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1. Introduction
The contribution lists up open issues on NR MAC according to the running TS 38.321 V1.1.0 [1].
3
Definitions, symbols and abbreviations

3.1
Definitions

[Issue 3.1-1]
HARQ information may need to update according to RAN1 input.
4
General
4.2
MAC architecture
4.2.1
MAC Entities
[Issue 4.2.1-1]
RAN2 needs to decide whether to have a scenario with no MAC entity in SCG (i.e. 2x). If not, no changes are required.

[Issue 4.2.1-2]
RAN2 should discuss the general principles on SUL for general descriptions (e.g. whether to allow SUL on PCell only; whether to configure CA with SUL, etc.). 
5
MAC procedures
5.1
Random Access procedure
5.1.1
Random Access procedure initialization
[Issue 5.1.1-1]
RAN1 and RAN2 need to confirm PDCCH order concept.
[Issue 5.1.1-2]
[General] Beamforming may impact to RA procedure.

[Issue 5.1.1-3]
[General] SUL may impact to RA procedure.

[Issue 5.1.1-4]
To put the following Editor's Note on prioritized RA:

Editor's Note: Prioritized random access is not complete and is targeted for completion in June 2018.

5.1.2
Random Access Resource selection

[Issue 5.1.2-1]
RAN2 needs to conclude whether ssb-Threshold is mandatory or not. Also, RAN2 should discuss the case when multiple SS blocks are above the ssb-Threshold.

[Issue 5.1.2-2]
For RA group selection, RAN2 should confirm with RAN1 whether other PHY parameters used in LTE (i.e. deltaPreambleMsg3, messagePowerOffsetGroupB) are valid for NR.

[Issue 5.1.2-3]
The order of procedure (e.g. selection of SS block) can be re-arranged later.
5.1.3
Random Access Preamble transmission

[Issue 5.1.3-1]
RAN1 and RAN2 should confirm the equation for PREAMBLE_RECEIVED_TARGET_POWER.
[Issue 5.1.3-2][*]
RAN2 should conclude RA-RNTI calculation equation (using time and frequency information).
5.1.4
Random Access Response reception

[Issue 5.1.4-1]
RAN1 and RAN2 should confirm whether to support multiple Msg1 transmissions. If not, the text can be simplified by removing the procedures with 'multiple preamble transmission'. (Even if supported, the text can be improved.)
[Issue 5.1.4-2][*]
RAN1 and RAN2 should decide [TBD] value for starting of the RAR window.
[Issue 5.1.4-3]
RAN2 should discuss handling of measurement gap for the reception of RAR. (In LTE, UE monitors RAR regardless of the occurrence of a measurement gap)
[Issue 5.1.4-4]
RAN2 should discuss whether to support 'power ramping suspension' for DC (as in LTE). (Currently it is not captured)

[Issue 5.1.4-5]
The location of 'increment PREAMBLE_POWER_RAMPING_COUNTER by 1') can be discussed further.
5.1.5
Contention Resolution

[Issue 5.1.5-1]
RAN2 should discuss handling of measurement gap for the reception of Msg4. (In LTE, UE monitors RAR regardless of the occurrence of a measurement gap)
[Issue 5.1.5-2]
RAN2 should discuss whether to support 'power ramping suspension' for DC (as in LTE). (Currently it is not captured)

[Issue 5.1.5-3]
The location of 'increment PREAMBLE_POWER_RAMPING_COUNTER by 1') can be discussed further.
5.2
Maintenance of Uplink Time Alignment
[Issue 5.2-1]
RAN2 should discuss handling of configured resources when TAT expires. (currently captured as 'deactivated' as in LTE.)

[Issue 5.2-2]
RAN2 should confirm whether the LTE principle is applied to NR: max UL timing differences between TAGs. (also subject to RAN4)
[Issue 5.2-3]
RAN2 should confirm whether the LTE principle is applied to NR: UE cannot transmit UL (except RA) if TAT is not running.
5.3
DL-SCH data transfer
5.3.1
DL Assignment reception
[Issue 5.3.1-1]
RAN1 and RAN2 should discuss/ confirm the handling of NDI (also for SPS).
[Issue 5.3.1-2][*]
SPS details need to be captured. (To be resolved by the conclusion of [99bis#41].)
[Issue 5.3.1-3]
RAN1 should confirm whether the DCI for BCCH may not include RV. If there is a case that DCI is not included (as in LTE), the procedure to determine RV (e.g. based on SFN and subframe number) (as in LTE).

5.3.2
HARQ operation
5.3.2.1
HARQ Entity
[Issue 5.3.2.1-1]
RAN2 may need to capture TTI bundling-like operations (e.g. slot aggregation (repetition) and/or multi-slot scheduling (multiple TBs)) for both DL and UL.
5.4
UL-SCH data transfer
5.4.1
UL Grant reception
[Issue 5.4.1-1]
RAN1 and RAN2 should discuss/ confirm the handling of NDI (also for SPS).

[Issue 5.4.1-2][*]
SPS details need to be captured. (To be resolved by the conclusion of [99bis#41].)
5.4.2
HARQ operation
5.4.2.1
HARQ Entity
[Issue 5.4.2.1-1]
SPS details need to be captured (e.g. skipping SPS grant)

[Issue 5.4.2.1-2]
RAN2 may need to capture TTI bundling-like operations (e.g. slot aggregation (repetition) and/or multi-slot scheduling (multiple TBs)) for both DL and UL.
[Issue 5.4.2.1-3]
RAN2 should decide whether to allow non-adaptive retransmission over SPS grant.

5.4.2.2
HARQ process

[Issue 5.4.2.1-3]
RAN2 should decide whether to allow non-adaptive retransmission over SPS grant.

5.4.3
Multiplexing and assembly
5.4.3.1
Logical channel prioritization
5.4.3.1.1
General

5.4.3.1.2
Selection of logical channels

[Issue 5.4.3.1.2-1][*]
RAN2 should conclude how to select logical channels for LCP (considering SCS, cell, and time). (To be resolved by the conclusion from [99bis#40].)
5.4.3.1.3
Allocation of resources

[Issue 5.4.3.1.3-1]
RAN2 should confirm whether the three-step LCP procedure is used for NR. (currently it is a baseline)

[Issue 5.4.3.1.3-2][*]
RAN2 should conclude the detailed text for LCP rules: UE shall not send only padding if the grant size is equal to or larger than [X] bytes. (To be resolved by the conclusion from [99bis#40].)
[Issue 5.4.3.1.3-3]
RAN2 should confirm whether the condition to not generate a MAC PDU in the LTE (i.e. If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs) can be re-used for NR. (aperiodic CSI condition can be revisited later) (To be resolved by the conclusion from [99bis#40].)
[Issue 5.4.3.1.3-4]
RAN2 should confirm the conditions in [Issue 5.4.3.1.3-3] are applied to the configured grant (i.e. skippingSPS). (To be resolved by the conclusion from [99bis#40].)
[Issue 5.4.3.1.3-5][*]
RAN2 should conclude LCP priority order (e.g. CCCH/C-RNTI MAC CE -> BSR MAC CE -> PHR MAC CE, …). (To be resolved by the conclusion from [99bis#40].)
5.4.4
Scheduling Request
[Issue 5.4.4-1]
RAN1 should conclude with physical parameters for SR (e.g. sr-ConfigIndex). Or, RAN2 can refrain from listing up L1 parameters unless it requires.
[Issue 5.4.4-2][*]
RAN2 should conclude SR details (e.g. whether to trigger RA, etc.) (To be resolved by the conclusion of [99bis#38].)
[Issue 5.4.4-3]
RAN2 should conclude whether SR should not be transmitted during measurement gap (as in LTE). (To be resolved by the conclusion of [99bis#38].)
5.4.5
Buffer Status Reporting
[Issue 5.4.5-1][*]
RAN2 should conclude whether only short BSR is used if a single LCG has data available. (To be resolved by the conclusion of [99bis#39].)
[Issue 5.4.5-2]
RAN2 should conclude whether truncated BSR does not (re)start periodicBSR-Timer. (To be resolved by the conclusion of [99bis#39].)
[Issue 5.4.5-3][*]
RAN2 should conclude the detailed procedure for BSR cancellation.  (To be resolved by the conclusion of [99bis#39].)
5.4.6
Power Headroom Reporting
[Issue 5.4.6-1]
RAN2 can consider updating the names of parameters.
[Issue 5.4.6-2]
RAN2 should conclude whether phr-ModeOtherCG is used for EN-DC.

[Issue 5.4.6-3]
RAN1 and RAN2 should conclude whether to allow multiple PUCCH SCells (which impacts to have multiple type 2 PH values for multiple SCells).

5.7
Discontinuous Reception (DRX)
[Issue 5.7-1][*]
RAN2 should conclude the equation to calculate the starting point of drx-onDurationTimer.
[Issue 5.7-2]
RAN2 should conclude the detailed conditions when to monitor PDCCH considering Half-duplex and measurement gap.
[Issue 5.7-3][*]
RAN2 should conclude when to start the drx-HARQ-RTT-TimerUL (e.g. 'last' PUSCH transmission).
[Issue 5.7-4]
RAN1 and RAN2 should conclude UE behaviours when it is not in the Active Time (e.g. to not report CQI/PMI/RI/PTI on PUCCH, as in LTE).

5.8
Semi-Persistent Scheduling (SPS)

5.8.1
General

[Issue 5.8.1-1]
RAN2 can consider updating the names of parameters.
[Issue 5.8.1-2]
RAN2 can consider additional parameters used in LTE (e.g. numberOfConfDL/ULSPS-Processes).

[Issue 5.8.1-3][*]
RAN2 should conclude how to capture SPS/GF details. (To be resolved by the conclusion of [99bis#41].)
5.8.2
Downlink
[Issue 5.8.2-1][*]
RAN2 should conclude the equation to calculate DL assignment timing. (To be resolved by the conclusion of [99bis#41].)
5.8.3
Uplink

[Issue 5.8.3-1][*]
RAN2 should conclude the equation to calculate UL grant timing. (To be resolved by the conclusion of [99bis#41].)
5.9
Activation/Deactivation of SCells
[Issue 5.9-1][*]
RAN2 should confirm whether the SpCell is always activated.
[Issue 5.9-2][*]
RAN2 should conclude detailed procedures for activation (e.g. PDCCH monitoring, CSI feedbacks, etc.). Also, PHR should be triggered upon activation.
[Issue 5.9-3][*]
RAN2 should conclude detailed procedures for deactivation (e.g. PDCCH monitoring, CSI feedbacks, etc.).
[Issue 5.9-4]
RAN2 can consider updating the procedure for restarting the sCellDeactivationTimer by taking UL SPS on SCell into account.

[Issue 5.9-5]
RAN2 should confirm whether LTE principle can be maintained for HARQ feedback requirement (subject to RAN4).
5.10
Activation/Deactivation of PDCP duplication
[Issue 5.10-1]
RAN2 should discuss details on activation/deactivation of PDCP duplication.

5.13
Handling of unknown, unforeseen and erroneous protocol data
[Issue 5.13-1]
RAN2 should confirm the working assumption (i.e. to discard the whole MAC PDU) as an agreement.

6
Protocol Data Units, formats and parameters
6.1
Protocol Data Units
6.1.3
MAC Control Elements (CEs)

6.1.3.1
Buffer Status Report MAC CEs

[Issue 6.1.3.1-1][*]
RAN2 should conclude the MAC subheader for long BSR. (To be resolved by the conclusion of [99bis#39].)
[Issue 6.1.3.1-2][*]
RAN2 should discuss whether to have two tables for BS, and the values for BSR table(s). (To be resolved by the conclusion of [99bis#39].)
6.1.3.2
C-RNTI MAC CE
[Issue 6.1.3.2-1][*]
RAN2 should conclude the size of C-RNTI (e.g. to 16-bit as in LTE).
6.1.3.3
UE Contention Resolution Identity MAC CE
[Issue 6.1.3.3-1][*]
RAN2 should conclude the size of the UE Contention Resolution Identity MAC CE (e.g. to 48-bit as in LTE).
6.1.3.4
Timing Advance Command MAC CE
[Issue 6.1.3.4-1][*]
RAN2 should conclude the format of TAC MAC CE, and also the range of TAC (TA). (subject to RAN1 and RAN4)
6.1.3.8
Power Headroom Report MAC CE

[Issue 6.1.3.8-1][*]
RAN1 and RAN2 should conclude the maximum number of CCs in CA/DC (for the Ci bitmap in PHR MAC CE). (Depending on the conclusion, we might have only one type of bitmap.)
6.1.3.9
SCell Activation/Deactivation MAC CEs
[Issue 6.1.3.9-1][*]
RAN1 and RAN2 should conclude the maximum number of CCs in CA/DC (for the Ci bitmap in SCell Activation/Deactivation MAC CE). (Depending on the conclusion, we might have only one type of bitmap.)
6.1.3.10
Duplication Activation/Deactivation MAC CE
[Issue 6.1.3.10-1]
RAN2 should discuss details on activation/deactivation of PDCP duplication.

[Issue 6.1.3.10-2]Detailed message format can be updated later (e.g. without R bit).

6.2
Formats and parameters

6.2.3
MAC payload for Random Access Response
[Issue 6.2.3-1][*]
RAN2 should conclude the size of each field (i.e. TAC [12], UL grant [11], Temporary C-RNTI [16]) in RAR. Depending on the conclusion, the RAR format may need to be updated. (subject to RAN1 and RAN4)
7
Variables and constants

7.1
RNTI values
[Issue 7.1-1][*] RAN2 should conclude with the range of RNTI values (and the number of each RNTI e.g. SI-RNTI, P-RNTI, etc.)
7.2
Backoff Parameter values
[Issue 7.2-1][*] RAN2 should conclude with the range of backoff parameter values.
3. Conclusion

Among the issue listed above, we think the red-highlighted issues above must be resolved by this meeting, and propose to discuss them as high priority. We also categorize the issues according to the relevant RAN2 email discussion.
The critical open issues (no relevant RAN2 email discussion):

[Issue 5.1.3-2][*]
RAN2 should conclude RA-RNTI calculation equation (using time and frequency information).

[Issue 5.1.4-2][*]
RAN1 and RAN2 should decide [TBD] value for starting of the RAR window.

[Issue 5.7-1][*]
RAN2 should conclude the equation to calculate the starting point of drx-onDurationTimer.

[Issue 5.7-3][*]
RAN2 should conclude when to start the drx-HARQ-RTT-TimerUL (e.g. 'last' PUSCH transmission).

[Issue 5.9-1][*]
RAN2 should confirm whether the SpCell is always activated.

[Issue 5.9-2][*]
RAN2 should conclude detailed procedures for activation (e.g. PDCCH monitoring, CSI feedbacks, etc.). Also, PHR should be triggered upon activation.

[Issue 5.9-3][*]
RAN2 should conclude detailed procedures for deactivation (e.g. PDCCH monitoring, CSI feedbacks, etc.).

[Issue 6.1.3.2-1][*]
RAN2 should conclude the size of C-RNTI (e.g. to 16-bit as in LTE).

[Issue 6.1.3.3-1][*]
RAN2 should conclude the size of the UE Contention Resolution Identity MAC CE (e.g. to 48-bit as in LTE).

[Issue 6.1.3.4-1][*]
RAN2 should conclude the format of TAC MAC CE, and also the range of TAC (TA). (subject to RAN1 and RAN4)

[Issue 6.1.3.8-1][*]
RAN1 and RAN2 should conclude the maximum number of CCs in CA/DC (for the Ci bitmap in PHR MAC CE). (Depending on the conclusion, we might have only one type of bitmap.)

[Issue 6.1.3.9-1][*]
RAN1 and RAN2 should conclude the maximum number of CCs in CA/DC (for the Ci bitmap in SCell Activation/Deactivation MAC CE). (Depending on the conclusion, we might have only one type of bitmap.)

[Issue 6.2.3-1][*]
RAN2 should conclude the size of each field (i.e. TAC [12], UL grant [11], Temporary C-RNTI [16]) in RAR. Depending on the conclusion, the RAR format may need to be updated. (subject to RAN1 and RAN4)

[Issue 7.1-1][*] RAN2 should conclude with the range of RNTI values (and the number of each RNTI e.g. SI-RNTI, P-RNTI, etc.)

[Issue 7.2-1][*] RAN2 should conclude with the range of backoff parameter values.
The critical open issues subject to [99bis#38] SR:

[Issue 5.4.4-2][*]
RAN2 should conclude SR details (e.g. whether to trigger RA, etc.) (To be resolved by the conclusion of [99bis#38].)
The critical open issues subject to [99bis#39] BSR:

[Issue 5.4.5-1][*]
RAN2 should conclude whether only short BSR is used if a single LCG has data available. (To be resolved by the conclusion of [99bis#39].)

[Issue 5.4.5-3][*]
RAN2 should conclude the detailed procedure for BSR cancellation.  (To be resolved by the conclusion of [99bis#39].)

[Issue 6.1.3.1-1][*]
RAN2 should conclude the MAC subheader for long BSR. (To be resolved by the conclusion of [99bis#39].)

[Issue 6.1.3.1-2][*]
RAN2 should discuss whether to have two tables for BS, and the values for BSR table(s). (To be resolved by the conclusion of [99bis#39].)
The critical open issues subject to [99bis#40] LCP:

[Issue 5.4.3.1.2-1][*]
RAN2 should conclude how to select logical channels for LCP (considering SCS, cell, and time). (To be resolved by the conclusion from [99bis#40].)

[Issue 5.4.3.1.3-2][*]
RAN2 should conclude the detailed text for LCP rules: UE shall not send only padding if the grant size is equal to or larger than [X] bytes. (To be resolved by the conclusion from [99bis#40].)

[Issue 5.4.3.1.3-5][*]
RAN2 should conclude LCP priority order (e.g. CCCH/C-RNTI MAC CE -> BSR MAC CE -> PHR MAC CE, …). (To be resolved by the conclusion from [99bis#40].)
The critical open issues subject to [99bis#41] SPS:

[Issue 5.3.1-2][*]
SPS details need to be captured. (To be resolved by the conclusion of [99bis#41].)

[Issue 5.4.1-2][*]
SPS details need to be captured. (To be resolved by the conclusion of [99bis#41].)

[Issue 5.8.1-3][*]
RAN2 should conclude how to capture SPS/GF details. (To be resolved by the conclusion of [99bis#41].)

[Issue 5.8.2-1][*]
RAN2 should conclude the equation to calculate DL assignment timing. (To be resolved by the conclusion of [99bis#41].)

[Issue 5.8.3-1][*]
RAN2 should conclude the equation to calculate UL grant timing. (To be resolved by the conclusion of [99bis#41].)
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