Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #91
Tdoc R2-153693
Beijing, China, 24–28 August 2015
Agenda Item:
7.6.2.1 
Source:
Ericsson
Title:
Signalling flows for LTE-WLAN aggregation over Xw and RRC
Document for:
Discussion, Decision
1 Introduction

In this paper we provide signalling procedures for LTE-WLAN aggregation, which can be taken as a baseline for a Stage-2 description. The signalling procedures are based on the agreements from the previous meeting and further assumptions and proposals discussed in [4]. Aspects of Xw and intern-node messages are described in more detail in [3].

At the moment, the stage two CR [2] captures the following assumptions (not the full list):
· E-UTRAN supports LTE/WLAN aggregation (LWA) operation whereby a UE in RRC_CONNECTED is configured by the eNB to utilize radio resources of LTE and WLAN.
· The eNB supporting LWA is connected to WLAN via an ideal/internal backhaul in the collocated deployment scenario or a non-ideal backhaul in the non-collocated deployment scenario.

· In the non-collocated scenario, the eNB is connected to a “WLAN Termination” (WT) logical node.
· The Xw user plane interface (Xw-U)  and the Xw control plane interface (Xw-C) are defined between eNB and WT.

· The UE supporting LWA may be configured by the E-UTRAN to perform WLAN measurements.
· The eNB provides the UE with a group of APs (e.g. by SSID, HESSID or BSSID) among which WLAN mobility mechanisms apply while still supporting LWA, i.e., the UE may perform mobility (within a group of APs) transparent to the eNB. UE mobility across such groups of APs is controlled by the eNB e.g. based on measurement reports provided by the UE. 
According to the last assumption, the group of APs provided by eNB forms a WLAN mobility set for the UE and these APs may be identified by WLAN IDs like BSSID or HESSID. 

2 Details of LTE-WLAN aggregation (LWA) procedures
In addition to the already agreed assumption in CR, we make the following assumption for the procedures described here:

· The eNB has learned about WLAN IDs (HESSID, BSSID) by e.g. by initial measurements from the UE or local configuration.
· The Xw interface has been established between eNB and WT.
· We define WlanMobilitySet as the set of WLAN identifiers configured by the eNB for the UE among which UE-based WLAN mobility is allowed.
· We define “LWA bearer” as the split bearer type (3C) for LTE WLAN aggregation. It may also refer to 2C bearer type as the following procedures are same for both 2C and 3C.
· We define “WLAN connectivity provided by WT” to refer to support for LWA bearers, e.g. flow control and data forwarding to APs included in the mobility set according to mobility decisions made by the UE, and WLAN security related support as per SA3 agreements.

· We assume WT confirms support for the mobility set. A WlanMobilitySet-Info is the set proposed by the eNB to the WT. The WT may down select a subset, a WlanMobilitySet, of this WlanMobilitySet-Info and indicate it to the eNB.

· Security parameters refers to WLAN keys provided by eNB in the discussed eNB assisted security mechanism. Details of this mechanism are FFS (waiting for LS response from SA3).
2.1 WT Addition

The WT Addition procedure is initiated by the eNB and is used to prepare the WT to provide WLAN connectivity to the UE. Figure 2 shows the WT Addition procedure.
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Figure 2: WT Addition procedure

1.
The eNB decides to request from the WT to provide WLAN connectivity for the UE. The eNB may indicate the UE identifier, e.g. the WLAN MAC address of the UE, the security parameters (keys) to be used in WLAN and WLAN identifiers to be used by UE (WlanMobilitySet-Info). Furthermore, the eNB indicates the LWA bearers (for which Xw UP entity needs to be established) and their QoS configuration. The WT may reject the request.
2.
If the WT is able to provide WLAN connectivity to the UE, it replies to the eNB with an Acknowledgement message. It includes the WLAN identifiers for which the WT is able to provide WLAN connectivity for the UE (WlanMobilitySet). The WT indicates to the eNB the Xw DL TNL address information.
NOTE:
Transmission of user plane data may take place after step 2.

3.
The eNB sends the RRCConnectionReconfiguration message to the UE including the WlanMobilitySet.

4.
The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message. 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.
The eNB informs the WT that the UE has completed the reconfiguration procedure successfully. The security parameters to be used in WLAN may also be included in this message.
6.
The UE performs association and authentication to WLAN. 

2.2 WT Modification

The WT Modification procedure may be initiated either by the eNB or by the WT and be used to modify the WLAN connectivity provided by the same WT for a UE. Similarly as in WT addition, also this message may be per more than one UE.
The WT modification procedure does not necessarily need to involve signalling towards the UE.
2.2.1 eNB initiated WT Modification
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Figure 3: WT Modification procedure - eNB initiated

The eNB uses the procedure to initiate configuration changes of the WLAN connection of the UE to the WT. The WT may reject the request. Figure 3 shows an example signalling flow for an eNB initiated WT Modification procedure.
1. The eNB sends the WT Modification Request message, which may contain updates WLAN identifiers to be used by the UE (WlanMobilitySet-Info), or security parameters to be used in WLAN, authentication parameters, or changes of the LWA bearer configuration. 
2.
The WT responds with the WT Modification Request Acknowledge message, which may contain for the LWA bearers a new DL GTP TEID. The eNB shall continue sending DL PDCP PDUs to the WT with the previous DL GTP TEID until it performs PDCP re-establishment or PDCP data recovery, and use the new DL GTP TEID starting with the PDCP re-establishment or data recovery. The message further includes the WLAN identifiers for which the WT is able to provide WLAN connectivity for the UE (WlanMobilitySet).
3/4.
The eNB may initiate 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.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the WT Reconfiguration Complete message. The modified security parameters to be used in WLAN may also be included in this message.
6.
If necessary due to updated WLAN mobility set, the UE performs association and authentication to WLAN.
2.2.2 WT initiated WT Modification
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Figure 4: WT Modification procedure - WT initiated

The WT uses the procedure to perform configuration changes of the WLAN connection (upon which the eNB may react with further configuration changes). Figure 4 shows an example signalling flow for a WT initiated WT Modification procedure.

1.
The WT sends the WT Modification Required message, which may contain WLAN bearer modification requests, updates of WLAN identifier list (WlanMobilitySet).
2./3.
If WT security key change needs to be applied, changes in WLAN configuration, updates of the WLAN ID list (WlanMobilitySet-Info) or changes of the LWA bearer configuration, the eNB triggers the preparation of the eNB initiated WT Modification procedure.

4.
If eNB accepts the WT request, the eNB sends the RRCConnectionReconfiguration message to the UE including the new WLAN configuration e.g. the (WlanMobilitySet).
5.
The UE applies the new configuration and replies the RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the WT Modification Confirm message. The modified security parameters to be used in WLAN may also be included in this message.
7.
If necessary due to updated WLAN mobility set, the UE performs authentication and connection to WLAN.
2.3 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 at the WT. The recipient node of this request cannot reject.

It does not necessarily need to involve signalling towards the UE, e.g., RRC connection re-establishment due to Radio Link Failure in eNB.

2.3.1 eNB initiated WT Release
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Figure 5: WT Release procedure – eNB initiated

Figure 5 shows an example signalling flow for the eNB initiated WT Release procedure. 

1.
The eNB initiates the procedure by sending the WT Release Request message.

2/3.
If required, the eNB indicates in the RRCConnectionReconfiguration message towards the UE that the UE shall release the entire WLAN configuration. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

8.
Upon reception of the WT Release request message, the WT is not required anymore to provide WLAN connection for the UE.
2.3.2 WT initiated WT Release
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Figure 6: WT Release procedure – WT initiated

Figure 6 shows an example signalling flow for the WT initiated WT Release procedure. 

1.
The WT initiates the procedure by sending the WT Release Required message.

2.
The eNB replies with the WT Release Confirm message.

3/4.
If required, the eNB indicates in the RRCConnectionReconfiguration message towards the UE that the UE shall release the entire WLAN configuration. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

8.
Upon reception of the WT Release confirm message, the WT is not required anymore to provide WLAN connection for the UE. 
3 Realisation of WT Change

In this section we discuss the WT Change procedure. As opposed to dual connectivity, the WT change procedure does not need to be explicitly specified, since it can be realised with the procedures of WT Addition of the new target (T) WT and WT Release of the old source (S) WT. This is shown in Figure 7. The key difference to dual connectivity is that no data forwarding between the WTs is required, as no SCG-type of bearer is supported in LTE-WLAN Aggregation. From the UE point of view WT Change can be realised as an update of the WlanMobilitySet (see also [4]).
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Figure 7: Realisation of WT change by WT Release and WT Addition.

4 Conclusion

In the previous sections we provided the Stage2 descriptions of the procedures required for LTE-WLAN aggregation. These are: WT Addition, WT modification and WT release. We propose to
Proposal 1 Consider the outlined procedures for WT Addition, WT modification and WT release as a baseline to be included in Stage2 TS 36.300. 
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