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1.	Introduction
At the RAN2#89 meeting, it was agreed that:
· For DL the eNB can decide which data of which radio bearer to map to which carrier(s) (licensed/unlicensed). No impact on RAN2 specifications.
With this agreement, the QoS of the DL radio bearer can be guaranteed by mapping high QoS RB to licensed cell and low QoS RB to unlicensed cell.
However, the QoS of the UL radio bearer cannot be guaranteed because a UL RB can be transmitted on any of the serving cells, and no difference between serving cells is assumed in CA. 
This document discusses how to guarantee UL QoS in LAA.

2.	Discussion
In UL, when the UE receives a UL grant, the UE performs Logical Channel Prioritization procedure to allocate UL resource to each of RB. As there is no restriction on mapping between RB and cell, data of a RB can be transmitted on any of the cells. Then, the data of a high QoS RB, e.g. delay-sensitive RB, can be transmitted on unlicensed cell, in which case the delay requirement may not be met due to LBT procedure. Thus, it should be discussed first whether QoS differentiation is needed between licensed cell and unlicensed cell.
Proposal1: Discuss whether QoS differentiation is needed between licensed cell and unlicensed cell.
If RAN2 think that QoS differentiation is essential in LAA, the LCP procedure may need to be modified. Depending on what kind of bucket is used, there can be two different solutions.

Solution 1: Separate bucket solution
Each RB is configured to transmit on either licensed cells or unlicensed cells. The LCP procedure is performed independently for group of licensed cells and group of unlicensed cells. When a UL grant for licensed cell is received, the UE performs LCP for RBs of licensed cells, and when a UL grant for unlicensed cell is received, the UE performs LCP for RBs of unlicensed cells. 
This solution is like using separate bucket for licensed cells and unlicensed cells but within one MAC entity. The advantage of this solution is to ensure clear separation between licensed and unlicensed RBs, and there is no worry that high QoS RB is transmitted on unlicensed cells. However, as most of MAC functions are performed in common, performing only LCP and UL grant handling separately may cause complexities in MAC specification. Moreover, BSR separation may also need to be considered, i.e. one BSR for licensed cells and the other BSR for unlicensed cells.

Solution 2: Common bucket solution
Each RB is configured with two logical channel priorities, and the UE applies different set of priorities in LCP procedure depending on whether the UL grant is for licensed sell or unlicensed cell. When a UL grant for licensed cell is received, the UE performs LCP for RBs using logical channel priorities for licensed cell, and when a UL grant for unlicensed cell is received, the UE performs LCP for RBs using logical channel priorities for unlicensed cells. 
This solution is like using a common bucket but swapping logical channel priority depending on UL grant. The advantage of this solution is that we can maintain the current MAC functions including LCP procedures. However, this solution cannot avoid transmission of high QoS data to unlicensed cell because the UL grant should be filled up by any data available for transmission.

Proposal2: If UL QoS differentiation is needed, discuss which type of bucket should be used in Logical Channel Prioritization procedure.

3.	Proposal
For the support of UL QoS in LAA, we have following proposals:
Proposal1: Discuss whether QoS differentiation is needed between licensed cell and unlicensed cell.
Proposal2: If UL QoS differentiation is needed, discuss which type of bucket should be used in Logical Channel Prioritization procedure.
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