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1. Introduction

For Rel-8, logical channel prioritization (LCP) procedure only maximizes the transmission of data in one new transmission grant. Therefore, when MAC performs LCP, it is oblivious of the fact that it may have more than one grant available. In our view for Rel-9 has the chance to improve the performance of current basic LCP. 
In this contribution, we discuss the enhancement on LCP to consider all available resources.
2. Discussion
Current logical channel prioritization (LCP) procedure only considers the new resource in one TTI. The Bj is incremented by PBR*TTI duration for each TTI. When there are multiple logical channels, the grant is divided to serve each of them up to its bucket size. The more logical channels share a grant, the more overhead (i.e. subheader) is included in the TB. 
Usually, a UE can have more than one resource for new transmissions at the moment it performs LCP for the intended resource. These resources are scheduled by dynamic scheduling (through PDCCH) or semi-persistent scheduling (configured grant). However, Rel-8 LCP only considers one grant at a time and tries to maximize the transmission of data for the grant. For example, if a UE has two grants in the current and next TTI, LCP first increases the Bj and then prepares the TB for current TTI. Then, the LCP increases the Bj again and prepares another TB for the next TTI. The problem is although the data transmission (or overhead) is optimized for each grant, it does not always mean the total data transmission (or overhead) of the two grants is optimized. This is because if LCP only considers one grant at a time, the amount of data a logical channel can transmit is limited by Bj and may cause unnecessary RLC segment. This unnecessary RLC segment creates extra overhead in RLC and MAC. By considering the two grants together, the overhead may be avoided and more data can be transmitted.
In Rel-8, SPS is a common configuration for VoIP, so it is common to see more than one grant in a SPS period.  One possible alternative is to configure LCP a look-ahead window (e.g. the size of the window is the SPS period), LCP then optimizes the total transmission of data on all the grants within the window. For SPS, opportunity of performance enhancement happens every SPS period. On the other hand, lack of such enhancement means periodic penalty of extra overhead.
For a UE without a SPS configuration, several dynamic grants may also be available when a UE performs LCP, so it is also useful for LCP to consider all available resources altogether. 
Furthermore, we see no significant complexity to introduce such enhancement to Rel-9.
2.1. Offline Discussion
One offline comment was received before RAN2 #66, it pointed out that since Bj can go to negative, therefore, it is already possible for implementation to achieve this in Rel-8.

We agree that Rel-8 does not prevent this feature, but since the amount of the RB can borrow is unspecified, no guarantee that any implementation would calculate the amount a RB can borrow according to the total amount of available resources. If this look-ahead feature is included in LCP, it provides a nice guideline or hint on whether a RB should borrow as well as how much a RB should borrow. Another good thing about this feature is it raises the lower bound of the LCP performance.
3. Conclusion
Above we discussed logical channel prioritization enhancement which considers all grant (configured or received grants) available to a UE instead of only one grant. It is proposed that RAN2 discusses the above enhancement and considers them for further discussion on Rel-9 logical channel prioritization.
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