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1. Introduction

The contribution discusses baseline logical channel prioritization procedure (LCP) for NR.
2. Discussion

The logical channel prioritization (LCP) procedure in LTE was designed agnostic to underlying RAT, which makes it possible to reusing it for NR. The main question is whether the Prioritized Bit Rate (PBR) concept is supported in NR: the token is put into the bucket every TTI by the PBR in the LTE LCP.

The LCP procedure was specified in the first LTE release and is remained in the specification since then without major changes, which says that the PBR concept is well-proven solution. Therefore the PBR concept in LTE LCP can be used as baseline for NR as well.
Proposal 1: Agree to support the PBR concept in NR

If proposal 1 is agreed, then the text in 5.4.3.1 in TS 36.321 [1] can be largely reusable for NR. The text proposal (with revision mark against LTE) is in the Annex
Proposal 2: Adopt the text proposal from LTE in Annex as baseline for NR. 
3. Conclusion
Proposal 1: Agree to support the PBR concept in NR

Proposal 2: Adopt the text proposal (from LTE) in Annex as baseline for NR. 
4. References

[1] TS 36.321 V14.1.0 (2016-12); 3GPP; TSG RAN; E-UTRA; MAC protocol specification
5. Annex
=== Start of the TP (copied from LTE MAC specification V14.1.0) ===
5.4.3
Multiplexing and assembly

5.4.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed.

RRC controls the scheduling of uplink data by signalling for each logical channel: priority where an increasing priority value indicates a lower priority level, prioritisedBitRate which sets the Prioritized Bit Rate (PBR), bucketSizeDuration which sets the Bucket Size Duration (BSD). 

The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × TTI duration for each TTI, where PBR is Prioritized Bit Rate of logical channel j. However, the value of Bj can never exceed the bucket size and if the value of Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size. The bucket size of a logical channel is equal to PBR × BSD, where PBR and BSD are configured by upper layers.

The MAC entity shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:

-
The MAC entity shall allocate resources to the logical channels in the following steps:

-
Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to “infinity”, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);

-
Step 2: the MAC entity shall decrement Bj by the total size of MAC SDUs served to logical channel j in Step 1;

NOTE:
The value of Bj can be negative.

-
Step 3: if any resources remain, all the logical channels are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.

-
The UE shall also follow the rules below during the scheduling procedures above:

- 
the UE should not segment an RLC SDU (or partially transmitted SDU
) if the whole SDU (or partially transmitted SDU
) fits into the remaining resources of the associated MAC entity;

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;

-
the UE should maximise the transmission of data.

-
if the MAC entity is given an UL grant size that is equal to or larger than [TBD]
 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding
;



The MAC entity shall not transmit data for a logical channel corresponding to a radio bearer that is suspended (the conditions for when a radio bearer is considered suspended are defined in [8]).





For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order:

-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for SPS confirmation;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR;


-
data from any Logical Channel, except data from UL-CCCH;





=== End of the TP ===
�This part can be added later.


�RLC retransmission would be per RLC SDU.


�RLC retransmission would be per RLC SDU.


�4-byte is the minimum size of RLC header and MAC subheader.


�Segmented retransmission is not supported in NR.


�This part can be added later.


�This part can be added later.


�Details on the priority of MAC CEs could be discussed later.


�How to handle multiple grant need further discussion.





