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1.	Introduction
RAN2 decided to keep the RB concept in NR, and also decided that LTE L2 functions are baseline in NR. Though the LTE is a baseline, NR has different aspects from LTE in following points:
· Serving different verticals, e.g. eMBB, URLLC, mMTC
· Allow flexible TTI
· Fine QoS control by flow to RB mapping
In other words, NR serves various verticals with various numerologies, and thus fine control of QoS in radio interface becomes more important than LTE. This document discusses one way to improve QoS provision in radio interface in NR.

2.	Discussion
In LTE, a PDCCH is used to allocate an UL grant to a MAC entity. When an UL grant is received, the MAC entity applies LCP for all RBs mapped to the MAC entity. The LCP procedure is used by the MAC entity to construct a MAC PDU using data from multiple RBs.
Due to the LCP procedure, one MAC PDU can contain data from multiple RBs regardless of whether those RBs have same QoS or not. If data from multiple RBs with different QoS are multiplexed into one MAC PDU, they all experience same radio treatment, e.g. same HARQ operation point, same MCS level, etc. Therefore, different QoS handling is not well supported after data is included in the MAC PDU. In order to ensure different QoS handling in radio interface, QoS multiplexing in one PDU should be avoided.
Proposal1: Avoid QoS multiplexing in one PDU.

One way to overcome this problem is to construct a MAC PDU using only data from RBs with same QoS. In other words, QoS multiplexing is not supported in MAC. For this purpose, the LCP procedure needs to be changed so that the MAC entity is able to apply LCP for RBs with a specific QoS. However, some part of this method is already introduced in LTE Rel-14 LAA where the MAC entity applies LCP for RBs that can be offloaded to unlicensed cells. Generalization of the LAA method could be a solution to avoid QoS multiplexing in NR.
Proposal2: For an UL grant, the UE applies LCP procedure for RBs having same QoS.

For the accurate QoS provision in radio interface, the gNB should be able to control the UE to transmit data from a specific QoS. For this purpose, the gNB needs to provide QoS indication in the UL grant in order for the UE to use the UL grant only for data from the indicated QoS. 
In addition, in order for the gNB to know the UE’s buffer status of each QoS, the BSR also needs to be changed to indicate buffer status per QoS. As the LTE BSR reports buffer status per LCG, and each LCG can include logical channels with different priorities, the LTE BSR cannot serve efficient mechanism to control QoS in radio interface.
Proposal3: Study QoS specific UL grant and QoS specific BSR.

3.	Proposal
QoS provision becomes more and more important in NR. In this light, we propose followings:
Proposal1: Avoid QoS multiplexing in one PDU.
Proposal2: For an UL grant, the UE applies LCP procedure for RBs having same QoS.
Proposal3: Study QoS specific UL grant and QoS specific BSR.

1

1

