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1   Introduction
In RAN3#93 meeting, the UL tunnel transmission was continued discussed, and two major options are left for further discussion i.e. UE-specific GTP-U tunnel [1] and bearer-specific GTP-U tunnel [2]. In addition, RAN2 agreed the UL QoS handling and send a LS [4] to RAN3 to implement related XwAP changes:

RAN2 have discussed the issue of QoS mapping for eLWA UL, specifically: how the UE shall assign WLAN Access Category (AC) for the uplink traffic sent over WLAN. RAN2 have agreed on the following overall solution for this problem:

1. Mapping between LTE QCI and IEEE 802.11 AC for LWA bearer is determined in the WT and communicated to the eNB. 

2. RRC is used to provide the AC per LWA bearer to the UE. 

In this paper, the above two issues for UL data transmission of UL LWA are addressed. 
2   UL QoS
2.1   QoS mapping in WLAN

In WLAN network, there is no strict QoS guarantee mechanism, which is similar as IP and simpler than cellular network. WLAN QoS support can be divided into two parts in order to ensure QoS over wired network and wireless network respectively. 
· For wired network, Layer 2 (802.1p CoS) or Layer 3 (IP DSCP) is responsible to guarantee QoS. 
· For wireless network, IEEE 802.11e defines the WiFi MultiMedia (WMM) feature to support wireless QoS over WLAN.  Specifically, four Access Categories (AC) are defined for WMM feature, i.e., AC_BK, AC_BE, AC_VI and AC_VO. Each AC is associated with specific access parameters, i.e., backoff, AIFSN, CWmin and CWmax [3], which determine the contention ability of the corresponding queue. Besides, User Priority (UP) will be assigned to a MAC service data unit (MSDU) in the layers above the MAC, which is divided into 8 levels and is mainly used for finer granularity of QoS. E.g., the receiver determines the priority of Block ACK according to the value of UP. 
In addition, there’s QoS mapping between wired network and wireless network. E.g., for downlink data transmission, WLAN AP needs to map Layer 2 (802.1p CoS) or Layer 3 (IP DSCP) into IEEE 802.11 AC and UP, in order to provide consistent QoS over wireless network from wired network. Conversely, UP sent from the UE is also used by the WLAN AP to determine QoS for uplink transmission over wired network, e.g., by mapping UP to Layer 2 (802.1p CoS) or Layer 3 (IP DSCP) QoS.
2.2   QoS mapping for LWA
It is previously agreed in RAN3 that, downlink QoS in LWA is done by WT implementation, and 3GPP does not specify where it is implemented. As the WT is the operator controlled node, the mapping should be configured by operator to control the policy of QoS handling.

There were some discussions on the UL QoS handling in RAN2, via hard coded mapping, or UE implementation, or RRC signalling. It was agreed in RAN2 that the AC should be enforced by the RRC signalling to the UE. Not as 3GPP defined QoS mechanism, the WLAN mechanism is simpler. And the eNB only needs to send the AC to the UE to enforce the UL QoS in WLAN. Similar as the DL in WT, it is possible that the same mapping policy can be configured by operator as well. Therefore, the information of AC mapping from the WT should not be mandatory for following reasons.
· The eNB should check the setting from the WT. Even with the information from WT, it is impossible for the eNB to just relay the message without any checking. The QoS in WLAN side is controlled by the WT, however, the eNB should be responsible for all QoS guarantee over the radio link including both LTE link and WLAN link. In this sense, the eNB should check the setting of the WT, and correct it if the mapping is wrongly set by the WT for any reason. 
· The WT may not map the AC directly. Generally, there’re two deployment scenarios for the WT, i.e., not collocated with either WLAN Access Controller or WLAN AP, collocated with WLAN Access Controller and collocated with WLAN AP. In the first scenario, WT needs to map E-RAB QoS into transport network QoS, e.g., Layer 2(802.1p) or Layer 3 (IP DSCP) assuming layer 2/3 switching between WT and WLAN network. And then WLAN AP will further translate transport network QoS into IEEE 802.11 AC and UP. In another word, the WT is not directly mapping the QCI to AC. Definitely, there could be some extra private signaling to handle it by implementation, which should be the natural handling. Therefore, it is possible that WT may not have the AC information.
Proposal 1: The UL AC information from the WT should be optional, and the AC setting of the UL bearer should be decided by the eNB. 
3   UL Tunnel over Xw

For uplink QoS supporting in eLWA, UE determines IEEE 802.11 AC parameters according to QoS-to-AC mapping info based on eNB’s configuration as agreed in RAN2. Besides, UE needs to determine UP of each packet and sends it to WLAN AP. Then WLAN AP utilizes WLAN UP info to map to Layer 2 (802.1p) or Layer 3 (IP DSCP) QoS, which guarantees WLAN QoS in the transport network. There is no need any bearer handling to guarantee the QoS handling in UL in WLAN link. 

In last meeting, the solutions of UL tunnel over Xw were down selected to two: one is per bearer tunnel as downlink; the other one is per UE based UL tunnel.
· Per bearer tunnel for uplink: 
· it is straight forward as the GTP tunnel is one to one mapping, but break the design principle for WT in R13 on LWAAP. 
· Multiple bearers may be offloaded through WLAN, the UE needs to differentiate PDCP PDUs which belong to different bearers. It is possible for either eNB or WT to add a new header including DRB ID. Finally in RAN2#91 meeting, it is agreed that a separate header (i.e., LWAAP) is needed, and the bearer ID is added by the eNB. The main reason is to simplify the WT implementation. That is, WT is transparent to LWAAP layer, which is not expected to intercept the radio protocol of 3GPP. During the uplink transmission, the principle should be kept. 
· Per UE tunnel for uplink: 

· it is more simple for WT implementation and follow R13 design for LWA . 
· QoS handling: As stated in the above section, WT is able to get UL QoS info of each packet from WLAN network. If UE-specific GTP-U tunnel is agreed between WT and eNB, WT could maps transport network QoS (e.g., not collocated with AP) or IEEE 802.11 AC (collocated with AP) into DSCP of the IP header outside the GTP-U header. In this way, UL QoS over transport network between WT and eNB is also guaranteed. There is no 1 to 1 mapping for the RAB and WLAN link any more. The GTP tunnel for Xw is just align with other network interface design literally.It is not mandatory to keep the per bearer tunnel when there is no 1 to 1 mapping in WLAN link.
· Scalability: it is true that all the UL traffic will only share one tunnel in Xw. However, there is less DRB configured by the UE. In addition, it is very corner case that there are only some problems in some tunnel of the Xw, especially that the Xw is fully controlled by the operator. Therefore, there is no scalability issue of the solution.
Observation 1: LWAAP layer is transparent to WT, which is used by eNB and UE to differentiate bearers. 
Based on the analysis above, it is proposed RAN to agree the UE specific GTP-U tunnel solution. 
Proposal 2: it is suggested RAN3 to agree UE-specific GTP-U tunnel between WT and eNB for uplink transmission.
4   Conclusion
In this contribution, the UL QoS supporting based in UE-specific GTP-U tunnel between WT and eNB is discussed. Based on the discussion we have the following observations and proposals. 
Observation 1: LWAAP layer is transparent to WT, which is used by eNB and UE to differentiate bearers. 
Proposal 1: The UL AC information from the WT should be optional, and the AC setting of the UL bearer should be decided by the eNB. 
Proposal 2: it is suggested RAN3 to agree UE-specific GTP-U tunnel between WT and eNB for uplink transmission.
5   Reference

[1] R3-161700, UL data transfer between WT and eNB, Huawei
[2] R3-161738, UL bearer identification, Nokia, Alcatel-Lucent Shanghai Bell
[3] IEEE Std 802.11TM-2012, IEEE Standard for Information Technology – Telecommunications and information exchange between systems – Local and metropolitan area networks – Specific requirements – Part 11: WLAN MAC and PHY specification.  

[4] R2-165966 LS on QoS mapping for eLWA UL 
3GPP


