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1
Introduction
At RAN3#92, multiple proposals for UL bearer identification on Xw have been made [1] but no conclusions on this topic could be achieved after the discussion [2]. 
In this paper we analyse the options and conclude on preferred approach.
2
Discussion
2.1
A short options overview (recap)
Option 1: The WT selects one of the UE’s existing UL GTP-U tunnels that are up to now used for flow control feedback. It uses only the selected tunnel to forward all of the UE’s UL LWAAP PDUs.

Option 2: The eNB makes the WT aware about the bearer mapping for the UL data by informing the WT about the DRB ID that it has assigned to the bearer. The WT forwards UL LWAAP PDU’s having this DRB ID in their header using the corresponding UL GTP-U tunnel.
Option 2bis: This is very similar as Option 2. The difference is that the eNB allocates the same value to the DRB ID as it has received as E-RAB ID by the MME.

Option 3: Like Option 1 but instead of selecting one of the already existing UL GTP-U tunnels that are up to know only used to carry the flow control feedback, a new UL GTP-U tunnel is established and used for forwarding all UL LWAAP PDUs that are received from the UE.

Option 3bis: Like Option 3 but the UL GTP-U tunnel is used by the WT for forwarding all UL LWAAP PDUs that are received from all or several UEs. 
2.2
Analysis of the different options
A common characteristic of the options 1 and 3/3bis is that the WT is not aware of bearer granularity for the UL direction. In our opinion this may impose limitations on the implementation because a WT implementation may prefer to have different shaping applied to the individual bearers, e.g. according to a different QoS. This is also valid for the TNL. IP Differentiated Services code point marking is mandated in the data transport specifications of the S1, X2, M1 and Xw interface and even though the Xw interface may be considered to be fully under operator control we see no real need to impose further limitations on QoS support because this limitations can easily be avoided by using Option 2 or 2bis.

Also Option 1 requires special handling when the selected GTP-U tunnel selected by the WT to carry all of the UE’s UL LWAAP PDUs is released, e.g. because the corresponding bearer terminates LWA operation which is nothing to think about for options 2/2bis. The options 3/3bis avoid this disadvantage but this comes with the cost of establishing an UL GTP-U tunnel additionally to the already existing UL GTP-U tunnels that are mandatorily established for flow control feedback. Option 3bis claims to compensate this because one UL GTP-U tunnel is used for all or several UEs UL LWAAP PDUs. However, for Option 3bis it is not clear how the eNB can know to which UE a received LWAAP PDU belongs to because the LWAAP header only contains the DRB ID which allows for unique identification per UE only, but not across several UEs. If the same GTP-U tunnel is used to transport LWAAP PDUs from more than one UEs, then eNB will not know from which UE the packets were sent.

Observation 1: The options 1, 3 and 3bis impose limitations on the WT implementation that can easily be avoided by using the already existing UL GTP-U tunnels according to either one of the 2/2bis options. Furthermore Option 3 scales worse (at least one additional UL GTP-U tunnel) and for Option 3bis further additions are necessary to make it work properly.  

In our opinion the options 2/2bis are the most straightforward solutions. Besides avoiding the disadvantages of the other options it is very similar to the dual connectivity solution. When comparing Options 2 and 2bis, the advantage of 2bis is that it avoids the need for defining a new IE to transfer the DRB ID by using the E-RAB ID IE for that purpose. On the other hand it should not be a problem to add a drb-Identity IE to the signalling toward the WT. Also, we see slight disadvantages for 2bis because using the E-RAB ID to transfer the value of the allocated DRB ID might also impose limitations on eNB implementation. The reason is the different value range. The value range for the E-RAB ID is Integer 0..15 while the value range of the DRB ID is Integer 1..32. Also, a more tedious handling may be needed in case the DRB ID has to be changed for any reasons during LWA operation. As any of these potential limitations or problems can easily avoided/simplified by adding a new DRB ID IE we prefer Option 2. 
Observation 2: Options 2/2bis avoid the disadvantages of the other options (1, 3, 3bis). Option 2 is slightly preferable over Option 2bis because compared with Option 2bis it avoids further limitations on the eNB implementation.
3
Conclusions

Based on our observations made in the discussion sections we conclude the WT needs to be bearer aware for the UL direction. This is achieved with Options 2 or 2bis, but we see even more advantages for using Option 2. 
Proposal: Selection of Option 2 for UL bearer identification and to agree on our corresponding CRs [4], [5], [6] and [7].
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