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1
Introduction
With the WID for the WLAN integration [1] approved in RAN#67, the work should start. The RAN2 objectives of the WID are:

1. Specify RAN and WLAN protocol architecture of LTE-WLAN aggregation at the UE and network side based on Release-12 LTE Dual Connectivity solutions 2C and 3C.
2. Specify solution for user plane aggregation at the PDCP layer based on Release-12 LTE Dual Connectivity allowing both per packet (i.e. per PDCP PDU as in Dual Connectivity split bearer) and per bearer offloading.

a. For the case of per packet offloading, downlink should be specified with higher priority than uplink

3. Specify RRC enhancements for network-controlled activation and de-activation for aggregation based on Release-12 LTE Dual Connectivity and traffic steering indication for inter working enhancements based on Release-12 SI on 3GPP/WLAN Radio Interworking 

4. Specify solutions for addition, removal, and change of WLAN links while being connected to the same eNB

5. Specify UE WLAN measurement reporting for aggregation and inter-working enhancements

In this contribution, we will consider the overall questions related to the protocol architecture for the WLAN integration. 

2
Reuse of Dual Connectivity Principles for WLAN-LTE aggregation
2.1
Terminology 
Since the WLAN integration is built on top of the dual connectivity, we should reuse as much of the concept as possible. Terminology-wise, however, some differences should be expected in the terminology. As a starting point, we would propose the following terminology:

· LN (LTE Node): The LTE eNB configuring the WLAN aggregation to the UE.
· WN (WLAN Node): The WLAN node providing aggregation over WLAN to the UE.
· Xw: Interface between LTE and a termination point in the WLAN network. In Stage-2 level, we can assume this goes directly to WLAN AP for simplicity, but the termination point needs to be discussed later on in RAN3.
· RLC*: Protocol entity handling retransmissions and ensuring the user data communication between LTE PDCP and WLAN MAC is handled in correct formats. See [3] for more details on the need for RLC entity for WLAN aggregation.
Proposal 1a: Use the term “Xw” for the interface between LTE and WLAN.

Proposal 1b: Use the terms “LTE Node (LN)” and “WLAN Node (WN)” for the LTE eNB and WLAN AP involved in WLAN-LTE aggregation.

2.2
Joint operation of dual connectivity and WLAN aggregation 
One of the first questions when considering operation of WLAN aggregation is to consider whether it needs to be supported alongside Rel-12 dual connectivity operation. 

Given the scope and timeline of the WI, we think it would make sense to simplify the operation as much as possible. For example, specifying the WLAN aggregation operation so that no optimizations are made to make both dual connectivity and WLAN-LTE aggregation work at the same time would simplify and speed up the work. The two features might still work together in the end but ensuring the scope is focused at an early stage would help the work item progress. 
Proposal 2: Do not specify joint operation of dual connectivity and WLAN aggregation in Rel-13.
Given that the non-collocated scenarios (see [2]) are the most general use case for the WLAN aggregation, and given that the foundation of the work is built on dual connectivity, we would consider that the WLAN-LTE integration should start based on the principle of non-ideal backhaul between the WLAN and LTE nodes. Although the specifics of the interface should be decided by RAN3, we think it is the task of RAN2 to decide on the actual information to be exchanged between WLAN and LTE nodes.

Proposal 3a: Focus on specifying the WLAN-LTE aggregation assuming the existence of the interface Xw.

Proposal 3b: The necessary information to be transferred between WLAN and LTE for the purpose of aggregation should be decided in RAN2.

3
Possible protocol architectures for WLAN-LTE aggregation
3.1
Comparison of possible protocol architectures 

As per the WID goal, the protocol architecture of WLAN integration should be based on 2C or 3C. However, it is in fact not clear what this would mean in practice. Hence, we try to discuss the principal differences between the two architectures.

The alternatives are depicted in Figure 1. In both of the cases, the “RLC” at the WLAN side has been denoted with RLC*, to indicate that the details of the entity may be different from the RLC at LTE side.
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Figure 1: Protocol Architecture Alternative for WLAN-LTE integration
We make the following observations of the alternatives:
· For 2C architecture:

· There is no bearer split in LN but PDCP data from a bearer can be offloaded to WN. 
· 2C is a subset of alternative 3C where both DL and UL are transmitted only via WN
· For 3C architecture:

· Bearer split can be done so that PDCP data from a bearer can be sent via LN or WN. 
· The architecture 2C is fully contained within this architecture: The choice of how to do the PDCP packet routing is configured by the LN.

· Both DL and UL split can be configured by the LN.

· For both architectures:

· Since PDCP handles all security, there is no need to modify existing security procedures for WLAN or for LTE.

· Some form of RLC (denoted as RLC* in the Figure 1) is needed to handle retransmissions that ensure LTE PDCP operates well. For more details on this, see [3]. Such entity would also be responsible for ensuring the correct packet formats are used between the LTE and WLAN accesses. 
Based on these observations, we think that the alternative 3C would provide the most robust way of WLAN aggregation: It would maximize commonalities with the Rel-12 DC operation and allow both 2C and 3C options to be used depending on eNB configuration. Therefore, we propose the following:
Proposal 4: RAN2 specification work focuses on architecture option 3C (which also fully contains also the architecture option 2C).

4
Conclusions 

We have proposed:

Proposal 1a: Use the term “Xw” for the interface between LTE and WLAN.

Proposal 1b: Use the terms “LTE Node (LN)” and “WLAN Node (WN)” for the LTE eNB and WLAN AP involved in WLAN-LTE aggregation.

Proposal 2: Do not specify joint operation of dual connectivity and WLAN aggregation in Rel-13.

Proposal 3a: Focus on specifying the WLAN-LTE aggregation assuming the existence of the interface Xw.

Proposal 3b: The necessary information to be transferred between WLAN and LTE for the purpose of aggregation should be decided in RAN2.

Proposal 4: RAN2 specification work focuses on architecture option 3C (which also fully contains also the architecture option 2C).

References

[1] RP-150510, New WI Proposal: LTE-WLAN Radio Level Integration and Interworking Enhancement, Intel Corporation, China Telecom, Qualcomm Incorporated
[2] R2-151263, Scenarios for WLAN aggregation and interworking, Nokia Networks

[3] R2-151070, Need for ARQ over WLAN, Nokia Networks 



_1490097178.vsd
LN


PDCP


RLC


MAC


WN


PDCP


RLC*


WLAN MAC


S1


Xw


LN


PDCP


RLC


PDCP


S1


Xw


RLC


MAC


WN


RLC*


WLAN MAC


Alternative 2C


Alternative 3C



