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	First change


5.2	Maintenance of Uplink Time Alignment
The MAC entity has a configurable timer timeAlignmentTimer and/or timeAlignmentTimer–Long per TAG. The timeAlignmentTimer and the timeAlignmentTimer–Long are is used to control how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned, as specified in TS 36.331 [8].
The MAC entity shall:
-	when a Timing Advance Command MAC control element is received and if a NTA has been stored or maintained with the indicated TAG:
-	apply the Timing Advance Command for the indicated TAG;
-	start or restart the timeAlignmentTimer and/or the timeAlignmentTimer–Long associated with the indicated TAG.
-	when a Timing Advance Command is received in a Random Access Response message for a serving cell belonging to a TAG:
-	if the Random Access Preamble was not selected by the MAC entity:
-	apply the Timing Advance Command for this TAG;
-	start or restart the timeAlignmentTimer and/or the timeAlignmentTimer–Long associated with this TAG.
-	else, if the timeAlignmentTimer and/or the timeAlignmentTimer–Long associated with this TAG is not running:
-	apply the Timing Advance Command for this TAG;
-	start the timeAlignmentTimer and/or the timeAlignmentTimer–Long associated with this TAG;
-	when the contention resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer and/or timeAlignmentTimer–Long associated with this TAG.
-	else:
-	ignore the received Timing Advance Command.
-	when the MAC entity is configured with rach-Skip or rach-SkipSCG:
-	apply timing advance value indicated by targetTA in rach-Skip or rach-SkipSCG for the pTAG;
-	start the timeAlignmentTimer and/or the timeAlignmentTimer–Long associated with this TAG.
-	when a timeAlignmentTimer and/or a timeAlignmentTimer–Long expires:
-	if the timeAlignmentTimer and/or the timeAlignmentTimer–Long is associated with the pTAG:
-	flush all HARQ buffers for all serving cells;
-	notify RRC to release PUCCH/SPUCCH for all serving cells;
-	notify RRC to release SRS for all serving cells;
-	for NB-IoT, notify RRC to release all dedicated resources for SR;
-	clear any configured downlink assignments and uplink grants;
-	consider all running timeAlignmentTimers and/or timeAlignmentTimer–Longs as expired;
-	else if the timeAlignmentTimer and/or the timeAlignmentTimer–Long is associated with an sTAG, then for all Serving Cells belonging to this TAG:
-	flush all HARQ buffers;
-	notify RRC to release SRS;
-	notify RRC to release PUCCH/SPUCCH, if configured;
-	clear any configured downlink assignments and uplink grants.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference (as described in subclause 7.9.2 of TS 36.133 [9]) or the maximum uplink transmission timing difference the UE can handle between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer and/or the timeAlignmentTimer–Long associated with the SCell as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer and/or the timeAlignmentTimer–Long associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer and/or the timeAlignmentTimer–Long associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.
The MAC entity shall not perform any sidelink transmission which is performed based on UL timing of the corresponding serving cell and any associated SCI transmissions when the corresponding timeAlignmentTimer and/or the timeAlignmentTimer–Long is not running.
NOTE:	A MAC entity stores or maintains NTA upon expiry of associated timeAlignmentTimer and/or timeAlignmentTimer–Long, where NTA is defined in TS 36.211 [7]. The MAC entity applies a received Timing Advance Command MAC control element and starts associated timeAlignmentTimer and/or timeAlignmentTimer–Long also when the timeAlignmentTimer and/or the timeAlignmentTimer–Long is not running.
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[bookmark: _Toc535101882]5.3.1	DL Assignment reception
Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.
When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:
-	if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI:
-	if this is the first downlink assignment for this Temporary C-RNTI:
-	consider the NDI to have been toggled.
-	if the downlink assignment is for the MAC entity's C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:
-	consider the NDI to have been toggled regardless of the value of the NDI.
-	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.
-	else, if a downlink assignment for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's Semi-Persistent Scheduling C-RNTI:
-	if the NDI in the received HARQ information is 1:
-	consider the NDI not to have been toggled;
-	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.
-	else, if the NDI in the received HARQ information is 0:
-	if PDCCH contents indicate SPS release:
-	clear the configured downlink assignment (if any);
-	if the timeAlignmentTimer and/or the timeAlignmentTimer–Long, associated with the TAG containing the serving cell on which the acknowledgement for the downlink SPS release is to be transmitted, is running:
-	indicate a positive acknowledgement for the downlink SPS release to the physical layer.
-	else:
-	store the downlink assignment and the associated HARQ information as configured downlink assignment;
-	initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI, or in TTI according to N=0 in subclause 5.10.1 for short TTI, and to recur according to rules in subclause 5.10.1;
-	set the HARQ Process ID to the HARQ Process ID associated with this TTI;
-	consider the NDI bit to have been toggled;
-	indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.
<omitted text>
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[bookmark: _Toc535101885]5.3.2.2	HARQ process
<omitted text>
The MAC entity then shall:
-	if this is a new transmission:
-	attempt to decode the received data.
-	else if this is a retransmission:
-	if the data for this TB has not yet been successfully decoded:
-	combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
-	if the data which the MAC entity attempted to decode was successfully decoded for this TB; or
-	if the data for this TB was successfully decoded before:
-	if the HARQ process is equal to the broadcast process:
-	deliver the decoded MAC PDU to upper layers.
-	else if this is the first successful decoding of the data for this TB:
-	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
-	generate a positive acknowledgement (ACK) of the data in this TB.
-	else:
-	replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.
-	generate a negative acknowledgement (NACK) of the data in this TB.
-	if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see subclause 5.1.5); or
-	if the HARQ process is equal to the broadcast process; or
-	if the timeAlignmentTimer and/or the timeAlignmentTimer–Long, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:
-	do not indicate the generated positive or negative acknowledgement to the physical layer.
-	else:
-	indicate the generated positive or negative acknowledgement for this TB to the physical layer.
The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
NOTE 1:	When the MAC entity is configured with more than one serving cell, UE behaviors for storing data to the soft buffer is specified in TS 36.213 [2].
NOTE 2:	If the MAC entity receives a retransmission with a TB size different from the last valid TB size signalled for this TB, the UE behavior is left up to UE implementation.
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[bookmark: _Toc535101888]5.4.1	UL Grant reception
In order to transmit on the UL-SCH the MAC entity must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently or preallocated by RRC. To perform requested transmissions, the MAC layer receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers.
If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, a UL Semi-Persistent Scheduling V-RNTI, a AUL C-RNTI, or a Temporary C-RNTI, the MAC entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and/or timeAlignmentTimer–Long and for each grant received for this TTI and for each SPS configuration that is indicated by the PDCCH addressed to UL Semi-Persistent Scheduling V-RNTI:
<omitted text>
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[bookmark: _Toc535101904]5.9	MAC Reset
If a reset of the MAC entity is requested by upper layers, the MAC entity shall:
-	initialize Bj for each logical channel to zero;
-	stop (if running) all timers;
-	consider all timeAlignmentTimers and/or timeAlignmentTimer–Longs as expired and perform the corresponding actions in subclause 5.2;
-	set the NDIs for all uplink HARQ processes to the value 0;
-	stop, if any, ongoing RACH procedure;
-	discard explicitly signalled ra-PreambleIndex and ra-PRACH-MaskIndex, if any;
-	flush Msg3 buffer;
-	cancel, if any, triggered Scheduling Request procedure;
-	cancel, if any, triggered Buffer Status Reporting procedure;
-	cancel, if any, triggered Power Headroom Reporting procedure;
-	flush the soft buffers for all DL HARQ processes;
-	for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
-	release, if any, Temporary C-RNTI.
<omitted text>
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