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1.  Introduction
A new work item for LTE-WLAN integration and interworking has been established [1]. This contribution looks at one of key requirements to be considered in this work item.
2. Discussions
There are lots of WLAN specifications already specified in IEEE as shown in the blue box below. In addition, further variants of WLAN standards are still under discussions and will be released in future. Although the Layer 2 protocol structure is based on the existing dual connectivity [1], some protocol enhancements, for example “some convergence layer” for LTE PDU transmission over WLAN which is located between LTE Layer 2 and WLAN Layer 2, might be needed since LTE-WLAN aggregation / integration needs a tight coordination between LTE and WLAN.
	Existing WLAN standards
IEEE 802.11-1997: The WLAN standard was originally 1 Mbit/s and 2 Mbit/s, 2.4 GHz
IEEE 802.11a: 54 Mbit/s, 5 GHz standard
IEEE 802.11b: 5.5 Mbit/s and 11 Mbit/s, 2.4GHz standard
IEEE 802.11c: Bridge operation procedures; included in the IEEE802.1D standard
IEEE 802.11d: International (country-to-country) roaming extensions standard
IEEE 802.11e: QoS support standard
IEEE 802.11F: Inter-Access Point Protocol standard
IEEE 802.11g: 54 Mbit/s, 2.4 GHz standard (backwards compatible with b)
IEEE 802.11h: Standard of 802.11a (5 GHz) for European compatibility
IEEE 802.11i: Enhancements for security
IEEE 802.11j: Extensions for Japan
IEEE 802.11-2007: A new release of the standard that includes amendments a, b, d, e, g, h, i, and j
IEEE 802.11k: Enhancements for radio resource measurement
IEEE 802.11n: Higher throughput improvements using MIMO
IEEE 802.11p: WAVE—Wireless Access for the Vehicular Environment
IEEE 802.11r: Fast BSS transition (FT) for roaming
IEEE 802.11s: Mesh Networking
IEEE 802.11T: Wireless Performance Prediction (WPP)—test methods and metrics Recommendation
IEEE 802.11u: Improvements related to HotSpots and 3rd-party authorization of clients, e.g., cellular network offload
IEEE 802.11v: Wireless network management
IEEE 802.11w: Protected Management Frames
IEEE 802.11y: 3650–3700 MHz operation in the U.S
IEEE 802.11z: Extensions to Direct Link Setup (DLS)
IEEE 802.11-2012: A new release of the standard that includes amendments k, n, p, r, s, u, v, w, y, and z
IEEE 802.11aa: Robust streaming of audio video transport streams
IEEE 802.11ab: Link Layer Discovery Protocol (LLDP)
IEEE 802.11ac: Very High Throughput below 6 GHz
IEEE 802.11ad: Very High Throughput 60 GHz
IEEE 802.11ae: Prioritization of management frames
IEEE 802.11af: TV Whitespace


According to our analysis, most WLAN specifications are PHY layer specifications, so that there seems to be no significant problems with the transmission LTE PDU over WLAN. However, there are some aspects to be considered:
(1)
The WLAN MAC header format is show in Fig.1 (based mainly on [2] and other IEEE specifications). When IP packet is transmitted over WLAN, PID (Protocol ID) field in SNAP extension header is set to 0x0800 to indicate the payload includes IP packet. Generally, when the other Protocol PDU than IP packet is transmitted, the PID filed in WLAN MAC header is set to the corresponding value which is defied by Ethertype [3] (the code point of IP is 0x0800). According to the assigned Ethertype, there is no assigned value for LTE PDU (this may be PDCP PDU, RLC PDU, or MAC PDU depending on RAN2 discussions) transmissions over WLAN. Therefore, the layer 2 structure should take WLAN frame format into account so that the LTE PDU can be conveyed over the WLAN as an upper layer protocol, without introducing a new code point.
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Fig.1: WLAN frame format
(2)
Among WLAN standards, IEEE802.11e is an outstanding specification, which supports QoS provisioning over WLAN. The brief overview is show in Fig.2. QoS classification is performed based on e.g. ToS (Type of Service) value in Precedence field of IP header. Since PDCP PDU are ciphered, the IP packet and the IP header is also ciphering. As a result, it is not possible to identify the QoS class based on the ToS and classify the AC class in the WLAN Layer 2. Another aspect, which has been discussed in the DC (Dual Connectivity) discussions, is that the transmission rate shouldn’t exceed the UE AMBR. With these discussions, how to classify AC class and the how to guarantee UE AMBR should be taken into account.
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Fig.2: QoS provisioning based on Access Category in IEEE802.11e
(3)
Further variants of WLAN standards are still under discussions and will be released in future. If the layer 2 structure of LTE-A for LTE-WLAN aggregation / integration would be specified per WLAN standards basis, the layer 2 structure and the specification becomes complicated and the specification work is not negligible in 3GPP. Therefore, the layer 2 structure should be general to cover most WLAN standards i.e. it should be WLAN standards agnostic.
Based on the above analysis, we come to the following requirements:
Proposal 1: The layer 2 structure is required to take WLAN frame format into account so that LTE PDU can be conveyed as an upper layer protocol without introducing a new code point.
Proposal 2: The layer 2 structure is required to support UE AMBR.

Proposal 3: The layer 2 structure is required to be WLAN standards agnostic.
3. Conclusion

Our proposals are described here.
Proposal 1: The layer 2 structure is required to take WLAN frame format into account so that LTE PDU can be conveyed as an upper layer protocol without introducing a new code point.
Proposal 2: The layer 2 structure is required to support UE AMBR.

Proposal 3: The layer 2 structure is required to be WLAN standards agnostic.
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