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1   Introduction
In RAN plenary #71 meeting, a new work item on enhanced LWA (eLWA) was agreed [1]. One object of eLWA WI is UL support, i.e., Uplink data transmission on WLAN, including uplink bearer switch and bearer split. It was also agreed in RAN2#93bis meeting that [2], 

In Rel-14 LWA, multiple UL LWA bearers per UE on WLAN link should be supported.

LWAAP layer is also used to support UL LWA bearer transfer for Rel-14 LWA.
In this contribution, it discusses the UL data transfer over Xw. 
2   Discussion
As multiple UL LWA bearers per UE on WLAN link should be supported, the eNB needs to identify DRB and forward the LWA data to the corresponding PDCP entity the LWA PDU belongs to. It was also agreed that LWAAP layer is also used to support UL LWA bearer transfer for Rel-14 eLWA [2]. That is, the UE shall insert DRB identity into LWAAP header and generates LWA PDU, which is used by the eNB to identify bearer as shown in Figure 1. Intuitively, the WT does not need to identify the bearer for UL transmission. Otherwise, LWAAP layer in the eNB is redundant and not necessary anymore. 
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Figure 1: Bearer identification for UL

Generally, GTP-U tunnel is established per bearer for both DL and UL user data transfer. Currently, GTP-U tunnel between the eNB and the WT is used to transfer DL user data and corresponding DL data delivery status of the associated bearer. When UL data transmission is supported, it is obvious that the WT needs to forward UL user data back to the eNB over Xw via the tunnel also for DL data delivery status. Based on UE WLAN MAC address, the WT is able to find the corresponding GTP-U tunnels of the UE. However, the LWAAP is transparent to the WT in R13 design, the WT is not able to obtain DRB ID contained in LWAAP layer. Therefore it has no idea which GTP-U tunnel the LWA PDU should be forwarded to. 
Based on the above analysis and agreements, there’re three options to transfer LWA PDU from the WT to the eNB over Xw. 

Option1: WT forwards LWA PDU through anyone of GTP-U tunnels of the UE. 

One possible way is that the WT forwards LWA PDU through anyone of GTP-U tunnels of the UE as shown in Figure 2. And the bearer identification function is still left for the eNB.

In this option, there’s no binding relationship between bearer ID and GTP-U tunnel for UL, which should be captured in the specification. 
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Figure 2: WT sends LWA data over any GTP-U tunnel of the UE
Option2: the WT interprets LWAAP layer to acquire bearer ID.
It is simply assumed that WT should interpret LWAAP layer and acquire DRB ID. However, the eNB provides E-RAB ID in WT ADDITION REQUEST. That is, the WT is not able to forward LWA PDU to the correct GTP-U tunnel associated with the E-RAB ID. In order to facilitate the WT to perform mapping between DRB ID and E-RAB ID, the eNB needs to provide DRB ID together with E-RAB ID. Alternatively, the eNB could provide DRB ID instead of E-RAB ID in WT ADDITION REQUEST, which avoids the WT to do the mapping. However, if the WT is able to recognize the bearer, it is redundant that the eNB identifies the bearer ID again. In addition, during previous RAN2 meetings, whether the WT or the eNB should add bearer ID has been discussed extensively, and the final decision is letting the eNB do instead of the WT. So it is not reasonable to re-introduce WT to be able to interpret LWAAP layer here, which contradicts with previous RAN2 agreement. 
Option3: the eNB and the WT setup a UE-specific GTP-U tunnel for UL. 

As the eNB has bearer identification function in LWAAP layer, the WT does not need to identify the bearer for UL transmission. A simple way is to setup a UE-specific GTP-U tunnel between WT and eNB for UL user data, i.e., all UL bearers of the same UE shall be transferred over the same GTP-U tunnel (Figure 3). The WT forwards LWA PDU through the UE-specific GTP-U tunnel for UL to eNB, then the eNB identifies bearer by LWAAP entity. 
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Figure 3: eNB and WT setup UE-specific GTP-U tunnel for UE
In this option, DL and UL user data go through different GTP-U tunnels. As shown in Figure 4, DL user data and DL data delivery status are sent over bearer-specific GTP-U tunnel. Meanwhile, UL user data is sent over the UE-specific GTP-U tunnel. 
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Figure 4: GTP-U tunnel for DL and UL

In short, table 1 shows the comparison of three options. 

	
	Standard impact
	Remark

	Option1
	There’s no binding relationship between bearer ID and GTP-U tunnel for UL transmission. 
	It mainly depends on WT’s implementation. 

	Option2
	WT needs to be able to interpret LWAAP layer. 

The eNB needs to provide DRB ID together with E-RAB ID, or provide DRB ID instead of E-RAB ID.
	It makes LWAAP layer redundant in the eNB as the eNB could identify the bearer from the TEID of GTP-U tunnel.

Besides, the WT need interpret LWAAP, which is conflict with the intension of LWAAP.

	Option3
	Add UE-specific GTP-U tunnel for UL.
	The eNB identifies bearer ID from LWAAP. 




Table 1 comparison of three options for UL bearer identification

Based on the analysis in Table 1, we give the following proposal:

Proposal 1: it is suggested to add the UE-specific GTP-U tunnel for UL between the eNB and the WT. 
3   Conclusion
In this contribution, the UL data transfer between WT and eNB for eLWA is discussed. It is proposed RAN3 to agree the following proposal:
Proposal 1: it is suggested to add the UE-specific GTP-U tunnel for UL between the eNB and the WT.
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