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1 Introduction

In RAN2#91bis the identifier for LWA packets were discussed. There were a proposal for L3 identifier option and two proposals for L2 identifier options. Following agreements were reached:
Agreements RAN2#91bis

1.
A new Ethertype will be introduced to identify the PDCP PDUs transmitted over WLAN for LWA

a.
The rapporteur will communicate this decision to 3GPP to initiate the application with IEEE Registrations Authority for the new Ethertype

2.
Introduction of source MAC address as a second solution is FFS and can further be discussed at the next RAN2 meeting.

In this contribution, we will discuss the FFS on further the L2 identifier options. 
2 Architecture and protocol aspects
2.1 Overview of protocols

As per WID objectives [1], the protocol architecture for LTE-WLAN aggregation (LWA) should be based on Release-12 LTE Dual Connectivity solutions 2C and 3C. As multiple bearers may be configured as LWA bearers, RAN2 agreed on bearer ID addition done at eNB side. The AP forwarding the LWA bearers serves also normal WLAN traffic and accordingly an identifier is needed for the UE to distinguish these packets. Figure 1 depicts the architecture.
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Figure 1:  Bearer differentiation in PDCP and packet type differentiation in WLAN module. The figure is applicable to both eNB+WT (with Xw in-between) and UE (no Xw). 
2.2 EtherType 
At the last RAN2 meeting, it was agreed to use a new EtherType to identify the PDCP PDUs transmitted over WLAN for LWA. The WT encapsulates the PDCP packets to 802.3 Ethertype packet and adds the Ethertype. Further details on the use of EtherType and on 802.11 MAC transmission and reception in LWA can be found in [4]. 
If existing APs or AP controllers are involved and filter unknown EtherTypes, this non-standard-compliant behaviour can be fixed via a firmware upgrade, see also [5]. Even though there will be some dependencies on IEEE, the assignment window for a new EtherType is 3 months, and in reality, the time frame will be even shorter. Therefore, we are confident that a new EtherType can be introduced without any issues.

Observation 1 Legacy APs and AP controllers that filter unknown EtherTypes can be fixed with a firmware upgrade. 
Observation 2 The assignment of a new EtherType will not delay the specification of the LWA WI.
2.3 L2 tunneling based on MAC address

As an alternative solution to EtherType, L2 tunneling using the MAC address was also discussed in [11]. Different existing protocols such as L2TPv3, EoGRE, and L2VPN were mentioned. Even though L2 tunneling might be a viable solution, the mentioned protocols need to be evaluated and compared with each other, which will be time-consuming. Even worse, any tunneling solution will increase the overhead, such that the maximum MTU size may be reduced. This would also put a burden on the L3 (router) function. 
Observation 3 Any tunneling protocol will increase the overhead and may impact L3 function. 

Apart from increasing overhead and reducing the Maximum Transmission Unit (MTU) size, L2 tunnelling also causes Local Area Network (LAN) traffic to be carried over the L2 tunnel on the Wide Area Network (WAN). With the capacity of LANs normally being one or more decades higher than a WAN link, chatty LAN protocols impose the risk of clogging the WAN link. Consequently, additional filtering mechanism may need to be carried out to avoid such LAN traffic to adversely affect the WAN link, or the WAN link needs to provide sufficient amount of bandwidth. However, in many scenarios it may not be possible to filter out such unwanted LAN traffic from the L2 tunnel without adversely affecting the usefulness of the L2 tunnel itself.

Since the LAN traffic is carried over the L2 tunnel on the WAN link, which is typically slower than the LAN link, the transmission latency of the LAN traffic will increase as well.

Observation 4 Tunneling effects have to be studied carefully which implies further efforts in case this alternative is considered further.
As different options to identify the LWA PDCP packets transmitted over WLAN increase the complexity, we think that it is sufficient to use EtherType and not to discuss further the L2 tunneling option.
Proposal 1 EtherType is suitable to identify PDCP packets transmitted over WLAN. There is no need to discuss other L2 solutions.
2.4 Adaptation layer

In the beginning of this WI, a concept of adaptation layer was brought up and the mentioned functionalities included encapsulation of PDCP PDUs in order to deliver through WLAN and the bearer identity insertion. However, as per current agreements, the bearer ID is added by eNB as a separate header, further discussed in [6]. Thus, the original adaptation layer functionalities are now split to extended 
PDCP header in eNB and EtherType in WT.
The functionality of assigning a specific EtherType is already part of 802.2. As described and illustrated in Figure 3-22 in [3], frame processing and bridging, e.g. translating frames from a wired (802.3 Ethernet) to a wireless (802.11 MAC/PHY) medium is typically supported by wireless access points (APs). Thus, LLC/SNAP functionality is already supported by APs. The WT adds the EtherType, which is then simply copied by the AP to the LLC/SNAP header. There is no further impact on the AP.

Furthermore, no adaptation layer is needed for flow control functionality. The flow control feedback between WT and eNB will be defined but how the feedback is generated within the WT is up for implementation. 

Observation 5 There is no need to define an adaptation layer.
3 Conclusion
Based on the discussion in the previous sections we make the following observations and proposals:
Observation 1
Legacy APs and AP controllers that filter unknown EtherTypes can be fixed with a firmware upgrade.
Observation 2
The assignment of a new EtherType will not delay the specification of the LWA WI.
Observation 3
Any tunneling protocol will increase the overhead and may impact L3 function.
Observation 4
Tunneling effects have to be studied carefully which implies further efforts in case this alternative is considered further.
Observation 5
There is no need to define an adaptation layer.



Proposal 1
EtherType is suitable to identify PDCP packets transmitted over WLAN. There is no need to discuss other L2 solutions.
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