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1 Introduction

Signalling flows for LTE-WLAN aggregation have been discussed in both RAN2#91 and RAN3#89. The agreements are captured in the stage 2 running CR [1]. We have the in principle agreed signalling flow, where UE is first configured with measurements and after obtaining WLAN measurements, the eNB may perform WT addition and subsequently configure the UE with LWA. It is assumed that the Xw interface between eNB and WT has been established prior to the WT addition procedure.  In addition, RAN3 agreed on the following WT related procedures:
· eNB initiated WT addition (working assumption)
· eNB or WT initiated WT release

· eNB initiated WT modification
The WT initiated WT modification is currently FFS. Further, the signalling details for these procedures over Xw or the RRC procedures have not been agreed. In this contribution, we provide our view on the open issues related to LWA procedures. 

2 Details of LTE-WLAN aggregation (LWA) procedures
2.1 On WT addition

The eNB initiated WT addition is a working assumption in RAN3 but also WT initiated WT addition was discussed. From LWA functionality point of view, support for WT initiated WT addition lacks of technical arguments. The WT addition establishes user plane for a particular UE for the LWA operation. This is clearly eNB controlled functionality for a couple of reasons: first of all, it is the eNB that offers the PDCP level aggregation service for the UE, thus it would be peculiar if the WT could initiate such a service. Further, the UE needs to have an active RRC connection in order to be configurable LWA and it is only the eNB that has knowledge which UEs have active RRC connection. The WT or AP or any other node could not know of RRC connections of a particular UE unless some new signalling is introduced by which WT and AP could request such knowledge over WLAN air interface or Xw. This option does not seem feasible or needed.

Observation 1 WT initiated WT addition could not work as WT would not have knowledge of existence of UEs RRC connection which is required for LWA and it would be peculiar if WT could initiate the PDCP level aggregation service offered by eNB.
Proposal 1 Do not specify support for WT initiated WT addition  
2.2 On WT modification

The WT modification initiated by WT is currently FFS. We give our detailed view on the need of WT initiated WT modification in [2] and provide further aspects from RAN2 point of view here. The WT modification initiated by WT should be supported as there may be changes on which bearers the aggregation functionality can be supported. For example, WT may realize that for a specific bearer, queuing delays get unacceptably high (causing PDCP stalling), while for another prioritized bearer this is not the case. In this case, it would be beneficial to indicate to the eNB to release this bearer from LWA. Implication of not having support for WT initiated WT modification is that WT needs to always perform WT release if there is a need to change the configuration. Having WT initiated WT modification is also in line with Release 12 dual connectivity procedures.

Proposal 2 Agree on the need for WT initiated WT modification procedures over Xw while details are up to RAN3.
2.3 On WT change

The key difference between LWA and dual connectivity is that no SCG-type of bearer where data is forwarded directly from CN to WT is supported in LTE-WLAN Aggregation. It follows that no data forwarding between the WTs is required. As the data forwarding cannot be assumed, the buffering of user plane data happens at PDCP level in the eNB. It follows that 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. When WT needs to be released and new WT added, the network address where the PDCP packets are sent to is simply replaced. The WT change procedure is shown in Figure 1. From the UE point of view, WT Change can be realised as an update of the WlanMobilitySet. We discuss the details of mobility set management in [3].
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Figure 1: Realisation of WT change by WT Release and WT Addition.
Observation 2 Data forwarding between WTs is not assumed thus possible WT change is handled by WT release and WT addition and reconfiguring UE with a new non-overlapping mobility set.

Proposal 3 A WT change procedure over Xw consists of release of old WT and addition of new WT. 

2.4 On LTE handover

When there is LTE side handover to a new eNB the aggregation needs to be released. This is obvious in case the target eNB does not have LWA possibility. Even if target eNB had LWA, it is more straightforward to release the aggregation and initiate it again by the target eNB, as it is done for dual connectivity. 

Proposal 4 In case of LTE inter-node handover LWA is released, and added again if needed.

It is noteworthy that an intra-eNB handover does not impact Xw. During such procedure the UE would need to re-establish RLC and PDCP. Indeed, UE should do RLC and PDCP re-establishment during intra-eNB handover and that is expected to be possible while LWA is kept activated. Maybe goes without saying but the SCG specific dual connectivity procedures of MAC release and re-establishment of SCG RLC during MCG HO are not needed. It is not foreseen that WLAN connection would be affected by intra-eNB HO. 

After agreeing on the WT related procedures in RAN2, RAN3 should be informed about the agreements. 
3 Conclusion

In this contribution we discussed signalling flows for LTE WLAN aggregation and made the following observations and proposals:

Observation 1
WT initiated WT addition could not work as WT would not have knowledge of existence of UEs RRC connection which is required for LWA and it would be peculiar if WT could initiate the PDCP level aggregation service offered by eNB.
Observation 2
Data forwarding between WTs is not assumed thus possible WT change is handled by WT release and WT addition and reconfiguring UE with a new non-overlapping mobility set.


Proposal 1
Do not specify support for WT initiated WT addition
Proposal 2
Agree on the need for WT initiated WT modification procedures over Xw while details are up to RAN3.
Proposal 3
A WT change procedure over Xw consists of release of old WT and addition of new WT.
Proposal 4
In case of LTE inter-node handover LWA is released, and added again if needed.


Furthermore, in [5] we provide a text proposal for the running CR to capture the detailed signalling flows for LWA aggregation. After agreeing on the WT related procedures in RAN2, RAN3 should be informed about the agreements as the signalling procedures over Xw will be specified by RAN3.
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