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1. Introduction
The question of how the UL traffic is routed form the WLAN AP to the WT has been brought up in RAN2 and will be discussed further in RAN2#96. Even though the overall solution should be first agreed in RAN2 before RAN3 can proceed, since the solution has some RAN3 impact we thought it would be beneficial to have some preliminary discussion in RAN3 at this stage.

2. Discussion
As discussed in more detail in [1], in order to support uplink LWA, the WLAN AP needs to be able to forward the received LWA PDU to the WT. Since an AP may be connected to multiple WTs, we may not assume that the AP is capable of founding the proper node simply by inspecting the content of the received UL packet and detecting that it is a LWAAP packet. Moreover, since impact to WLAN infrastructure must be reduced and avoided if possible, standards based mechanisms must be preferred over proprietary ones.
Observation 1: An AP needs an information to route the UL LWAAP packets to the proper WT node; standards based solutions are preferable to address this issue.

To address this problem using standards bases means and while avoiding impacts on the WLAN infrastructure it is beneficial to look into how WLAN APs normally route UL traffic. 
The MAC header of a WLAN data frame [2] is shown in Figure 1. 
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Figure 1: IEEE 802.11 MAC header (Figure 9-52 of [2])

As can be seen, the MAC header can contain as many as four 48 bit MAC addresses. A brief description of these addresses is given below.

Address 1: Contains the MAC address of the intended recipient, also referred to as “Receiver Address”.

Address 2: Contains the MAC address of the transmitter, also referred to as “Transmitter Address”

Address 3: This address depends on the setting of “ToDS” and “FromDS” bits of the 16 bit frame control field in the MAC address. DS refers to “Distribution Service” which is the Layer 2 forwarding function provided in the IEEE spec.[2], and is typically located in the WLAN AP. When either the ToDS or FromDS bit is set to 1, there are three addresses, namely, Immediate destination (RA), Immediate source (TA), Final L2 destination (DA) or original L2 source (SA). 

Address 4: This address is used when both the “ToDS” and “FromDS” bits of the frame control field are set to 1. We do not discuss this usage in this document because it is not relevant to UE behaviour (Address 4 is used by MAC entities that are used for relaying frames, i.e., these nodes that are neither the final L2 destination (SA) nor original L2 source (SA).

The details of how Address 3 is populated is provided in Table 9-26 in Section 9.3.2 of the IEEE spec. [2], reproduced in Figure 3. 
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Figure 3: Address field contents (Table 9-26 of [2])
Normally, WLAN AP uses MAC Address 3 (DA, i.e. Destination Address) in the IEEE MAC header to route the uplink packet to the next hope node (WT in LWA case).

Observation 2: WLAN AP uses MAC Address 3 (DA, i.e. Destination Address) in the IEEE MAC header to route the uplink packet to the next hope node (e.g. WT).

For this solution to work, the UE must receive the information to populate the Address 3 via the RRC signalling. If this solution is agreed in RAN2, than it is rather obvious that the information should come from WT – as otherwise this would incur significant burden on OAM, which would be especially acute since:
1. LTE and WLAN OAM systems may or may not be the same

2. MAC address may change dynamically

Therefore, once RAN2 agrees on the overall solution of the UL routing, we propose RAN3 to discuss how to enhance Xw signalling to convey the MAC address (to be used by the UE to populate the Address 3 field in the IEEE 802.11 MAC header) information to the eNB (to be sent to the UE).
Proposal 1: once RAN2 agrees on the overall solution of the UL routing, we propose RAN3 to discuss how to enhance Xw signalling to convey the MAC address (to be used by the UE to populate the Address 3 field in the IEEE 802.11 MAC header) information to the eNB (to be sent to the UE).
Generally, we cannot assume that this information is static and that it is common for all the UEs. Therefore, unless RAN3 is willing to discuss different WLAN access architectures (which are outside of RAN3 scope), in order not to limit deployments we should go with the most generic options, i.e. WT Addition and Modification.

Observation 3: in order not to limit LWA deployments, the most generic option of using WT Addition and Modification to convey the MAC address to be used in Address 3 (DA) field of the IEEE 802.11 MAC header by the UE is preferable.

3. Conclusions and Proposals

In the present contribution we make the following observations:

Observation 1: An AP needs an information to route the UL LWAAP packets to the proper WT node; standards based solutions are preferable to address this issue.

Observation 2: WLAN AP uses MAC Address 3 (DA, i.e. Destination Address) in the IEEE MAC header to route the uplink packet to the next hope node (e.g. WT).

Observation 3: in order not to limit LWA deployments, the most generic option of using WT Addition and Modification to convey the MAC address to be used in Address 3 (DA) field of the IEEE 802.11 MAC header by the UE is preferable.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: once RAN2 agrees on the overall solution of the UL routing, we propose RAN3 to discuss how to enhance Xw signalling to convey the MAC address (to be used by the UE to populate the Address 3 field in the IEEE 802.11 MAC header) information to the eNB (to be sent to the UE).
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