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1   Introduction
In RAN2 89bis meeting, regarding User plane architecture for LTE/WLAN aggregation, it was agreed that:
	In LTE/WLAN aggregation downlink, PDCP PDUs are generated by the eNB PDCP entity and transferred to the UE PDCP entity via LTE RLC/MAC and/or the WLAN (adaptation layer, tunnelling and interface between eNB, WLAN function and UE is FFS)[1].


However, the data path between the eNB and the UE on WLAN is for further study, i.e. whether to use a GTP tunnel terminated in the WLN or an IP tunnel between the eNB and the UE.

In this document, we provide further details and analysis for GTP-U tunnel solution. 
2   Discussion
 We discuss the following aspects in this paper:

· Correlation between UE’s WLAN ID and LTE ID 

· Data forwarding to application layer or PDCP layer

· Bearer mapping 
· QoS mapping
· Flow control 

· AMBR control
2.1   Correlation between UE’s WLAN ID and LTE ID
When WLAN receives data packet from eNB, it has to know to which UE the data packet should be forwarded. If UL data could be transferred via WLAN, the WLAN also needs to know to which eNB the data packet should be forwarded.  
In Dual Connectivity, X2APID and C-RNTI are used to identify the UE in X2 interface and Uu interface. However not like LTE C-RNTI, UE uses its own WLAN MAC address to associate with WLAN, which is not a temporary ID assigned by WLAN. To link the UE in X2 interface and WLAN air interface, the WLAN needs to know UE WLAN MAC address during the GTP-U tunnel establishment procedure. 
Proposal 1: The eNB provides the UE WLAN MAC address to the WLN during GTP-U tunnel establishment procedure. 
2.2   Data forwarding to application layer or PDCP layer
As shown in figure 1, if the UE uses the same WLAN for LTE-WLAN aggregation and other purpose, e.g. normal WLAN usage, for every packet received from WLAN, the UE has to know whether the packet should be forwarded to the application layer or to the PDCP layer.
The easy way is to define a new Ethertype (allocated by IEEE) for PDCP PDUs which is contained in Subnetwork Access Protocol (SNAP) of 802.11 MAC frame [2]. 
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Figure 1 data forward to application layer or PDCP layer
Proposal 2: Define a new EtherType to distinguish the PDCP PDUs and application PDUs.
2.3   Bearer mapping
RAN2 already agreed that multiple bearer transmission per UE via WLAN should be supported. However for DL the UE needs to know which PDCP the packet should be forwarded, i.e. bearer mapping is needed.   
There’re two options for bearer mapping as follows:
· Option 1: eNB inserts bearer info into adaptation layer as shown in Fig 2-a. Adaptation layer may be a new layer under PDCP layer or legacy PDCP header or extension of PDCP header.
· Option 2: WLN adds an additional adaptation layer containing bearer info for each packet as shown in Fig2-b, i.e. the adaptation layer is added under PDCP layer for the UE. 
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Figure 2-a Adaptation layer in the eNB
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Figure 2-b Adaptation layer in the WLN
To add new header for bearer mapping has to introduce unnecessary overhead for every packet, which shall be avoided. Therefore we prefer to reuse legacy PDCP header, i.e. reuse 3 reserved bits in PDCP header to indicate bear ID.  
Proposal 3:Use 3 reserved bits in PDCP header to indicate bearer ID. 
2.4   QoS mapping
In WLAN network, prioritized QoS is provided through the enhanced distributed channel access (EDCA) mechanism. Currently, EDCA has defined eight different user priorities (UP) and four access categories (AC), in which each UP is mapped to the corresponding AC. 
In Dual Connectivity, the MeNB provides QoS level of the bearers when establishing GTP-U tunnel towards the SeNB. Similar as Dual Connectivity, the eNB can also provide QoS level of the bearers transferred via WLAN when establishing GTP-U tunnel towards WLN. 
However, different from WLAN network, there are 9 QCI for QoS are supported by LTE network. So the problem for WLN how to perform the mapping of LTE QoS to UP/AC value needs to be resolved. But different operators may have different mapping policies, how to mapping can be left to the implementation. 
Proposal4: The eNB provides QoS level of the bearers transferred via WLAN during GTP-U establishment procedure.
2.5   Flow control
In Rel-12 DC, feedback from the SeNB to the MeNB allows the MeNB to determine the amount of downlink data to send via the SeNB. The feedback information includes the highest successfully delivered PDCP SN, the desired buffer size and the number of lost X2-U SN.

For WLAN aggregation, same mechanism could be reused. However, WLN may not be able to acquire PDCP SN. Considering PDCP SN and Xw-U SN is one-to-one mapping, the highest successfully delivered PDCP SN can be replaced by highest successfully delivered Xw-U SN. Therefore, the information from WLN contains the highest successfully delivered Xw-U SN, the desired buffer size and the number of lost Xw-U SN. Specifically, WLN should be aware of per WLAN/UE/bearer buffer size, which may impact on legacy WLAN; however it is out of 3GPP scope. If buffer size cannot be provided, the eNB could also roughly figure out how much data can be sent to WLN based on AP-specific info, e.g. BSS Load, BSS Average Access Delay [3], etc.
Another option mentioned in last RAN2 meeting is that the feedback could be provided by the UE. That is eNB could also utilize PDCP status report from UE for the flow control. 
If the interface between the WLN and the eNB exists, we do not see the need to have additional mechanism. Considering if we reuse same flow control as DC, only small changes are needed, we prefer to only have feed back from WLN for flow control purpose.
Proposal  5:Flow control between WLN and eNB should rely on the feedback from the WLN, containing the highest successfully delivered Xw-U SN, the desired buffer size and the number of lost Xw-U SN .
2.6   UE-AMBR

As mentioned in [4], the UE AMBR is applicable for all non-GBR bearers per UE which is defined for the downlink and the uplink direction. In Rel-12 DC, UE AMBR is split into MeNB UE AMBR and SeNB UE AMBR which are enforced by MeNB and SeNB respectively. For the downlink split bearer option, the SeNB ignores the SeNB UE AMBR because the MeNB can control the amount of packets which transferred via the SeNB. 

For uplink, the MeNB and the SeNB ensure MeNB/SeNB UE AMBR by limiting the resources they allocate to the UE respectively. There’s an exception, i.e., SeNB ignores the SeNB UE AMBR in the uplink if the SeNB is not configured to serve the uplink for the split bearer.

Regarding 2C/3C for WLAN aggregation, we do not see the different from Rel-12 DC, therefore in the downlink, similar to Rel-12 DC, the UE AMBR is enforced without any WLAN involvement.

In the uplink, if uplink transmission is always on LTE in last RAN2 meeting, the UE AMBR is also enforced without any WLAN involvement.

If uplink transmission can be configured on WLAN, the only possibilities to enforce uplink UE-AMBR would be to introduce some new requirement in the UE. However, we are not sure the additional complexity is justified and would suggest to simply not enforce the UE-AMBR in this case.

Observation 1: The downlink UE AMBR can be enforced without WLAN involvement. 

Observation 2: If WLAN can be used for uplink transmission, no existing mechanism can enforce the uplink UE-AMBR. 
Proposal 6: If WLAN can be used for uplink transmission, uplink UE-AMBR is not enforced over WLAN. 
3   Conclusion
In this contribution, the user plane architecture and required function for LTE/WLAN aggregation are discussed. 
Proposal 1: The eNB provides the UE WLAN address to the WLN during X2 interface setup procedure. 
Proposal 2: Define a new EtherType to distinguish the PDCP PDUs and application PDUs.

Proposal 3: Use 3 reserved bits in PDCP header to indicate bearer ID. 

Proposal4: The eNB provides QoS level of the bearers transferred via WLAN during GTP-U establishment procedure.

Proposal 5: Flow control between WLN and eNB should rely on the feedback from the WLN, containing the highest successfully delivered Xw-U SN, the desired buffer size and the number of lost Xw-U SN .
Observation 1: The downlink UE AMBR can be enforced without WLAN involvement. 

Observation 2: If WLAN can be used for uplink transmission, no existing mechanism can enforce the uplink UE-AMBR. 
Proposal 6: If WLAN can be used for uplink transmission, uplink UE-AMBR is not enforced over WLAN.
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