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1. Introduction  
This paper discusses the user plane open issues and provides proposals:

- QoS mapping

- Flow control
2. Discussion on user plane
2.1 QoS mapping
3GPP QoS is based on a granularity of bearer. The bearer level QoS parameters are QCI, ARP, GBR, and AMBR.  Among them, ARP is not used for scheduling and GBR includes bit rate requirements for GBR bearer and non GBR bearer.
WLAN MAC service may support or may not support QoS facility. The QoS facility of WLAN is defined in 802.11e. However, even with QoS facility, there are no guarantees that the submitted MSDU will be delivered successfully. The User priority in the header of MSDU will be mapped to different access categories and back off timers to access WLAN channel. The four access category queues are shared by all UEs, there is not bearer similar handling at WLAN MAC. 
	6.1 Overview of MAC services

6.1.1 Data service 
This service provides peer LLC entities with the ability to exchange MSDUs. To support this service, the local MAC uses the underlying PHY-level services to transport an MSDU to a peer MAC entity, where it will be delivered to the peer LLC. Such asynchronous MSDU transport is performed on a connectionless basis. By default, MSDU transport is on a best-effort basis. However, the QoS facility uses a traffic identifier (TID) to specify differentiated services on a per-MSDU basis. The QoS facility also permits more synchronous behavior to be supported on a connection-oriented basis using TSPECs. There are no guarantees that the submitted MSDU will be delivered successfully. Broadcast and multicast transport is part of the data service provided by the MAC. Due to the characteristics of the WM, broadcast and multicast MSDUs may experience a lower QoS, compared to that of unicast MSDUs. All STAs will support the data service, but only QoS STAs in a QoS BSS differentiate their MSDU delivery according to the designated traffic category or traffic stream (TS) of individual MSDUs.


Observation1: the GBR service is not supported by WLAN. The mapped QoS at WLAN side may not exactly satisfy the QoS requirement of 3GPP QoS.
Although the mapping from 3GPP QoS to WLAN QoS is a kind of “lossy” mapping, the eNB control the whole QoS requirement for each bearer over both LTE and WLAN. I.e. through the flow control, the eNB can control the accumulated data transfer rates over the two sides to satisfy the 3GPP QoS requirement for each bearer.
Observation2: It is not critical to have the lossy mapping from 3GPP QoS to WLAN QoS.
Obviously, WT should enforce QoS mapping, e.g. configure each QoS control field of the header of each MSDU according to the QoS mapping criteria. The mapping criteria are up to operators’ implementation. It could be configured on eNB or on WT.  Considering the WLAN Access Point may be QoS STA or non-QoS STA and may apply different kinds of QoS mechanism, WT is the better choice to decide the mapping.

Proposal1: The WT decides and enforces the QoS mapping. 
2.2 Flow Control
RAN3 agree to reuse the DC similar flow control for the flow control of LWA. The flow control of DC is a closed loop flow control based on feedback and is on basis of bearer. The similar feedback parameters are considered below:

· Highest successfully delivered PDCP Sequence Number

· Desired buffer size for the E-RAB

· Minimum desired buffer size for the UE

· Number of lost Xw-U Sequence Number ranges reported

· Start of lost Xw-U Sequence Number range

· End of lost Xw-U Sequence Number range
The per bearer buffer sized is critical for the per bearer closed loop flow control. If the WLAN capacity is always sufficient, the eNB could offload as much data as it wish since no buffer size limitation. However, it can be imaged the WLAN capacity is also limited when the LWA is widely used. The available buffer sized should not be skipped. 

The WLAN MAC service provides peer LLC entities with the ability to exchange MSDUs.  The DL scheduling at WLAN side is split into 4 access category (AC) queues.  The scheduling to access WLAN channel is based on the backoff timer dedicated for each AC queue.  Each AC queue includes MPDU from different UE and different bearers. The UE may be the LWA UE or the LWI UE. There is neither the per UE scheduling nor the per bearer scheduling. Certainly, there is neither UE associated buffer status nor bearer associated buffer status.
Observation3: WLAN MAC service cannot provide either UE associated buffer status or bearer associated buffer status.
The WLAN MAC service provides peer LLC entities with the ability to exchange MSDUs.  LLC is a kind of protocol like RLC, it also support segment and ARP.  The LLC entity on AP is per UE rather than per bearer because bearer information on MSDU is transparent for WLAN. The WT could obtain the UE level buffer size and UE level successful transmission LLC PDU from the LLC layer.  
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Observation3: WT may obtain the UE level buffer from LLC layer of WLAN.
Proposal1: The bearer level buffer size need further study in case the buffer level flow control is needed.
3. Conclusion 

This paper discusses the user plane open issues and provides proposals:
Observation1: the GBR service is not supported by WLAN. The mapped QoS at WLAN side may not exactly satisfy the QoS requirement of 3GPP QoS.
Observation2: It is not critical to have the lossy mapping from 3GPP QoS to WLAN QoS.

Proposal1: The WT decides and enforces the QoS mapping. 
Observation3: WT may obtain the UE level buffer from LLC layer of WLAN.
Proposal1: The bearer level buffer size need further study in case the buffer level flow control is needed.
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