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1 Introduction
With the new Rel-13 WI: “LTE-WLAN Radio Level Integration and Interworking Enhancement” being approved at RAN#67, RAN2 is expected to initiate the analysis for its scenarios and architectures. In RAN2#90, it has been agreed that “We define a DC-like UP interface (GTP-U) between the eNB and the WT, which means the PDCP PDU will be sent to WT through the Xw-U interface. Considering the PDCP PDU cannot be delivered to the WLAN MAC directly, an adaptation entity will be needed e.g. in the WT to enclose the PDCP PDUs to “adaptation PDU” (Note: the details of location of adaptation layer/entity is still FFS). The intention of this contribution is to give a brief analysis on the function requirement of adaptation entity in WT.
2 Discussion
Whether the adaptation entity should be per RAB or per UE?

Since multiple PDCP data flows belonging to different RABs can be transmitted in the Xw interface, it should be discussed that whether the adaptation entity is per PDCP (RAB) or per UE? Considering the requirement of QoS control, we think the AMBR and logical channel priority should also be handled in case of LTE/WLAN aggregation. In the normal case, the MAC layer should be responsible for the handling of AMBR and logical channel priority. However, according to the WID, there should be no impact on the IEEE protocol, which means the MAC layer in WLAN can not be expected to provide similar functions as LTE MAC. So, we propose that the adaptation entity should be per UE and will provide some functions related to AMBR and logical channel priority handling.

Proposal 1: The adaptation entity in WT should be per UE and provide some functions related to AMBR and logical channel priority handling.
Whether the LCP procedure should be supported and standardized in WT for downlink transmission. 

Considering multiple RBs can be configured to use LTE/WLAN aggregation at the same time, the logical channel prioritization is still needed in WT. In normal case, since the downlink LCP procedure is some kind of implementation issue, we do not specify the downlink LCP procedure. However, since the WT may be located outside eNB, we think it will be necessary to specify the LCP procedure in WT for downlink transmission and to convey necessay LCP parameters in the Xw interface, so that adaptation entity can handle LCP properly.
Proposal 2: Considering the WT may be located outside eNB, it will be necessary to specify the LCP procedure in WT for downlink transmission and to convey necessary LCP parameters in the Xw interface.
Whether the concatenation/segmentation function should be supported in adaptation entity?
In LTE, the function concatenation/segmentation is provided by RLC which allows the RLC to segment and/or concatenate the RLC SDUs so that the AMD/UMD PDUs fit the total size of RLC PDU(s) indicated by lower layer. Since there are no explicit RLC entities in WT, whether the function concatenation/segmentation should be considered as part of the functions of the adaptation entity should be discussed.
In 802.11n, the A-MSDU has been introduced to allow the WLAN to aggregate multiple MSDU into one A-MSDU to save the PLCP header and 802.11 MAC headers. So, if the “new ether type” based transmission is adopted between the WT and UE, the A-MSDU can be used to save the redundant MAC header in case multiple MSDU are transmitted together without PDCP level concatenation. However, if the “IP tunnel” based transmission is adopted between WT and UE, since the IP header cannot be saved by the A-MSDU, the transmission of PDCP PDU without concatenation will cause an unnecessary IP header consumption and lead to a negative impact on the transmission efficiency.
Observation 1: As the introduction of A-MSDU in 802.11n, the WLAN can aggregate multiple MSDU into one A-MSDU to save the PLCP Header and 802.11 MAC headers. However, if the “IP tunnel” based transmission is adopted between WT and UE, the concatenation is still needed in adaptation entity to save the unnecessary IP header consumption.
Moreover, considering the LCP procedure are handled in the bit level (PBR\BSD), support the concatenation/segmentation may also be beneficial on the LCP procedure (i.e. the LCP procedure can be reused directly in adaptation layer). 

Observation 2: Support the concatenation/segmentation function in adaptation layer may also be beneficial on the LCP procedure (i.e. the LCP procedure can be reused directly in adaptation layer).
Proposal 3:RAN2 should discuss whether the function concatenation/segmentation of PDCP PDU is needed in the adaptation entity in WT.
Whether the multiplexing/de-multiplexing function should be supported in adaptation entity?
According to the proposal 1 that the adaptation entity should be per UE instead of per RAB, the adaptation entity should be able to handle the PDCP PDUs from multiple PDCP entities in eNB. The encapsulation of the PDCP PDUs from each PDCP entity in a separate adaptation PDU will cause a waste of IP/MAC header consumption and lead to a negative impact on the transmission efficiency. However, based on similar considering in concatenation/segmentation requirement, whether the multiplexing/de-multiplexing function is needed will depend on the transmission mechanism used in between UE and WT. If the “IP tunnel” based transmission will be used between WT and UE, the multiplexing/de-multiplexing function will be needed in WT, otherwise, if the “new ether type” based transmission mechanism is used, the multiplexing/de-multiplexing may be not necessary for the WT.
Proposal 4: If the “IP tunnel” based transmission will be used between WT and UE, the multiplexing/de-multiplexing function will be needed in WT, otherwise, if the “new ether type” based transmission mechanism is used, the multiplexing/de-multiplexing may be not necessary for the WT.
3 Conclusion
In this contribution, we give some brief analysis on the function requirement of adaptation entity in WT. RAN2 is kindly asked to discuss following questions and proposals: 

Whether the adaptation entity should be per RAB or per UE?

Proposal 1: The adaptation entity in WT should be per UE and provide some functions related to AMBR and logical channel priority handling.
Whether the LCP procedure should be supported and standardized in WT for downlink transmission? 

Proposal 2: Considering the WT may be located outside eNB, it will be necessary to specify the LCP procedure in WT for downlink transmission and to convey necessary LCP parameters in the Xw interface.
Whether the concatenation/segmentation function should be supported in adaptation entity?

Observation 1: As the introduction of A-MSDU in 802.11n, the WLAN can aggregate multiple MSDU into one A-MSDU to save the PLCP Header and 802.11 MAC headers. However, if the “IP tunnel” based transmission is adopted between WT and UE, the concatenation is still needed in adaptation entity to save the unnecessary IP header consumption.
Observation 2: Support the concatenation/segmentation function in adaptation layer may also be beneficial on the LCP procedure (i.e. the LCP procedure can be reused directly in adaptation layer).

Proposal 3:RAN2 should discuss whether the function concatenation/segmentation of PDCP PDU is needed in the adaptation entity in WT.
Whether the multiplexing/de-multiplexing function should be supported in adaptation entity?
Proposal 4: If the “IP tunnel” based transmission will be used between WT and UE, the multiplexing/de-multiplexing function will be needed in WT, otherwise, if the “new ether type” based transmission mechanism is used, the multiplexing/de-multiplexing may be not necessary for the WT.
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