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Introduction
The agreements on numerology/TTI duration in RAN2 NR Ad Hoc meeting are listed below:
· 1: a single logical channel can be mapped to one or more numerology/TTI duration. 
· 2: ARQ can be performed on any numerologies/TTI lengths that the LCH is mapped to. 
· 3: The RLC configuration is per logical channel without dependency on numerology/TTI length.
· 4: Logical channel to numerology/TTI length mapping can be reconfigured via RRC reconfiguration.
· 5:	RAN2 will leave RAN1 to decide whether HARQ retransmission can be performed across different numerologies and/or TTI durations. 
· 6: wait for more details from RAN1 to decide whether HARQ configuration, if any, needs to be numerology/TTI duration specific.
· 7: a single MAC entity can support one or more numerology/TTI durations. 
· 8: LCP takes into account the mapping of logical channel to one or more numerology/TTI duration. Details of LCP will be discussed in the WI phase

And in RAN#75 meeting, the new WI [3] on New Radio Access Technology was approved. In this contribution, we discuss the detail issues related to LCP operation for multiple numerology/TTI duration.
Discussion
Definition of Bucket size and Bj
In the legacy system, LCP is defined as tocken-bucket model[4]. In token-bucket model, one bucket size is set for each logical channel, and is equal to PBR × BSD. A variable Bj is maintained for each logical channel j, and is increased every TTI by PBR x TTI duration, as shown in figure 2.1-1. Every time when a MAC SDU of the logical channel is included in a MAC PDU, Bj is decreased by the amount of scheduled MAC SDUs. 


Figure 2.1-1
In LTE, one EPS bearer is mapped to one DRB. And one DRB is mapped to one logical channel. So the PBR and BSD can be set based on QoS of the EPS bearer. That means, the PBR, BSD and Bj are logical specific. 
In NR, a single logical channel can be mapped to one or more numerology/TTI duration. One or multiple QoS flow can be mapped to one DRB. And one DRB is mapped to one logical channel as LTE. That means, DRB or logical channel is the minimum control of QoS in AS-level. So it’s proposed that, the tocken-bucket model is per logical channel without dependency on numerology/TTI duration. 
Observation 1: The bucket size and Bj are configured/maintained per logical channel

2.3 LCP operation
Numerology includes a set of parameters, such as subcarrier spacing, symbol length, CP length, etc. It’s closely related to the resources in physical channel. The information of numerology/TTI duration should be indicated when UE is scheduled. Considering a single logical channel can be mapped to one or more numerology/TTI duration, the logical channels mapped to different numerology/TTI duration may be different. Since different set of logical channels will be process in LCP procedure for different numerology/TTI, the LCP procedure should be process for each numerology/TTI independently.
Figure 2.2-1 shows an example. In which case, the mapping between logical channel and numerology/TTI are shown as follow:
· The logical channels 1/2 are mapped in numerology/TTI 1
· The logical channels 2/3 are mapped in numerology/TTI 2
· The logical channels 1/3 are mapped in numerology/TTI 2



Figure 2.2-1

Proposal 1: For the case that grants with different numerology/TTI duration are received, LCP procedure should be process for each numerology/TTI independently..
Priority for numerology/TTI duration
Three kinds of scenarios should be supported in NR at least. They are eMBB(Enhanced Mobile Broadband), mMTC(Massive Machine Type Communication) and uRLLC(Ultra Reliable & Low Latency Communication). Based on these scenarios, the future services would have different  requirement on time-frequency domain. In order to meet the different requirement, different numerology/TTI duration would exist in the same time. Different numerology has different symbol length, CP length and TTI duration etc, so different numerologies can meet the resources and delay requirement of different services. 
In LTE, it’s up to UE implementation when multiple UL grants are scheduled in one TTI[4]. 
------------------from 36.321-e10 begin---------------
NOTE:	When the MAC entity is requested to transmit multiple MAC PDUs in one TTI, steps 1 to 3 and the associated rules may be applied either to each grant independently or to the sum of the capacities of the grants. Also the order in which the grants are processed is left up to UE implementation. It is up to the UE implementation to decide in which MAC PDU a MAC control element is included when MAC entity is requested to transmit multiple MAC PDUs in one TTI. When the UE is requested to generate MAC PDU(s) in two MAC entities in one TTI, it is up to UE implementation in which order the grants are processed.
------------------from 36.321-e10 end---------------
In NR, the multiple UL grants could be different numerology if they’re scheduled in one TTI. For the sake of different priority processing of different services, it’s proposed to set different priority for different numerologies. For example, the highest priority can be set to URLLC because its requirement on delay is the most significant. 
Proposal 2: Some kind of priority should be configured for each numerology/TTI duration, and the LCP operation for each numerology/TTI duration should be processed in a sequence way based on the priority configured.
Conclusion
According to the analysis above, it is proposed:
Observation 1: The bucket size and Bj are configured/maintained per logical channel
Proposal 1: For the case that grants with different numerology/TTI duration are received, the LCP procedure should be process for each numerology/TTI independently.
Proposal 2: Some kind of priority should be configured for each numerology/TTI duration, and the LCP operation for each numerology/TTI duration should be processed in a sequence way based on the priority configured.
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