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1.
Introduction
In last meeting, several procedures were agreed for stage 2. However, some procedures are still open, which will be investigated in this paper. In addition, some details on the agreed procedure are also described. 
2.
Discussion
2.1 Open issues in WF
In the WF, the following issues are still open for further investigated:
1 WT initiated Modification
2 WT initiated Addition 
3 WT initiated Xw Setup
4 eNB initiated configuration update
2.1.1 WT initiated Modification
In last meeting, it said that scenarios should be clarified further in order to have this procedure. For example, the load situation of WLAN is not good, in which it should allow the WT to trigger the modification for added bearers, i.e., to request to release some of them. In addition, it should also be allowed for WT to trigger to the parameters change, for example Mobility set change of SSID serving the UE etc. security parameters. The following procedure is given as an example. 
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1. WT Modification Required

    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE

    b.) E-RAB to be released

         - E-RAB ID, cause

    c.)  cause to modify

    d.) WT Change indication

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

2. WT Modification Request 

 

3. WT Modification Request Acknowledge

5. WT Modification Confirm

     a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE

     b.) Parameters need to be delivered to WLAN

    For security key, or WT change indication


Fig.1 WT triggered Modification Procedure. 
Based on the analysis, the following proposal is suggested

Proposal 1): The WT triggered modification procedure should be allowed and Fig. 1 can be an example for defining the procedure.
2.1.2 WT initiated Addition
In last meeting, some company claims that the WT initiated Addition should also be allowed. However, this is against to the principle that eNB is the master control the offloading. In addition, eNB has good information about the resource status of WT based on the newly defined Resource Status Initiation/ Reporting procedures, which make the decision possible on the eNB side. Therefore, there is no clear reason to allow the WT to trigger the addition procedure. 
Based on the analysis, the following proposal is suggested

Proposal 2): The WT triggered Addition procedure should not be allowed.
2.1.3 WT initiated Xw Setup
In last meeting, WT initiated Xw Setup is also an open issue. Basically, WLAN/LTE interworking/integration is operator controlled use case. Thus, eNB is the master to decide which WT should be connected. So only the  eNB initiated Xw Setup seems to be enough. In addition, if WT initiated Xw Setup is allowed, the malicious WLAN may try to connect to the eNB, which is not good. 

Based on the analysis, the following proposal is suggested

Proposal 3): The WT triggered Xw Setup procedure should not be allowed.
2.1.4 eNB initiated Configuration Update
Another open issue of last meeting is about eNB initiated Configuration Update procedure. If we check the information elements of eNB initiated Configuration Update, Served Cells to Add/ Modify/Delete IEs, GU Group Id To Add List/ GU Group Id To Delete List and Coverage Modification List are the main information to tell the neighbour eNB originally. From LTE point of view, they are peer to peer node and it is necessary to tell the neighbours about TDD/FDD configuration updates etc. However, for WLAN it is not necessary from that point of view. On the other hand, eNB decides the offloading to or from WLAN. The configuration update of eNB seems to be not necessary to tell the WLAN.
Based on the analysis, the following proposal is suggested

Proposal 4): The eNB initiated Configuration Update should not be allowed.
2.2 Details on the agreed procedures

The following section gives more stage 3 details about the agreed procedures: 
1 eNB initiated WT addition / modification /release
2 WT initiated release
2.2.1 eNB initiated WT Addition
In last meeting, it was agreed to define eNB initiated WT addition/modification/release. The following procedures are examples to be considered:  
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1. WT Addition Request 

    a.) eNB Xw AP ID to identify the UE

    b.) E-RAB ID, E-RAB QoS, eNB GTP Tunnel endpoint (for UL PDU delivery) 

    c.) Data forwarding indication

    d.) security key

    e.) selected WLAN identifier (e.g. SSID, BSSID, HESSID)

2. WT Addition Request Acknowledge

     a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE

     b.) Admitted E-RAB IDs, WLAN GTP Tunnel endpoint (for DL PDU delivery) 

     c.)  not Admitted E-RAB IDs 

     d.) Data forwarding TEIDs

   

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

5. WT Reconfiguration Complete

0. Measurement results of WLAN


Fig.2 eNB initiated Addition Procedure. 
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1. WT Modification Request 

    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE

    b.) E-RAB to be added / E-RAB to be modified / E-RAB to be released

         - E-RAB ID, E-RAB QoS, eNB GTP Tunnel endpoint (for UL PDU delivery) 

    c.) Data forwarding indication

         - DL/UL Forwarding GTP Tunnel Endpoint

    d.) security key

    e.) selected WLAN identifier (e.g. SSID, BSSID, HESSID)

    f.)  cause to modify

    g.) WLAN Change indication

2. WT Modification Request Acknowledge

     a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE

     b.) Admitted E-RAB IDs to be added/ modified / released

          - WLAN GTP Tunnel endpoint (for DL PDU delivery) 

     c.)  not Admitted E-RAB ID

     d.) Data forwarding TEIDs

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

5. WT Reconfiguration Complete


Fig.3 eNB initiated Modification Procedure.
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1. WT Release Request

    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE

    b.) E-RAB to be released

         - E-RAB ID, 

         - DL/UL Forwarding GTP Tunnel Endpoint

    c.)  cause to release

2. RRCConnectionReconfiguration

3. RRCConnectionReconfigurationComplete


Fig.4 eNB initiated Release Procedure.

2.2.2 WT initiated release
In last meeting, it was agreed to define WT initiated release procedure. The following procedure is an example to be considered:
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2. WT Release Confirm

    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE

    b.) E-RAB to be released

         - E-RAB ID

         - DL/UL Forwarding GTP Tunnel Endpoint

2. RRCConnectionReconfiguration

3. RRCConnectionReconfigurationComplete

1. WT Release Required

    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE

    b.) cause to release


Fig.5 WT initiated Release Procedure.
Based on the analysis, the following proposal is suggested
Proposal 5): It is proposed to refer to the proposed procedure details for eNB initiated WT addition / modification /release procedures and also WT initiated Release procedure.
3. Conclusions
This paper investigated the open issues for LTE-WLAN Radio Level Integration/interworking. The following proposals are suggested to RAN3: 
Proposal 1): The WT triggered modification procedure should be allowed and Fig. 1 can be an example for defining the procedure.
Proposal 2): The WT triggered Addition procedure should not be allowed.
Proposal 3): The WT triggered Xw Setup procedure should not be allowed.
Proposal 4): The eNB initiated Configuration Update should not be allowed.
Proposal 5): It is proposed to refer to the proposed procedure details for eNB initiated WT addition / modification /release procedures and also WT initiated Release procedure.
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1. WT Addition Request 
    a.) eNB Xw AP ID to identify the UE
    b.) E-RAB ID, E-RAB QoS, eNB GTP Tunnel endpoint (for UL PDU delivery) 
    c.) Data forwarding indication
    d.) security key
    e.) selected WLAN identifier (e.g. SSID, BSSID, HESSID)
2. WT Addition Request Acknowledge
     a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE
     b.) Admitted E-RAB IDs, WLAN GTP Tunnel endpoint (for DL PDU delivery) 
     c.)  not Admitted E-RAB IDs 
     d.) Data forwarding TEIDs
3. RRCConnectionReconfiguration
4. RRCConnectionReconfigurationComplete
5. WT Reconfiguration Complete
0. Measurement results of WLAN
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1. WT Release Request
    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE
    b.) E-RAB to be released
         - E-RAB ID, 
         - DL/UL Forwarding GTP Tunnel Endpoint
    c.)  cause to release
2. RRCConnectionReconfiguration
3. RRCConnectionReconfigurationComplete
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2. WT Release Confirm
    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE
    b.) E-RAB to be released
         - E-RAB ID
         - DL/UL Forwarding GTP Tunnel Endpoint
2. RRCConnectionReconfiguration
3. RRCConnectionReconfigurationComplete
1. WT Release Required
    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE
    b.) cause to release
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1. WT Modification Request 
    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE
    b.) E-RAB to be added / E-RAB to be modified / E-RAB to be released
         - E-RAB ID, E-RAB QoS, eNB GTP Tunnel endpoint (for UL PDU delivery) 
    c.) Data forwarding indication
         - DL/UL Forwarding GTP Tunnel Endpoint
    d.) security key
    e.) selected WLAN identifier (e.g. SSID, BSSID, HESSID)
    f.)  cause to modify
    g.) WLAN Change indication
2. WT Modification Request Acknowledge
     a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE
     b.) Admitted E-RAB IDs to be added/ modified / released
          - WLAN GTP Tunnel endpoint (for DL PDU delivery) 
     c.)  not Admitted E-RAB ID
     d.) Data forwarding TEIDs
3. RRCConnectionReconfiguration
4. RRCConnectionReconfigurationComplete
5. WT Reconfiguration Complete
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1. WT Modification Required
    a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE
    b.) E-RAB to be released
         - E-RAB ID, cause
    c.)  cause to modify
    d.) WT Change indication
3. RRCConnectionReconfiguration
4. RRCConnectionReconfigurationComplete

2. WT Modification Request
3. WT Modification Request Acknowledge
5. WT Modification Confirm
     a.) eNB Xw AP ID, WLAN Xw AP ID to identify the UE
     b.) Parameters need to be delivered to WLAN
For security key, or WT change indication



