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1
Introduction

In RAN plenary #67, a new WI was approved on LTE-WLAN Radio Level Integration and Interworking Enhancement, and revised in RAN #68. The main objectives of this WI are [1]:
For RAN2, the objectives of the work item are:
…
4. Specify solutions for addition, removal, and change of WLAN links while being connected to the same eNB
…
For RAN3, the objectives of the work item 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).

Also from the new liaison from RAN2 [2]:
During RAN2#89bis and RAN2#90 meetings, RAN2 have agreed, as part of the work on the LTE-WLAN radio level integration and interworking enhancement, to define a control plane and a user plane interface between the eNB and the WT for the non-collocated LTE/WLAN aggregation scenario.
And from the attached stage-2 running CR for TS 36.300 [3] in which the detailed RAN2 agreements are available:
The overall architecture for the non-collocated scenario is illustrated in Figure xx below.
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Figure xx: Overall architecture for LTE/WLAN aggregation non-collocated deployment
This contribution will have an initial discussion on the functionalities and procedures of the new introduced Xw interface for non-co-located deployment, mainly for the LTE-WLAN Aggregation scenario.
2
Discussions
For non-co-located case, LTE eNB and WLAN WT are connected via an external interface, i.e. the Xw. This scenario is similar to LTE dual connectivity. In the stage2 specification [4], where some basic procedures are defined for DC (including the SeNB Addition, SeNB Modification, SeNB Release, and Change of SeNB), so we think they are also needed for LTE/WLAN aggregation. Here we call them the WT Addition, WT Modification, WT Release, and WT Change procedures.
Proposal 1: RAN3 is kindly asked to agree to immigrant the basic procedures defined for DC (including the SeNB Addition, SeNB Modification, SeNB Release, and Change of SeNB) to be applied for LTE/WLAN aggregation, which could be called the WT Addition, WT Modification, WT Release, and WT Change procedures.
2.1
Support on WT Addition
The WT Addition procedure is initiated by the eNB and is used to establish a UE context at the WT in order to provide radio resources from the WT to the UE.
However, currently there are 3 solutions on the table for the WLAN selection for LTE/WLAN aggregation non-collocated deployment, which are UE Controlled, Network Controlled, and Network Directed methods. The call flows based on these 3 solutions are illustrated in the following figures.








Figure 2.1-1 Call Flow for UE Controlled WLAN Selection

Figure 2.1-2 Call Flow for Network Controlled WLAN Selection






Figure 2.1-3 Call Flow for Network Directed WLAN Selection
From the above figures, we can see that in case of UE Controlled WLAN Selection the final decision is made in UE, while in case of Network Controlled or Network Directed WLAN Selection the final decision is made in eNB. But in any of the cases, the impact on the Xw interface is almost the same. The only difference among them is the time sequence appeared in the whole call flow. The following figure illustrates the WT Addition flow considering all the above 3 cases.














Figure 2.1-4: WT Addition procedure considering all the above 3 cases
In case of the eNB making the final decision of WLAN Selection:

0. 
The eNB makes the final decision of WLAN Selection.

1.
The eNB decides to request the WT to allocate radio resources for a specific E-RAB, indicating E-RAB characteristics. The WT may reject the request.
2.
If the WT is able to admit the resource request, it allocates respective radio resources and responds an acknowledgement to the request. 
3.
The eNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration.

4.
The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message.
5.
The UE performs the Association procedure with the WLAN.

6.
The UE sends the RRCWLANAssociationComplete message to the eNB.
7.
The eNB may send the WT Reconfiguration Complete message to the WT (e.g. carrying possible UE related information used for data transmission, successfully applied or rejected WT configuration).
In case of the UE making the final decision of WLAN Selection, it is step a, b, c instead of step 0, 5, 6 respectively.
Observation 1: A common procedure could be applied for the WT Addition flow for LTE/WLAN aggregation considering the raised 3 cases for WLAN selection, especially regarding the impact on Xw interface.
2.2
Support on WT Modification
The WT Modification procedure may be initiated either by the eNB or by the WT and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the WT or to modify other properties of the UE context within the same WT.

The WT modification procedure does not necessarily need to involve signalling towards the UE.
eNB initiated WT Modification:







Figure 2.2-1: WT Modification procedure - eNB initiated
1. The eNB sends the WT Modification Request message, which may contain bearer context related or other UE context related information.
2. The WT responds with the WT Modification Request Acknowledge message, which may contain radio configuration information.
3. The eNB may send the RRCConnectionReconfiguration message to the UE including the new radio resource configuration.

4. The UE may apply the new configuration and reply with RRCConnectionReconfigurationComplete message, if step 3 is applied.
5. The eNB may send the WT Reconfiguration Complete message to the WT (e.g. carrying successfully applied or rejected WT configuration), if step 4 is applied.
WT initiated SeNB Modification:
Figure 2.2-2: WT Modification procedure - WT initiated
1. The WT sends the WT Modification Required message, which may contain bearer context related, other UE context related information and new radio resource configuration.
2. The eNB may send the WT Modification Request message.
3. The WT may respond with the WT Modification Request Acknowledge message, if step 2 is applied.
4. The eNB may send the RRCConnectionReconfiguration message to the UE including the new radio resource configuration.

5. The UE may apply the new configuration and reply with RRCConnectionReconfigurationComplete message, if step 4 is applied.
6. The eNB sends the WT Modification Confirm message to the WT.
2.3
Support on WT Release
The WT Release procedure may be initiated either by the eNB or by the WT and is used to initiate the release of the UE context at the WT. The recipient node of this request cannot reject.

It does not necessarily need to involve signalling towards the UE.

eNB initiated WT Release:



Figure 2.3-1: WT Release procedure – eNB initiated
1. The eNB initiates the procedure by sending the WT Release message
2. The eNB may send the RRCConnectionReconfiguration message to the UE including the new radio resource configuration.

3. The UE may apply the new configuration and reply with RRCConnectionReconfigurationComplete message, if step 2 is applied.
WT initiated WT Release:


Figure 2.3-2: WT Release procedure – WT initiated
1. The WT initiates the procedure by sending the WT Release Required message.

2. The eNB may reply with the WT Release Confirm message.
3. The eNB may send the RRCConnectionReconfiguration message to the UE including the new radio resource configuration.

4. The UE may apply the new configuration and reply with RRCConnectionReconfigurationComplete message, if step 3 is applied.
2.4
Support on WT Change
The WT change procedure is initiated by eNB and used to transfer a UE context from a source WT to a target WT and to change the WLAN configuration in UE from one WT to another.
Here, we have an assumption that eNB makes the decision on the change of WT.








Figure 2.4-1: Change of WT procedure
0. 
The eNB makes the decision of WT change.

1.
The eNB decides to request the new WT (Target-WT) to allocate radio resources for a specific E-RAB, indicating E-RAB characteristics. The T-WT may reject the request.
2.
If the T-WT is able to admit the resource request, it allocates respective radio resources and responds an acknowledgement to the request. 
3.
The eNB sends the message to the old WT (Source-WT) to release the allocated radio resources.
4.
The eNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration.

5.
The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message.
6.
The UE performs the Association procedure with the T-WT.

7.
The UE sends the RRCWLANAssociationComplete message to the eNB.
8.
The eNB may send the WT Reconfiguration Complete message to the T-WT (e.g. carrying possible UE related information used for data transmission, successfully applied or rejected WT configuration).
Proposal 2: RAN3 is kindly asked to agree the WT Addition, WT Modification, WT Release, and WT Change procedures discussed in section 2.1, 2.1, 2.3 and 2.4 respectively, and to be captured in stage2 specification.

3
Conclusions
In this contribution, we had an initial discussion on the functionalities and procedures of the new introduced Xw interface for LTE-WLAN Aggregation scenario and would like to have the following proposals and observations:

Proposal 1: RAN3 is kindly asked to agree to immigrant the basic procedures defined for DC (including the SeNB Addition, SeNB Modification, SeNB Release, and Change of SeNB) to be applied for LTE/WLAN aggregation, which could be called the WT Addition, WT Modification, WT Release, and WT Change procedures.
Observation 1: A common procedure could be applied for the WT Addition flow for LTE/WLAN aggregation considering the raised 3 cases for WLAN selection, especially regarding the impact on Xw interface.
Proposal 2: RAN3 is kindly asked to agree the WT Addition, WT Modification, WT Release, and WT Change procedures discussed in section 2.1, 2.1, 2.3 and 2.4 respectively, and to be captured in stage2 specification.
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