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1 Introduction

During RAN2#98, the discussion on LCP for NR reached the following agreements [1]: 
Agreements:

Logical Channel Priority is configured per MAC entity per logical channel 

PBR is not configured per numerology, it is per “logical channel” as in LTE 

Bj is calculated per logical channel. It is up to UE implementation to ensure that Bj is updated at the right time.  

FFS if it is up to UE implementation how the UL grants are processed if multiple UL grants are received or some form of prioritization guidelines are specified. 

As proposed in the running CR of TS 38.321, a parameter NR-UNIT is used as the time scale for the accumulation of Bj during LCP (as shown in the Appendix). 

Nevertheless, it currently remains unclear about the specific calculation of Bj and the definition of NR-UNIT (as proposed in the running CR of TS38.321), thus more discussion is needed. In this contribution, we will discuss about these issues and provide corresponding proposals. 
2 Discussion
As specified in TS 36.321, Bj shall be incremented by the product of PBR × TTI duration for each logical channel. However, the TTI duration in NR is not a unified value for the supported numerologies for a logical channel. Following the traditional Bj calculation, for Bj accumulation of logical channel j, if 1ms legacy TTI length is applied, the Bj can be incremented only at the subframe boundary. While for 0.2ms short TTI, the Bj can be incremented at each short TTI boundary. Therefore, the traditional Bj calculation can not be simply adopted, since following the traditional Bj calculation will enable different accumulation opportunities for different TTI length. 
In current 38.321 running CR, TTI is replaced with NR-UNIT in order to adapt the case with a logical channel mapping to the different numerology/TTI duration. It has been agreed that Bj shall be incremented by the product of PBR × NR-UNIT for each NR-UNIT. However it’s still not very clear what the NR-UNIT is. 

In LTE, [image: image1.png]


the PDSCH carries data known as Transport Blocks (TB) that is corresponding to a MAC PDU. TB/MAC PDU is passed from the MAC layer to the PHY layer once per Transmission Time Interval (TTI) which is 1 ms. 
Observation 1: In LTE, TTI is used to indicate the transmission duration of a TB which is 1 ms.

In NR, although 1ms TTI is not suitable, the TTI concept can also inherit the the basic characteristic of TTI duration which is the time unit of MAC PDU/TB transmission. For both DL and UL, MAC PDU/TB transmission duration is the time duration from the starting point to the end point of the corresponding transmission.
Proposal 1: In NR, for both DL and UL, TTI is the time duration from the starting point to the end point of the corresponding transmission.
In RAN1, it is discussed slot based data transmission. The term “slot” is to represent the smallest scheduling interval for each physical layer transmission. Slot based data transmission could be summarized as following four main cases [2]:

· Case1: one slot is a one MAC PDU transmission.
· Case2: slot aggregation could be continuous or non-continuous aggregated in one MAC PDU transmission.

· Case3: mini-slot could also be continuous or non-continuous aggregated in one MAC PDU transmission.
· Case4: mini-slot and slot aggregation could be aggregated in one MAC transmission.
In addition, the supported dynamic TTI durations are configured through RRC signaling to the UE and the specific value to use for each scheduling is indicated in the DCI. 
Observation 2: In NR, multiple TTI durations may be supported and configured through RRC signaling to the UE. The specific value to use for each scheduling is indicated in the DCI.
It has been agreed in RAN2 98 meeting that Bj is calculated per logical channel rather than per numerology/TTI duration. It is up to UE implementation to ensure that Bj is updated at the right time. In current running TS, it is stated that Bj is incremented for each NR-UNIT. However, there is no clear definition of NR-UNIT and this of course will result in different UE behavior if the value of NR-UNIT is determined by the UE itself. In addition, improper UE implementation may introduce some problem on LCP procedure and further impact scheduling of the UE. One example is shown as below. 
If the accumulation of Bj is completely decided by the UE itself. In case Bj is accumulated by a long TTI but the scheduled uplink is associated with short TTI, this may result in its consumption faster than its accumulation. In this case, it is possible that when Bj is negative, this logical channel can’t be scheduled for several scheduling opportunities on uplink grant with short TTI since during this time it has no the accumulation opportunities.

Observation 3: It is not suitable to not specify the NR-UNIT and leave the accumulation of Bj to UE implementation. 
Therefore, we think some definition on NR-UNIT is needed. Considering the issue mentioned above, we propose to use a common divisor of all supported TTI durations configured for the UE as NR-UNIT and UE increments the Bj each NR-UNIT according to this value. 
Proposal 2: NR-UNIT is a common divisor of all supported TTI durations configured for the UE and UE increments the Bj each NR-UNIT according to this value. 

3 Conclusion and Proposals
Based on the analysis above, we have the following proposals:

Observation 1: In LTE, TTI is used to indicate the transmission duration of a TB which is 1 ms.

Observation 2: In NR, multiple TTI durations may be supported and configured through RRC signaling to the UE. The specific value to use for each scheduling is indicated in the DCI.
Observation 3: It is not suitable to not specify the NR-UNIT and leave the accumulation of Bj to UE implementation. 

Proposal 1: In NR, for both DL and UL, TTI is the time duration from the starting point to the end point of the corresponding transmission.
Proposal 2: NR-UNIT is a common divisor of all supported TTI durations configured for the UE and UE increments the Bj each NR-UNIT according to this value. 
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