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1. Introduction
The UE receiving LWA PDCP PDUs on WLAN needs to differentiate between PDCP PDUs and other packets. In this contribution we analyse different options and propose a way forward.
2. Discussion
2.1 Ethertype

IEEE 802.11 packets carry LCC/SNAP header in IEEE 802.11 payload, illustrated in the figure below:
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Ethertype is not part of IEEE 802.11 specification and is not assigned by AP or AC, but rather copied from ingress Ethernet packet header into the LLC/SNAP header in the IEEE 802.11 packet.

Note: for certain IEEE 802.11 related packets specific EtherTypes are already assigned. 

Examples of Ethertypes are 0x0800 for IPv4, 0x0806 for ARP, 0x86DD for IPv6. There and many other Ethertypes are passed transparently via WLAN infrastructure, including AP and AC.

Observation 1: Ethertype is not part of IEEE IEEE 802.11 specification and is completely transparent to WLAN infrastructure, including AP and AC. 
Note: there may be non-standard compliant WLAN AP and/or AC implementations that filter certain Ethertypes, however our specifications cannot be designed based on certain non-standards compliant implementations.
An Ethertype dedicated to PDCP can be easily used by the UE to differentiate between LWA and other received packets. One possibility is to use one of the existing or proprietary Ethertype values, however this may introduce confusion. Given that new Ethertype values are routinely allocated by the IEEE Registration Authority, it is therefore proposed to use a new Ethertype dedicated to PDCP PDU transfer and to request IEEE Registration Authority to allocate a new Ethertype.

Observation 2: New Ethertype can be easily allocated by the IEEE Registration Authority.
From UE implementation perspective Ethertypes allow for great flexibility and efficient implementation. Certain implementations may choose to send PDCP PDUs identified by the Ethertype directly from the WLAN modem to the LTE modem, while other implementations have the option to send PDCP PDUs to the LTE modem via the applications processor. Both options are allowed with a new Ethertype. This is illustrated in the figure below.
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Figure 1: UE implementation options available when Ethertype is used. Option 1 (green) allows sending PDCP PDUs directly, option 2 (blue) allows sending PDCP PDUs via the apps processor
2.2 IP header

Another possible alternative is to carry PDCP PDUs on top of IP. Since IP normally carries TCP or UDP and cannot be used as is to carry a new protocol, such as PDCP, there are two options to overcome this:
1. Define a new IP protocol for PDCP

2. Allocate a designated TCP or UDP port for PDCP
Regardless of the option chosen, we first note that this would be less efficient as an extra IP and potentially either TCP or UDP header will be used.

Observation 3: IP is less efficient compared to Ethertype as it requires a new extra IP and potentially TCP or UDP header.
Additionally and most importantly, IP would severely limit UE implementation options. While with Ethertype it is possible to transfer DPCP PDUs either directly between the LTE and WLAN modems or via the Apps processor, this would not be the case with IP. In this option PDCP PDUs will have to go to the Apps processor as this is where TCP/IP stack is normally implemented.

Note: even though certain LTE modems implement TCP/IP stack (e.g. for IMS), WLAN modems do not. Without terminating TCP/IP stack WLAN modem cannot differentiate between PDCP PDUs and other traffic and thus will have to forward them to the Apps processor, preventing optimized LWA implementations.
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Figure 2: Only single UE implementation option is available when IP is used. Efficient direct link between LTE and WLAN modems is not possible.
Observation 4: IP severely limits UE implementation choices
Yet another important aspect to consider is that while allocating Ethertypes is easy, defining a new IP protocol is not. New IP protocol numbers are assigned by Internet Assigned Numbers Authority (IANA).
Observation 5: definition of new IP protocol for PDCP is a complex process.
Alternatively, a TCP or UDP port can be used to differentiate between PDCP PDUs and other traffic. However, since these ports can be changed dynamically, new signalling will be required to transfer this information. Most importantly, we have not seen the overall description of such functionality and cannot assess its complexity.
Observation 6: the complexity of using TCP or UDP port to differentiate between PDCP PDUs and other traffic is substantially higher than that of Ethernets and is yet to be evaluated.

3. Summary

Based on the observations above we propose:
Proposal 1: to use a new Ethertype for PDCP PDU transfer and to request IEEE Registration Authority to allocate a new Ethertype for PDCP.
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