReconfigueration message as step 9 in Figure 2 should include the following information:

· The WLAN mobility set 
· The aggregation bearer ID 
· The bearer type of 3C and 2C

· WLAN measurement configurations 
When having accepted the reconfiguration from eNB, UE will try to associate with one AP in the configured AP set. As discussed in last RAN2 meeting, WT will inform eNB if detecting UE successful association. However, if UE fails to accosiate with any AP in the configured set, WT will not obtain UE association status. In this case, eNB will wait for the response from WT all the time. An easy way to solve this question is to allow UE to report the association status to eNB, and if association succeeds, eNB forward data to WLAN network; otherwise, eNB release the related configuerations. 
Proposal 4: UE is allowed to report the successful and failure association status to eNB.
2.3 WT release and modification procedure
During the last meeting, the WT addition procedure was discussed and capture into TS 36.300. WT release and WT modification procedure are the basic procedure to perform LWA. Here we discuss the two procedures and suggest to capture them into TS 36.300.
WT release procedure

The WT Release procedure may be initiated either by the eNB or by the WT (if there is RRM entity in WT) and is used to initiate the release of the UE context at the WT. Figure 3 shows the WT release procedure.
Note: only eNB initiated WT modification procedure is shown.
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Figure 3: WT release procedure.

1.
The eNB initiates WT release procedure. If data forwarding is requested, the eNB provides data forwarding addresses to the WT. 
2/3.If required, the eNB indicates in the RRCConnectionReconfiguration message towards the UE that the UE shall release the entire aggregation bearer configuration. In case that the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
4.  Data forwarding from the WT to the eNB could take place optionally.
Note: the data forwarding between WT and AP is out of 3GPP and can be left to WLAN implementation.

WT modification procedure

The WT Modification procedure may be initiated either by the eNB or by WT (if there is RRM entity in WT) and be used to modify, establish or release bearer contexts, to transfer bearer contexts to the WT or to modify other properties of the UE context within the same WLAN mobility set.
Note: only eNB initiated WT modification procedure is shown in Figure 4.
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Figure 4: WT modification procedure

1. The eNB sends the WT Modification Request message, which may contain changed bearer type or other UE context related information, data forwarding address information (if applicable)

2.
The WT responds with the WT Modification Request Acknowledge message, which may include DL TNL address information.
3/4.The eNB initiates the RRC connection reconfiguration procedure. The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
5.
Data forwarding between eNB and the WT takes place. 
Proposal 5: It is proposed to capture the release and modification procedures into TS 36.300.

3
Conclusion
In this contribution, we discuss the architectural and procedure of C-plane for WLAN aggregation, and give the following proposals:

Proposal 1:
Adopt the C-plane architectures shown in Figure 1 for LTE-WLAN aggregation.

Proposal 2:  eNB is responsible to perform C-plane functionalities on air interface and SRBs should be transmitted complete via Uu interface between eNB and UE.
Proposal 3: The LWA establishment commond, i.e. RRCConnectionReconfigueration message as step 9 in Figure 2 should include the following information:

· The WLAN mobility set 
· The aggregation bearer ID 
· The bearer type of 3C and 2C

· WLAN measurement configurations 
Proposal 4: UE is allowed to report the successful and failure association status to eNB.
Proposal 5: It is proposed to capture the release and modification procedures into TS 36.300.
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