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Introduction


This contribution is a text proposal for section 5.4.3 of 38.321 reflecting proposals based on email discussion [99b#40] [NR UP/MAC] LCP. These proposals are re-copied here for convenience, with colour added to indicate corresponding text in TP:
Proposal 1: Subcarrier spacing and PUSCH duration restrictions are applied independently.

Proposal 2: Decide at RAN2#100 if LCH selection includes a restriction on minimum PUSCH duration.

Proposal 3: No restriction or additional configuration is introduced related to type and/or shared usage of grant.

Proposal 4: No additional restriction based on the granularity of PUSCH transmission duration is introduced.

Proposal 5: In case of slot aggregation, the duration of a single repetition of a TB (i.e. single PUSCH transmission) should be considered for LCH selection.

Proposal 6: The minimum grant size for not transmitting padding or padding BSR while having data available for transmission is 8 bytes.

Proposal 7: UL skipping can only occur if there is no data available for any LCG.

Proposal 8: A priority order is specified between different types of MAC CE and logical channels and the order is the same as in LTE.

Proposal 9: No change to the draft specification to address the “skipping segmentation” behavior. Revisit after December in case there are concerns.

Proposal 10: No mechanism is introduced to minimize the reordering workload at the PDCP receiver.

Proposal 11: No mapping rule is specified for MAC CE in case of multiple grants.

Proposal 12: No additional prioritization mechanism based on time is specified before December.

Proposal 13: No change to existing text to clarify that only logical channels with data are allocated resources in step 1.

Proposal 14: No enhancements to LCP procedure to allow eMBB data to be allocated resources only in Step 3 for short PUSCH duration.

Proposal 15: The increase of the variable Bj is independent of whether LCHj can utilize the grant or not.

Proposal 16: Adopt the following TP for the description of how variable Bj is incremented:

“[…] 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 before initiating LCP by the product PBR x T for an interval of time T, where PBR is Prioritized Bit Rate of logical channel j. […]”
In addition, the rapporteur of [99b#40] would like to suggest the following additional TP in the spirit of accelerating completion of the work related to LCP:
Additional TP#1: to implement agreement from RAN2#99 related to LCP restriction based on Cell:
3. Parameters for LCP restrictions - Sub-Carrier Spacing, Cell, “Time”.  What “time” means is FFS (e.g. PUSCH transmission duration and K2).  FFS if other parameters are required (e.g. transmission mode).

Additional TP#2: to add the case of the configured grant to the text that describes when to not generate a MAC PDU, based on following agreement from RAN2#98:
1.
In NR, when the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity.

Text Proposal for 38.321 v1.0.1
5.4.3
Multiplexing and assembly
5.4.3.1
Logical channel prioritization
5.4.3.1.1
General

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 before initiating LCP by the product PBR × T for an interval of time T[99b#40 Rapporteur’s note: TBD if we need to further specify T, e.g. “time elapsed since the Bj was last updated”], 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.
If the MAC entity is requested to transmit multiple MAC PDUs in one NR-UNIT, or if the MAC entity receives the multiple UL grants within the same NR-UNIT, it is up to UE implementation in which order the grants are processed.

5.4.3.1.2
Selection of logical channels

The MAC entity shall, when a new transmission is performed:
1> select the logical channels for each UL grant that satisfy all the following conditions:
2> logical channels for which the set of allowed sub-carrier spacing values in lcp-allowedSCS includes the sub-carrier spacing of the PUSCH transmission;
2> logical channels for which lcp-minPUSCH-Duration is smaller or equal than the duration of the PUSCH transmission; [99b#40 Rapporteur’s note: To be decided at RAN2#100]
2> logical channels for which lcp-maxPUSCH-Duration is larger or equal than the duration of the PUSCH transmission;
2> logical channels for which lcp-allowedServingCells includes the serving cell on which PUSCH is transmitted. [99b#40 Rapporteur’s note: additional TP#1]
Editor's note: Even though RAN2 agreed to use parameters SCS, cell, and Time, details of selection should be discussed and determined further by RAN2.
5.4.3.1.3
Allocation of resources

The MAC entity shall, when a new transmission is performed:
1>
allocate resources to the logical channels as follows:
2>
logical channels selected in subclause 5.4.3.1.2 for the UL grant 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);

2>
decrement Bj by the total size of MAC SDUs served to logical channel j above;
NOTE:
The value of Bj can be negative.

2>
if any resources remain, all the logical channels selected in subclause 5.4.3.1.2 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 above three-step LCP procedure is used as a baseline as agreed in RAN2 NR AH#2, and RAN2 confirmation requires.

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;
-
if the MAC entity is given an UL grant size that is equal to or larger than [8] bytes while 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.
If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs and there is no data available for any LCG, 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.
-
in case the grant indicated to the HARQ entity is a configured uplink grant; [99b#40 Rapporteur’s note: add case of configured uplink grant which seemed to be missing (additional TP#2)]
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):
-
 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, Extended PHR, or Dual Connectivity PHR;

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

-
MAC control element for BSR included for padding;

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.

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.

