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1 Introduction
A Text Proposal to TS 38.321 on the LCP in NR is provided.  

2 Text Proposal

============================== Begin Text Proposal ==============================

2.1.1 5.4.3
Multiplexing and assembly
2.1.1.1 5.4.3.1
Logical channel prioritization
The Logical Channel Prioritization procedure is applied whenever a new transmission is performed.

RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:

-
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 × NR-UNIT for each NR-UNIT, 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. It is up to UE implementation when to update Bj.
Editor's note: (again) NR-UNIT is used. Editor thinks consistent unit (i.e. NR-UNIT) throughout the MAC would be desirable rather than to use e.g. one millisecond as proposed during the meeting.

The MAC entity shall, when a new transmission is performed:

1>
allocate resources to the logical channels in the following steps:

-
Step 1: Relevant logical channels for the UL grant cofingured with high-priority 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);

Editor's note: compared to LTE, 'All the logical channels' is replaced with 'Relevant logical channels for the UL grant'.

-
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 relevant logical channels configured with high-priority 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.
-
Step 4: If any resources remain, relevant logical channels for the UL grant configured with low-priority 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 5: the MAC entity shall decrement Bj by the total size of MAC SDUs served to logical channel j in Step 4;

-
Step 6:if any resources remain, all the relevant logical channels configured with low-priority 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.
Editor's note: the wording 'relevant' needs to be further clarified after having concrete RAN2 agreements (by considering e.g. numerology/TTI, packet duplication, transmission profile, etc.).

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 or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) 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 for all the relevant logical channels;

-
if the MAC entity is given an UL grant size that is equal to or larger than [X] bytes while any of the relevant logical channels having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding.

Editor's note: The 4th rule above can be checked further. The fixed value X should also be determined by RAN2.

For transmission on an UL grant of a certain TTI length and numerology, the MAC entity shall only consider logical channels as relevant which are allowed to be transmitted with that TTI length according to allowedTTI-Length, with that SCS according to allowedSCS.
If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs, the MAC entity shall not generate a MAC PDU for the HARQ entity in the following cases:

-
in case the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI.

Editor's note:  The term C-RNTI is tentatively used to capture the agreement. Can be changed later.
Editor's note: The condition 'If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs' comes from LTE, and can be discussed later. Also aperiodic CSI condition from LTE is missing.
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
…

UL grants shall be prioritised in accordance with the following order (highest priority listed first):

-
…
Editor's note: The detailed priority order (e.g. CCCH/C-RNTI MAC CE -> BSR MAC CE -> PHR MAC CE, …) is not discussed yet, so leave it empty for the time being. Will be filled out later.
Editor's note: The name of RRC parameters priority, prioritisedBitRate, bucketSizeDuration, and skipUplinkTxDynamic are tentatively used to capture the agreement, but can be changed later.
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, if these grants are associated with the same group of logical channels. Otherwise, steps 1 to 3 and the associated rules should be applied to each grant independently. The order in which the grants are processed is configured by upper layers.
2.1.1.2 5.4.3.2
Multiplexing of MAC Control Elements and MAC SDUs
The MAC entity shall multiplex MAC CEs and MAC SDUs in a MAC PDU according to subclauses 5.4.3.1 and 6.1.2.
3 Conclusion and Proposals

RAN2 is suggested to capture the TP proposed above to TS38.321. 
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