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1 Introduction
Based on the discussion paper in [1], we propose the text proposal to TS 38.321 on MAC modelling of PDCCH monitoring and TTI length.
============================== Begin Text Proposal ============================
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

BSR
Buffer Status Report
CE
Control Element
CORESET          Control Resource Set
LCG
Logical Channel Group
MAC
Medium Access Control
MCG
Master Cell Group
PCell
Primary Cell
PHR
Power Headroom Report
PTAG
Primary Timing Advance Group
SCell
Secondary Cell
SCG
Secondary Cell Group
SR
Scheduling Request
SpCell
Special Cell
STAG
Secondary Timing Advance Group
TAG
Timing Advance Group
TB
Transport Block
============================== End Text Proposal ============================
============================== Begin Text Proposal ============================
5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted, the MAC entity shall:

1>
start ra-ResponseWindowSize at the TTI that contains the end of the preamble transmission plus [TBD] TTIs;

Editor's note: The name of ra-ResponseWindowSize (which was used in LTE) can be changed later.

Editor's note: The value of TBD duration is FFS. It is a fixed duration and should be as low as possible.

Editor's note: The term 'NR-UNIT' is used tentatively, and should be replaced later with e.g. subframe/TTI/slot after having RAN1 input.
1>
monitor the PDCCH occasion of the SpCell for Random Access Response(s) identified by the RA-RNTI while ra-ResponseWindowSize is running;
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).

1>
if a downlink assignment for this TTI has been received on the PDCCH occasion for the RA-RNTI and the received TB is successfully decoded:
2>
if the Random Access Response contains a Backoff Indicator subheader:

3>
set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1.

2>
else:

3>
set the PREAMBLE_BACKOFF to 0 ms.

Editor's note: Whether to re-introduce Backoff Indicator subheader is NOT determined in RAN2, and it needs to be confirmed by RAN2.

2>
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3):

3>
consider this Random Access Response reception successful;

3>
apply the following actions for the serving cell where the Random Access Preamble was transmitted:

4>
process the received Timing Advance Command (see subclause 5.2);

4>
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);
Editor's note: The yellow-highlighted part (and also Timing Advance Command) needs to confirm by RAN1 and RAN2.

4>
process the received UL grant value and indicate it to the lower layers;

3>
if ra-PreambleIndex was explicitly signalled, and it was not 0b000000 (i.e., not selected by the MAC entity):

4>
consider the Random Access procedure successfully completed.

3>
else:

4>
set the TEMPORARY_C-RNTI to the value received in the Random Access Response;

4>
if this is the first successfully received Random Access Response within this Random Access procedure:

5>
if the transmission is not being made for the CCCH logical channel:

6>
indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission;
5>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.
1>
if ra-ResponseWindowSize expires, and;

1>
if the Random Access Response has not been received:

2>
consider the Random Access Response reception not successful;
2>
if the notification of power ramping suspension has not been received from lower layers:
3>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

Editor's note: Need to confirm from RAN1 on power ramping suspension, and can be added later.
2>
if PREAMBLE_TRANSMISSION_COUNTER = ra-PreambleTx-Max + 1:

3>
if the Random Access Preamble is transmitted on the SpCell:

4>
indicate a Random Access problem to upper layers;

3>
else if the Random Access Preamble is transmitted on a SCell:

4>
consider the Random Access procedure unsuccessfully completed;

2>
if in this Random Access procedure, the Random Access Preamble was selected by MAC:

3>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;

3>
delay the subsequent Random Access Preamble transmission by the backoff time;

Editor's note: again, the backoff details can be discussed later.

2>
perform the Random Access Resource selection procedure (see subclause 5.1.2).
The MAC entity may stop ra-responseWindowSize (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
HARQ operation is not applicable to the Random Access Response transmission.
============================== End Text Proposal ============================
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5.1.5
Contention Resolution

Contention Resolution is based on either C-RNTI on PDCCH occasion of the SpCell or UE Contention Resolution Identity on DL-SCH.

Once Msg3 is transmitted, the MAC entity shall:

1>
start ra-ContentionResolutionTimer and restart ra-ContentionResolutionTimer at each HARQ retransmission;

1>
monitor the PDCCH occasion while ra-ContentionResolutionTimer is running;

Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).

1>
if notification of a reception of a PDCCH transmission is received from lower layers:

2>
if the C-RNTI MAC CE was included in Msg3:

3>
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 

3>
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI:

4>
consider this Contention Resolution successful;

4>
stop ra-ContentionResolutionTimer;

4>
discard the TEMPORARY_C-RNTI;

4>
consider this Random Access procedure successfully completed.

2>
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:

3>
if the MAC PDU is successfully decoded:

4>
stop ra-ContentionResolutionTimer;

4>
if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and

4>
if the UE Contention Resolution Identity in the MAC CE matches the CCCH SDU transmitted in Msg3:

5>
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

5>
set the C-RNTI to the value of the TEMPORARY_C-RNTI;

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Random Access procedure successfully completed.

4>
else

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

1>
if ra-ContentionResolutionTimer expires:

2>
discard the TEMPORARY_C-RNTI;

2>
consider the Contention Resolution not successful.

1>
if the Contention Resolution is considered not successful:

2>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;

2>
if the notification of power ramping suspension has not been received from lower layers:

3>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

3>
indicate a Random Access problem to upper layers.

2>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
2>
delay the subsequent Random Access Preamble transmission by the backoff time;

2>
perform the Random Access Resource selection procedure (see subclause 5.1.2).
============================== End Text Proposal ============================
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5.3
DL-SCH data transfer
5.3.1
DL Assignment reception
Downlink assignments transmitted on the PDCCH occasion both indicate that there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.
Editor's note: The term PDCCH is tentatively used to capture the agreement, but can be changed later.
============================== End Text Proposal ============================
============================== Begin Text Proposal ============================
5.4
UL-SCH data transfer
5.4.1
UL Grant reception
Uplink grant is either received dynamically on the  PDCCH occasion, in a Random Access Response, or configured semi-persistently by RRC. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers.
Editor's note: The term PDCCH is tentatively used to capture the agreement, but can be changed later.
============================== End Text Proposal ============================
============================== Begin Text Proposal ============================
5.5
PCH reception
When the MAC entity needs to receive PCH, the MAC entity shall:

1>
if a PCH assignment has been received on the PDCCH occasion for the P-RNTI: 

2>
attempt to decode the TB on the PCH as indicated by the PDCCH information;
2>
if the TB on the PCH has been successfully decoded:
3>
deliver the decoded MAC PDU to upper layers.

============================== End Text Proposal ============================
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5.7
Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH occasion monitoring. When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH occasion discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH occasion continuously. When using DRX operation, the MAC entity shall monitor PDCCH occasion according to requirements found in this specification.
RRC controls DRX operation by configuring the following timers:

-
drx-onDurationTimer: the number of consecutive TTI(s) at the beginning of a DRX Cycle;

-
drx-InactivityTimer: the number of consecutive TTI(s) after the TTI in which a PDCCH indicates an initial UL or DL user data transmission for the MAC entity;

-
drx-RetransmissionTimerDL: the maximum number of consecutive TTI(s) until a DL retransmission is received;

-
drx-RetransmissionTimerUL: the maximum number of consecutive TTI(s) until a grant for UL retransmission is received;

-
drx-LongCycle: the Long DRX cycle;

-
drx-ShortCycle (optional): the Short DRX cycle;

-
drx-ShortCycleTimer (optional): the number of consecutive NR-UNIT(s) the UE shall follow the Short DRX cycle.

Editor's note: The term PDCCH is tentatively used to capture the agreement, but can be changed later.
Editor's note: The name of RRC parameters are tentatively used to capture the agreement, but can be changed later.
Editor's note: From the discussion, it is unclear whether to introduce (DL/UL) HARQ RTT Timer (per HARQ process) for NR, and further discussion is required.
When a DRX cycle is configured, the Active Time includes the time while: 

-
drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or

-
-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in subclause 5.1.4).

Editor's note: Editor thinks the definition for the Active Time in LTE can be re-used, but RAN2 confirmation requires.
When DRX is configured, the MAC entity shall for each TTI:
Editor's note: From the discussion, it is unclear whether to introduce (DL/UL) HARQ RTT Timer for NR, and further discussion is required.
Editor's note: RAN2 did not discuss whether to introduce DRX command/ Long DRX Command MAC CE, and it should also be discussed (not captured in the procedural text below).
1>
if drx-InactivityTimer expires:

Editor's note: To use DRX Command MAC CE (in LTE) is missing above.
2>
if the Short DRX cycle is configured:

3>
start or restart drx-ShortCycle;

3>
use the Short DRX Cycle.

2>
else:

3>
use the Long DRX cycle.
1>
if drx-ShortCycle expires in this TTI:

2>
use the Long DRX cycle.
1>
if the Short DRX Cycle is used, and

// an equestion to calculate the Short DRX cycle starting point; or

1>
if the Long DRX Cycle is used, and

// an equestion to calculate the Long DRX cycle starting point:

Editor's note: equations to calculate the starting point of On Duration to be added later (after having NR SFN definition).
2>
start drx-onDurationTimer.

1>
if this TTI is part of  the Active Time:
Editor's note: Half-duplex and measurement gap conditions are not included, and may need to be added later.
2>
monitor the PDCCH occasion;

2>
if the PDCCH indicates a new transmission (DL or UL):

3>
start or restart drx-InactivityTimer.
1> 
else (i.e. not part of the Active Time):

2>
not report CQI/PMI/RI/PTI on PUCCH.
Editor's note: The term PDCCH is tentatively used to capture the agreement, but can be changed later.
Editor's note: the text 'not report CQI/PMI/RI/PTI on PUCCH' can be revisited if RAN2 receives some inputs from RAN1 (including CQI mask). Also, whether to transmit SRS and HARQ feedbacks is unclear, and not captured at the moment.
============================== End Text Proposal ============================
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5.9
Activation/Deactivation of SCells
If the MAC entity is configured with one or more SCells, the network may activate and deactivate the configured SCells.
The configured SCell(s) is activated and deactivated by:

-
receiving the Activation/Deactivation MAC CE described in subclause 6.1.3.X;

-
configuring sCellDeactivationTimer timer per configured SCell (except the SCell configured with PUCCH, if any): the associated SCell is deactivated upon its expiry.
Editor's note: subclause number for MAC CE needs to be updated later.

Editor's note: It is still unclear whether the SpCell is always activated, and yellow-highlighted part needs to be confirmed by RAN2.

The MAC entity shall for each TTI and for each configured SCell:
1>
if an Activation/Deactivation MAC CE is received in this TTI activating the SCell:

2>
activate the SCell:

Editor's note: activation details (e.g. PDCCH monitoring, CSI feedbacks, etc.) to be added later. Timing (by referencing RAN1/4 spec.) should also be added later, 
2>
start or restart the sCellDeactivationTimer associated with the SCell.

Editor's note: trigger PHR is missing, and should be discussed by RAN2.

1>
else if an Activation/Deactivation MAC CE is received in this TTI deactivating the SCell; or

1>
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI: 

2>
deactivate the SCell;

Editor's note: deactivation details (e.g. to not performing PDCCH monitoring, CSI feedbacks, etc.) to be added later. Timing (by referencing RAN1/4 spec.) should also be added later, 
2>
stop the sCellDeactivationTimer associated with the SCell;

2>
flush all HARQ buffers associated with the SCell.

1>
if PDCCH occasion on the activated SCell indicates an uplink grant or downlink assignment; or

1>
if PDCCH occasion on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:

2>
restart the sCellDeactivationTimer associated with the SCell;

HARQ feedback for the MAC PDU containing Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell and PUCCH SCell interruptions due to SCell activation/deactivation [9].
Editor's note: Editor thinks the above principle is applicable to NR, but needs to confirm by RAN2.

When SCell is deactivated, the ongoing Random Access procedure on the SCell, if any, is aborted.
============================== End Text Proposal ============================
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