3GPP TSG-RAN WG3 Meeting #89
R3-151460
Beijing, China, August 24-28, 2015

Agenda item:
15.1
Source: 

Qualcomm Incorporated
Title: 
Procedures and Signaling Flows between eNB and WT
Document for:
Discussion and Decision
1. Introduction

The WI for LTE/WLAN Radio Level Integration and Interworking Enhancement has been approved in RAN#67 [1] and revised in RAN#68 [2]. In this WI, RAN3 is responsible for specifying the interface between eNB and WLAN. In particular, the objectives for RAN3 are:

1. Specify the required control plane and user plane signalling and interface between eNB and WLAN termination point for non-co-located deployment of LTE-WLAN Aggregation based on Release-12 Dual Connectivity solutions 2C and 3C.

2. Specify procedures and signalling for the exchange of parameters (e.g., parameters  that were considered beneficial in TR 37.870 and that may be found beneficial for Aggregation and Interworking Enhancement

The interface between eNB and WLAN was also studied in the RAN3 SI “Multi-RAT Joint Coordination” [3] whose outcomes were captured in the TR 37.870. Therefore, the objectives above also refer to the parameters and signaling captured by this SI.
In this contribution, we discuss the procedures and signaling on this interface.
2. Discussion
RAN2 already made several agreements on this interface [4]:

· The interface is between an eNB and WLAN Termination (WT). It is called Xw. An eNB can connect to multiple WTs via Xw.
· WT is a logical node and 3GPP does not specify where it is implemented
· The Xw control plane interface (Xw-C) is defined between eNB and WT. The application layer signalling protocol is referred to as Xw-AP (Xw Application Protocol). 

· The Xw-AP protocol supports the transfer of WLAN metrics (e.g. bss load) from WT to eNB

One of the main objectives of the WI is to re-use the Dual Connectivity framework as much as possible in specifying LTE/WLAN Aggregation (LWA). This principle applies to both over-the-air and Xw signaling and procedures. In this context, we suggest to define Xw procedures similar to the DC X2 equivalents. The main procedures needed for LWA, some of which similar to DC, are:
1. WLAN Addition: Used to establish LWA or interworking with an AP 

2. WLAN Release: Used to release LWA or interworking at an AP

3. WLAN Change: Used to change from a source AP to a target AP for LWA or interworking

4. Bearer Modification: Used to modify the LWA E-RAB bearers 

5. WLAN Status: Used to provide status for an AP and/or UE.
6. Resource Status Initiation: Used by the eNB to request measurement and statistics for an AP and/or UE.

7. Resource Status Reporting: Used by the WT to provide measurement and statistics for an AP and/or UE based on the Resource Status Initiation outcome.
Here, for brevity, we only include the call flows for successful operation but mention the failure and reject cases when feasible.
WLAN Addition
This procedure is initiated by the eNB and is used to establish LWA or Interworking at an AP. The AP selection is done prior by the eNB or UE depending on the mobility scheme enabled by the eNB discussion on this is still ongoing in RAN2). Figure 1 shows the call flow for this procedure.
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1. The network (eNB) provides information about the WLAN networks supporting aggregation and/or interworking using the WLAN identifiers.
2. The UE updates RRC Configuration to include WLAN identifiers
3. UE or eNB selects an AP. If the eNB selects the AP, the identity of the AP is signaled to the UE

4. UE associates with the selected AP

5. UE notifies the eNB of association with this AP if configured the eNB for this report. If not configured, the eNB is expected to receive this indication from WLAN via WLAN Status.
6. eNB enables Aggregation with this AP

7. eNB updates RRC Configuration to enable Aggregation for selected bearer(s)

8. UE reconfigures and responds to the eNB

WLAN Release

This procedure is initiated by the eNB and used to initiate the release of LWA or interworking. The recipient WT cannot reject this request. Figure 2 shows the call flow for this procedure.
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1. The eNB decides to release AP based on internal decisions or UE feedback. 
2. The eNB sends WLAN RELEASE REQUEST to WT. The request cannot be rejected.
3. eNB updates RRC Configuration to disable Aggregation for selected bearer(s) with this AP 
4. UE reconfigures and responds to the eNB

It is not necessary to send a final confirmation from eNB to WT since WT should release the UE context for WLAN upon receiving the Release Request.
WLAN Change

This procedure is initiated by the eNB and used to change the AP used for LWA or Interworking. Here, both the source and target AP are controlled by the same WT. If they are controlled by different WTs, then eNB uses WLAN Release with WT of source AP and WLAN Addition with WT of target AP.

[image: image3.emf]eNB

UE

1. AP Change Decision

2. WLAN CHANGE  REQUEST

3.  RRC_Connection_Reconfiguration

<Update_Bearer_Configuration>

4. RRC_Connection_Reconfiguration_Complete

<Update_Bearer_Configuration>

WT

3. WLAN CHANGE  REQUEST ACK


1. The eNB decides to change AP based on internal decisions or UE feedback. 
2. The eNB sends WLAN CHANGE REQUEST to WT.
3. The WT can accept or reject the request
4. eNB updates RRC Configuration to reflect the AP changes 

5. UE reconfigures and responds to the eNB

Bearer Modification

This procedure is initiated by the eNB to change the bearers in LWA. The eNB can add or remove bearers and can also update their QoS parameters. If GTP-U is adopted for Xw-U, TEIDs are also signaled in this message.
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1. The eNB decides to change (add/remove/modify) bearers for LWA. 
2. The eNB sends BEARER MODIFICATION REQUEST to WT.
3. The WT can reject the request for the addition of new bearers but cannot reject removals
4. eNB updates RRC Configuration to reflect the bearer changes 

5. UE reconfigures and responds to the eNB

WLAN Status

This procedure is initiated by the WT to provide changes of the status of a UE. These include association with a (new) AP and release of an AP. 
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1. The WT send WLAN STATUS to inform a change in UE’s status with an AP. 
2. eNB updates RRC Configuration to reflect the change 

3. UE reconfigures and responds to the eNB

Resource Status Initiation 
This procedure is used by an eNB to request the reporting of measurements and metrics for an AP or UE. These metric can include what was captured in TR 37.870. The WT can reject or partially accept the request.
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1. The eNB sends RESOURCE STATUS REQUEST to request measurements for an AP or UE.
2. WT can accept, reject, or partially accepts the requested measurements. 

Resource Status Reporting

This procedure is used by a WT to report measurements and metrics for an AP or UE according to the accepted RESOURCE STATUS REQUEST.
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1. The WT sends measurements for an AP or UE.
3. Conclusions 
In this contribution, we discussed the procedures and signaling on the Xw interface to support LWA and WLAN Interworking.
Proposal: Agree to the captured procedures and call flows for XwAP.
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