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	Reason for change:
	1. During the PUR transmission procedure, if UE receive a Timing Advance Command MAC CE, both the pur-timeAlignmentTimer and the timeAlignmentTimer would be started or restarted. However, if the timeAlignmentTimer starts and later expires, it is possible that the UL data would be flushed. That is undesired. 
2. The similar condition “if a NTA has been stored or maintained” as that for applying Timing Advance Command to legacy TA timer should also be checked when applying Timing Advance Command to PUR TA timer. But it is missed in current section 5.4.7.2.
3. For PUR, if UE is fallbacked into RRC_CONNECTED mode, due to the absence of Timing Advance Command carried in RAR, the legacy TA timer used in RRC_CONNECTED mode can’t be started.
4. The existing spec mentions that the MAC entity shall not perform any uplink transmission except preamble transmission when the timeAlignmentTimer is not running. After introduction of PUR, timeAlignmentTimer is also not running during the PUR transmission. That means the MAC entity shall not perform PUR transmission as the timeAlignmentTimer is not running. This is incorrect and a clarification is needed.
5. In section 5.3.1, the wording of "Preconfigured Uplink Resource C-RNTI" is inconsistent with abbreviation of PUR-RNTI.
6. As legacy timeAlignmentTime is stopped in RRC_IDLE, the current description about the legacy TA timer checking for HARQ feedback transmission would cause HARQ feedback for the PUR response cannot be indicated. Therefore clarification is needed.
7. When MAC PDU is succesfully decoded, even there is no L1 ACK or TAC MAC CE, PUR-RNTI should also be discarded. But in current spec, PUR-RNTI is not discarded in such cases.
8. The pur-TimeAlignmentTimer should also be restarted if reconfiguration of PUR is received. However, the related text was once captured in the running CRs, but it was incorrectly revised in a later meeting, and now needs to be taken back.
9. In section 5.4.7.2, the added text "be configured with" from CR 1472r2 was not implemented.

	
	

	Summary of change:
	1. In section 5.2, to clarify that the current description about starting legacy TA timer on reception of Timing Advance Command MAC CE would only apply to the legacy TAC MAC CE, e.g., not TAC MAC CE addressed with a PUR-RNTI. 
2. In section 5.4.7.2, to clarify that when applying Timing Advance Command or the timing advance adjustment to PUR TA timer, the condition of “if a NTA has been stored or maintained” also needs to be checked.
3. In section 5.2, to clarify that for the PUR case, timeAlignmentTimer associated with the indicated TAG can only be started or restarted on reception of indication from upper layers. 
4. In section 5.2, to clarify that the MAC entity can not perform UL transmission when the timeAlignmentTimer is not running, except not only preamble transmission but also all the transmissions for PUR.
5. In section 5.3.1, to align all the related description to “PUR-RNTI”.
6. In section 5.3.2.2, to exclude HARQ process associated with a transmission indicated with a PUR-RNTI from legacy TA timer checking for HARQ feedback transmission.
7. In section 5.4.7.1, to change the indentation of "discard the PUR-RNTI" to make it under the higher level condition of PDCCH transmission successfully decoded.
8. In section 5.4.7.2, to clarify that the pur-TimeAlignmentTimer should also be restarted if reconfiguration of PUR is received.
9. In section 5.4.7.2, the text "be configured with" from CR 1472r2 is added.

Impact Analysis
Impacted functionality:
PUR MAC process.

Inter-operability:
If the network is implemented according to the CR but UE is not, no interoperability problems are foreseen.
If the UE is implemented according to the CR but UE is not, no interoperability problems are foreseen.

	
	

	Consequences if not approved:
	Description of PUR remains unclear.
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[bookmark: _Toc29242956][bookmark: _Toc37256213][bookmark: _Toc37256367][bookmark: _Toc46500306]5.2	Maintenance of Uplink Time Alignment
The MAC entity has a configurable timer timeAlignmentTimer per TAG. The timeAlignmentTimer 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;
-	except when the received Timing Advance Command MAC control element is addressed with a PUR-RNTI, start or restart the timeAlignmentTimer 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 associated with this TAG.
-	else, if the timeAlignmentTimer associated with this TAG is not running:
-	apply the Timing Advance Command for this TAG;
-	start the timeAlignmentTimer associated with this TAG;
-	when the contention resolution is considered not successful as described in clause 5.1.5, stop timeAlignmentTimer 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 associated with this TAG.
-	when a timeAlignmentTimer expires:
-	if the timeAlignmentTimer 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 as expired;
-	else if the timeAlignmentTimer 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.
-	upon indication from upper layers to start timeAlignmentTimer, if a NTA has been stored or maintained with the indicated TAG:
-	start or restart the timeAlignmentTimer associated with the indicated TAG.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference (as described in clause 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 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 and transmissions corresponding to a PUR-RNTI, when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer 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 is not running.
NOTE:	A MAC entity stores or maintains NTA upon expiry of associated timeAlignmentTimer, 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 also when the timeAlignmentTimer is not running.

	[bookmark: _Hlk31119360]Start of second change


[bookmark: _Toc29242958][bookmark: _Toc37256215][bookmark: _Toc37256369][bookmark: _Toc46500308][bookmark: _Toc29242961][bookmark: _Toc37256218][bookmark: _Toc37256372][bookmark: _Toc46500311]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, Preconfigured Uplink Resource CPUR-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, Preconfigured Uplink Resource CPUR-RNTI, or Temporary C‑RNTI:
-	if this is the first downlink assignment for this Temporary C-RNTI; or
-	if this is the first downlink assignment corresponding to uplink transmission using previous preconfigured uplink grant for this Preconfigured Uplinkg Resource CPUR-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, 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 clause 5.10.1 for short TTI, and to recur according to rules in clause 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.
-	else, if a downlink assignment for this TTI has been configured for this Serving Cell and there is no measurement gap in this TTI and there is no Sidelink Discovery Gap for Reception in this TTI; and
-	if this TTI is not an MBSFN subframe or the MAC entity is configured with transmission mode tm9 or tm10:
-	instruct the physical layer to receive, in this TTI, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;
-	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.
-	if the MAC entity is configured with rach-Skip or rach-SkipSCG and a UE Contention Resolution Identity MAC control element for this TTI has been received on the PDSCH indicated by the PDCCH of the SpCell addressed to the C-RNTI:
-	indicate to upper layer the successful reception of a PDCCH transmission addressed to the C-RNTI.
For configured downlink assignments, the HARQ Process ID associated with this TTI is derived from the following equation:
-	if the TTI is a subframe TTI:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number].
-	else:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL-sTTI)] modulo numberOfConfSPS-Processes-sTTI,
where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI_number]. Refer to 5.10.1 for sTTI_Number_Per_Subframe and sTTI_number.
For BL UEs or UEs in enhanced coverage, CURRENT_TTI refers to the TTI where first transmission of repetition bundle takes place.
When the MAC entity needs to read BCCH or BR-BCCH, the MAC entity may, based on the scheduling information from RRC:
-	if the UE is a BL UE or a UE in enhanced coverage:
-	the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message.
-	for SystemInformationBlockType1-BR
-	if number of repetitions for PDSCH carrying SystemInformationBlockType1-BR is 4, k = floor(SFN/2) modulo 4, where SFN is the system frame number.
-	else if number of repetitions for PDSCH carrying SystemInformationBlockType1-BR is 8, k = SFN modulo 4, where SFN is the system frame number.
-	else if number of repetitions for PDSCH carrying SystemInformationBlockType1-BR is 16, k = (SFN*10+i) modulo 4, where SFN is the system frame number, and i denotes the subframe within the SFN.
NOTE:	the set of subframes for SystemInformationBlockType1-BR when number of repetitions for PDSCH is 16 are given by Table 6.4.1-2 in TS 36.211 [7].
-	for SystemInformation-BR messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;
-	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.
-	else if a downlink assignment for this TTI has been received on the PDCCH for the SI-RNTI, except for NB-IoT;
-	if the redundancy version is not defined in the PDCCH format:
-	the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message: for SystemInformationBlockType1 message, k = (SFN/2) modulo 4, where SFN is the system frame number; for SystemInformation messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;
-	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.
When the MAC entity has SC-RNTI and/or G-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH for SC-RNTI as specified in TS 36.331 [8] for UEs other than NB-IoT UEs, BL UEs or UEs in enhanced coverage and in clause 5.7a for NB-IoT UEs, BL UEs or UEs in enhanced coverage and for G-RNTI as specified in clause 5.7a and for each Serving Cell and cell that may be additionally configured as a Serving Cell according to the UE capabilities:
-	if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity's SC-RNTI or G-RNTI:
-	attempt to decode the received data.
-	if the data which the MAC entity attempted to decode was successfully decoded for this TB:
-	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

	Start of third change


5.3.2.2	HARQ process
For each TTI where a transmission takes place for the HARQ process, one or two (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.
For each received TB and associated HARQ information, the HARQ process shall:
-	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
-	if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to the system information schedule indicated by RRC; or
-	if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):
-	consider this transmission to be a new transmission.
-	else:
-	consider this transmission to be a retransmission.
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 clause 5.1.5); or
-	if the HARQ process is equal to the broadcast process; or
-	if the HARQ process is not associated with a transmission indicated with a PUR-RNTI and the timeAlignmentTimer, 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.

	Start of fourth change


[bookmark: _Toc37256233][bookmark: _Toc37256387][bookmark: _Toc46500326]5.4.7.1	Transmission using PUR
Transmission using PUR is initiated by the RRC layer. When transmission using PUR is initiated, RRC layer provides MAC with the following information:
-	PUR-RNTI;
-	Duration of PUR response window pur-ResponseWindowSize;
-	UL grant information.
If the MAC entity has a PUR-RNTI, the MAC entity shall for each TTI for which RRC layer has provided uplink grant for transmission using PUR:
-	deliver the uplink grant, and the associated HARQ information to the HARQ entity for this TTI.
After transmission using PUR, the MAC entity shall monitor PDCCH identified by PUR-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission plus 4 subframes, and has the length pur-ResponseWindowSize. While pur-ResponseWindowTimer is running, the MAC entity shall:
-	if the PDCCH transmission is addressed to the PUR-RNTI and contains an UL grant for a retransmission:
-	restart pur-ResponseWindowTimer at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant plus 4 subframes.
-	if L1 ACK for transmission using PUR is received from lower layers; or
-	if PDCCH transmission is addressed to the PUR-RNTI and the MAC PDU is successfully decoded:
-	stop pur-ResponseWindowTimer;
-	if L1 ACK for transmission using PUR is received from lower layers or the MAC PDU contains only Timing Advance Command MAC control element:
-	indicate to upper layers the transmission using PUR was successful;
-	if repetition adjustment for transmission using PUR is received from lower layers:
-	indicate the value of the repetition adjustment to upper layers.
-	discard the PUR-RNTI.
-	else if fallback indication for PUR is received from lower layers:
-	stop pur-ResponseWindowTimer;
-	indicate to upper layers PUR fallback indication is received;
-	if repetition adjustment for transmission using PUR is received from lower layers:
-	indicate the value of the repetition adjustment to upper layers.
-	discard the PUR-RNTI.
-	if the pur-ResponseWindowTimer expires:
-	indicate to upper layers the transmission using PUR has failed;
-	discard the PUR-RNTI.

	[bookmark: _GoBack]Start of fifth change


[bookmark: _Toc37256234][bookmark: _Toc37256388][bookmark: _Toc46500327]5.4.7.2	Maintenance of PUR Uplink Time Alignment
MAC entity may be configured with timer pur-TimeAlignmentTimer by upper layers as specified in TS 36.331 [8], clause 5.3.8.3.
The MAC entity shall:
-	when pur-TimeAlignmentTimer configuration is received from upper layers:
-	start or restart pur-TimeAlignmentTimer¸ if not running.
-	when pur-TimeAlignmentTimer is released by upper layers:
-	stop the pur-TimeAlignmentTimer, if running.
-	when a Timing Advance Command MAC control element is received or PDCCH indicates timing advance adjustment as specified in TS 36.212 [5] and if a NTA has been stored or maintained:
-	apply the Timing Advance Command or the timing advance adjustment;
-	start or restart the pur-TimeAlignmentTimer, if configured.
Upon request from upper layers, MAC entity shall indicate whether pur-TimeAlignmentTimer is running.

