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1
Introduction
In the RAN#67 meeting the new work item “LTE-WLAN Radio Level Integration and Interworking Enhancement” was approved [1]. This contains both WLAN/LTE aggregation and further LTE/WLAN interworking enhancements. RAN3 will not work on this WI before Q3 to avoid overlap work with the ongoing study on Multi-RAT joint coordination (MRJC), which is supposed to be completed in the RAN#68 in June [2].
In this paper we discuss LTE-WLAN interface aspects of the RAN2 work item and how to align the RAN2 work on WLAN aggregation with the ongoing RAN3 work of MRJC, where such interface is also discussed.
2
Discussion
2.1
Need for an Interface between LTE and WLAN
The RAN3 study on MRJC [2] has discussed alternatives for the definition of the new interface between RAN and WLAN, e.g. to exchange certain parameters between these RATs. Since the RAN2 WID scope includes both WLAN-LTE aggregation as well as WLAN interworking enhancements, it can be assumed that information exchange between LTE and WLAN will be necessary for both the WLAN/LTE aggregation and further LTE/WLAN interworking enhancements. 
For WLAN-LTE aggregation, it is clear that an interface is needed to relay the user plane data between LTE and WLAN nodes involved in the aggregation. As for dual connectivity, some form of flow control can be assumed to be necessary as well, which means some C-plane information related to the U-plane transmissions will anyway be necessary. Therefore, in our view the same C-plane interface between LTE and WLAN shall be used for all the necessary information exchange, regardless of whether the purpose of the information exchange is for aggregation, for interworking enhancements or for exchange of certain parameters (as currently studied by RAN3 for 3GPP/WLAN interworking). Even for the collocated scenario the same standardized interface could be used as it enables inter-vendor operability.
Observation 1: The interface is needed for C-plane information exchange between WLAN and LTE.

Proposal 1:  The C-plane for LTE/WLAN aggregation as well as interworking shall consider the same interface characteristics as currently studied by RAN3 in the MRJC SI.
Some of the information from WLAN node can be also obtained via UE measurements. Naturally, all radio measurements (used for e.g. determining which WLAN node to be used for aggregation or interworking) are best provided the UE. However, the knowledge of the WLAN AP performance at the eNB is beneficial for optimal configuration of (broadcast) threshold settings and determining handover commands efficiently, cf. TR 37.870 [3]. 

In order to reduce air interface signalling and UE battery impact, it seems beneficial to retrieve WLAN AP load/performance measurements directly from the AP via the interface. This adds the flexibility to report the load/performance metrics more frequently, e.g. on a periodic basis additionally to a certain event-basis. It is also beneficial to acquire the WLAN identifiers (e.g. SSID, BSSID, HESSID) via the interface: First, those are needed to configure the UE to do measurements of the correct WLAN nodes. Second, due to the rather large size of the WLAN identifiers, it seems beneficial if not every UE has to provide those in measurement reports. 

Observation 2: The information exchange via the interface allows efficient network operation for the WLAN aggregation and interworking.

2.2
Characteristics of the Interface between LTE and WLAN
Concerning the further characteristics of the interface the aggregation will impose the higher challenges for the new interface. Without knowing the detailed implications caused by the fact the second leg utilizes a WLAN interface but due to the similarity of the applied aggregation concepts (2C, 3C), we assume that this leads to similar work for the WLAN-LTE interface as was done for the dual connectivity feature. As already discussed, the interface requires both the user plane and control plane functionalities are needed, so it seems natural to take example from work done for dual connectivity as well.
In more details, we think the interface shall fulfil the following characteristics:

· A bearer-specific granularity must be achieved for U-plane and C-plane communication over the interface.
· The user plane should have the ability to distinguish PDCP-PDUs on bearer level. This is not possible by plainly transferring PDCP PDUs alone because there’s no bearer ID within the PDCP header fields.
· For the C-Plane it is beneficial to use a reliable and in-order delivering transport layer to avoid the interface application layer having to deal with the additional tasks (e.g. confirming delivery of important C-Plane information). 
· E.g. resolving situations that may be caused by messages received in wrong sequence may be very cumbersome for the interface application layer (e.g. a reset message followed by a configuration message that gets received in wrong order). 
· As SCTP is the state-of-the art protocol used at eNB side solving this problem we see it beneficial to use it also for the new interface between RAN and WLAN. 
· It is expected that flow control and delivery feedback information has to be exchanged frequently. Therefore we think it’s preferable to use in-band signalling in the U-Plane for transfer of this information.
· Establishing and releasing the user plane protocol between LTE and WLAN shall be easy and quick in order to keep service interruptions due to UE mobility as short as possible. 
· Using protocols providing for quick establishment/release of user plane connections may further increase performance by exploiting good radio conditions even when these exist only for a short time.
Actually the GTP-U protocol as enhanced for the X2-U dual connectivity [3] already meets many of the needs listed above. Therefore we see benefits in reusing these Rel-12 efforts as far as possible for the WLAN/LTE aggregation enhancements, too.  (Naturally, the exact discussion on such matters is better done in RAN3.)
Observation 3: RAN2 should indicate that from our perspective it could be beneficial to reuse dual connectivity functionality (as specified in [3]) as much as possible.

2.3
Information Exchange between LTE and WLAN via the Interface
Given that the RAN3 work allocation starts rather soon, we think it would be good if RAN2 could make progress on the deciding which information is needed to be exchanged between LTE and WLAN. To that end, we think RAN2 should start the discussion already at the first meeting, since as was seen during the dual connectivity work, it takes some time to converge to the final details.

Proposal 2:  RAN2 shall discuss the characteristics and information exchanged over the new interface between LTE and WLAN.

The knowledge of the WLAN AP performance at the eNB is beneficial for optimal configuration of (broadcast) threshold settings and for most efficient aggregation control. This requires the retrieval of WLAN specific KPIs which identify the performance of the WLAN AP and the connected UEs. Important objectives for this information retrieval are to limit signalling latency and UE battery consumption. For that reason we foresee that the following information is needed to be transferred over the interface between WLAN and LTE:

· Flow control and delivery feedback for PDCP packets will be needed to guarantee that the PDCP transmission is advanced properly
· WLAN identifiers (e.g. SSID, BSSID, HESSID) to optimize the cell broadcast

· Load information of WLAN accesses to estimate whether it is feasible to establish aggregation
· Capabilities of WLAN accesses (e.g. Composite Available Capacity and/or UE achievable average data rate,  Access Delay information, WAN Metrics) to check what is the expected bit rate achievable via the WLAN access
· Address and identifier information of the Xw termination point in the WLAN network to establish the connectivity between LTE and WLAN

Selection of the protocols for the information transfer over the LTE-WLAN interface is in the responsibility of RAN WG3. However, many of the requirements to be fulfilled for the information transfer needed for the WLAN/LTE aggregation and interworking enhancements will be a result of the RAN2 work. On the other hand there’s already ongoing work concerning a new interface between 3GPP and WLAN due to the multi-RAT joint coordination (MRJC) study in RAN3. Therefore an early coordination with the RAN3 MRJC work should be achieved. 
Proposal 3: For coordination with the ongoing MRJC work in RAN3, send a LS informing RAN3 about the RAN2 agreements concerning the information exchange over the interface.
3
Conclusion
In this paper we stated our preference to use the same interface for C-Plane information exchange between LTE and WLAN as currently studied by RAN3 for the MRJC work related to 3GPP/WLAN interworking. We have observed the following:
Observation 1: The interface is needed for C-plane information exchange between WLAN and LTE.

Observation 2: The information exchange via the interface allows efficient network operation for the WLAN aggregation and interworking.

Observation 3: RAN2 should indicate that from our perspective it could be beneficial to reuse dual connectivity functionality (as specified in [3]) as much as possible.

Based on these, we have made the proposals:

Proposal 1:  The C-plane for LTE/WLAN aggregation as well as interworking shall consider the same interface characteristics as currently studied by RAN3 in the MRJC SI.

Proposal 2:  RAN2 shall discuss the characteristics and information exchanged over the new interface between LTE and WLAN.

Therefore it is important to achieve early coordination with the ongoing RAN3 MRJC work related to 3GPP/WLAN interworking.

Proposal 3: For coordination with the ongoing MRJC work in RAN3, send a LS informing RAN3 about the RAN2 agreements concerning the information exchange over the interface.
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