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1.	Introduction
At RAN2#93bis meeting, RAN2 agreed that:
· Qos related: Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers.
This agreement has impacts on logical channel prioritization procedure because data from certain logical channels are considered only for Licensed cell grant (L-grant) and data from other logical channels are considered for both Licensed cell grant (L-grant) and Unlicensed cell grant (U-grant).
This document discusses how to apply LCP procedure in LAA.

2.	Discussion
Though signaling details are not decided yet, we can assume that some logical channels (LoCH3 and LoCH4 in Figure 1, let’s call them U-LoCH) are mapped to both Licensed cell and Unlicensed cell while other logical channels (LoCH1 and LoCH2 in Figure 1, let’s call them L-LoCH) are mapped to only Licensed cell. Then, the LCP procedure should be applied to different logical channels depending on the UL grant, as shown in Figure 1.


Figure1: LCP example in LAA
Proposal1: The LCP procedure should be applied to different logical channels depending on for which cell the UL grant is allocated.
· For UL grant for licensed cells, the UE performs LCP for all logical channels.
· For UL grant for unlicensed cells, the UE performs LCP only for logical channels that are allowed to be offloaded to unlicensed cell.

The Proposal 1 can be easily implemented to the MAC specification with simple text saying that “The UE shall perform LCP procedure for the indicated set of logical channels”. However, there are some issues when the UE receives both L-grant and U-grant allocated for the same TTI. This issue was brought up by [1] at the RAN2#93bis meeting.
In current specification, if multiple grants for the same TTI are allocated, the UE is allowed to process them sequentially (i.e. serial processing) or sum them up all together and apply LCP once (i.e. joint processing). However, we think the joint processing cannot be applied in this case. This is because the logical channels considered for each grant are different, and thus the LCP should be applied to them independently.
Proposal2: Joint processing of UL grants in one TTI shall be allowed only when the UL grants serve the same logical channels.

With Proposal 2, the L-grant and the U-grant allocated in the same TTI are processed independently (i.e. serial processing) as the logical channels they serve are different. However, even with serial processing, there may be some issues depending on which grant being processed first. 
In [1], it was explained that if L-grant is processed first, less UL resource is allocated to higher priority logical channel due to the allocation of some UL resource to PBR of lower priority logical channels. Therefore, as a solution, [1] proposed to process U-grant first if L-grant and U-grant are allocated in the same TTI.
But we think this restriction is not needed. The PBR guarantees minimum bit rate of each logical channel, and as long as PBR amount of resource is allocated, there should be no critical problem for a logical channel even if it has a higher priority. The UL resource allocated more than PBR could help improving the QoS of the logical channel, but it is not really essential.
Proposal3: If UL grant for licensed cells and UL grant for unlicensed cells are allocated in the same TTI, it is left up to UE implementation which UL grant shall be processed first.

By the way, if RAN2 wants to minimize the use of licensed cell for U-LoCHs, it might be considered to disable PBR (e.g. set PBR to 0) of U-LoCH for the L-grant. In other words, the PBR of U-LoCH is enforced only for the U-grant. When the L-grant is received, the UL resource of L-grant is allocated to U-LoCH only after the UL resource is taken up by all available data of L-LoCHs.
Proposal4: If RAN2 wants to minimize the use of licensed cell for logical channels that are allowed to be offloaded to unlicensed cells, disabling PBR (e.g. set PBR to 0) of those logical channels for the UL grant for licensed cell may be considered.

3.	Proposal
For the LCP procedure in LAA, we have following proposals:
Proposal1: The LCP procedure should be applied to different logical channels depending on for which cell the UL grant is allocated.
· For UL grant for licensed cells, the UE performs LCP for all logical channels.
· For UL grant for unlicensed cells, the UE performs LCP only for logical channels that are allowed to be offloaded to unlicensed cell.
Proposal2: Joint processing of UL grants in one TTI shall be allowed only when the UL grants serve the same logical channels.
Proposal3: If UL grant for licensed cells and UL grant for unlicensed cells are allocated in the same TTI, it is left up to UE implementation which UL grant shall be processed first.
Proposal4: If RAN2 wants to minimize the use of licensed cell for logical channels that are allowed to be offloaded to unlicensed cells, disabling PBR (e.g. set PBR to 0) of those logical channels for the UL grant for licensed cell may be considered.
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