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1. Introduction
[bookmark: OLE_LINK1]After the RAN2#124 meeting, the rapperteur provide the following MAC open issues:
	MAC issues

1. Whether/how to specify handling of TAT when the MTTD between PTAGs within a MAC entity is exceeded.
Comment: This is a leftover of last meeting discussion. In last meeting, we have specified for the case of STAG we follow the legacy rule. For MTTD between PTAGs within a MAC entity, it is a new scenario that has no reference to legacy. So whether/how to specify needs discussion to avoid ambiguity for the new case.

1. Whether/how to specify overlapping UL grants handling for STxMP
Comment: Please see R2-2306129, R2-2309953, R2-2311130 and R2-2313526 as references.

1. PHR MAC CE for sDCI mTRP STxMP (according to RAN1 agreement in RAN1#114-#115)

1. When UE transits from SDT in RRC inactive (SDT TAT is running) to RRC connected, of which PTAG the TAT should be started if 2 PTAGs are configured.
Comment: this may have impacts on both RRC and MAC
1. Further review and updates are possible based on contributions.


This paper further discuss remaining MAC open issues 1-4 and corresponding TP is provided in the annex.
2. Discussion
Open issue 1: MTTD between two PTAGs within one MAC entity
In last RAN2 meeting, for the case of STAG on mDCI scheduled mTRP with two TAs, we gave an initial discussion on the UE behavior for the expiry of MTTD [1],
	· RAN2 considers the following as a baseline (which follows the legacy behaviour)
-	The MAC entity considers TAT associated with the concerned sTAG as expired, when UE stops UL transmission for the STAG due to MTTD issue.


The baseline aims to follow legacy handling on CA/DC scenario where all serving cells are not configured with two TAGs. 
From RAN2 perspective, for the STAG case, the current agreement aligns with legacy CA/DC scenario with the following impact on MAC spec,
	When the MAC entity stops uplink transmissions associated to a STAG for an SCell configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the STAG as expired.


For the PTAG case, the left issue only cares the scenario of PTAGs within one MAC entity. For this scenario, since we do not define any prioritization between the two PTAGs, we think we can just follow the similar handling of STAG case, i.e., up to UE implementation to stop the UL transmission for one PTAG, and the corresponding UE behavior is to consider the TAT associated with this PTAG as expired.
[bookmark: OLE_LINK93][bookmark: OLE_LINK94]Proposal 1: When the MTTD between PTAGs within a MAC entity is exceeded, UE stops the UL transmission for one PTAG and considers the TAT associated with this PTAG as expired.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The corresponding TP is provided in Appendix 1.
Open issue 2: overlapping UL grants handling for STxMP
RAN1 has made agreement about the UL grant overlapping for STxMP, as following:
	RAN1 #114
Agreement
When multi-DCI based STxMP PUSCH+PUSCH is configured, 
the existing rules for resolving overlapping PUSCH for the cases of one PUSCH overlapping with another PUSCH in time in one serving cell specified in legacy specifications at least for CG+DG overlap, CG+CG overlap, CG+PUSCH with SP-CSI overlap, or PUSCH with SP-CSI + PUSCH with SP-CSI overlap are performed separately for each coresetPoolIndex value.  


[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Thus, the UL grant overlapping issue should be solved as legacy per coresetPoolIndex, i.e., if the UL grants which are scheduled or activated by the same coresetPoolindex are overlapping in time domain, it should follow the Rel-15/Rel-16 solution to determine which UL grant could be used. But if the overlapped UL grants are scheduled or activated by the different coresetPoolindex, UE could use both of two UL grant.
Proposal 2: TS38.321 to capture the RAN1 agreement: When multi-DCI based STxMP PUSCH+PUSCH is configured, the existing R15/R16 rules for resolving overlapping PUSCH duration when two uplink grants are performed separately for each coresetPoolIndex value.
The corresponding TP is provided in Appendix 2.
Open issue 3: PHR MAC CE for sDCI mTRP STxMP
For sDCI mTRP STxMP on the unified TCI extension feature, RAN1 has the following agreements,
	On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?

On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that only one Type 1 PHR is based on an actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for a reference PUSCH transmission 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission
· If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission, and the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for another reference PUSCH transmission
· FFS: Whether the configured max output power reported in above cases is per UE or per panel or both

There is no consensus in RAN1 to support the report of P-MPR for unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured.


Based on RAN1 agreement, when considering the unified TCI extension to mTRP STxMP, one or two Type 1 PH(s) reporting with actual PUSCH or reference PUSCH associated with the corresponding Pcmax need to be reported, if twoPHRMode and multipanelScheme are configured for Rel-18 STxMP, i.e., UE should report the two {power headroom, configured maximum output power}, separately. In Rel-17 mTRP PUSCH repetition transmission, the Enhanced Single/Multiple Entry PHR MAC CE are introduced to support two PHs reporting with single Pcmax,f,c. The MAC CE is as following:
	[bookmark: _Toc155999823]6.1.3.50	Enhanced Single Entry PHR for multiple TRP MAC CE
The Enhanced Single Entry PHR for multiple TRP MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.
The two PHs together with one PCMAX,f,c for the Serving Cell are reported if UE is configured with twoPHRMode with the multiple TRP PUSCH repetition feature is configured.
….


Figure 6.1.3.50-1: Enhanced Single Entry PHR for multiple TRP MAC CE


Obviously, current MAC CE couldn’t support the requirement. Therefore, new MAC CE including single-entry and multiple-entry are needed to support the PHs reporting for mTRP STxMP feature. The format of Rel-17 Enhanced Single/Multiple Entry PHR MAC CE for mTRP PUSCH repetition feature can be taken as baseline.
Based on the Enhanced Single Entry PHR for multiple TRP MAC CE, the second Pcmax field should be introduced to indicate the maximum power used for calculating the PH value of the second TRP. Regarding the P field and MPE field, RAN1 has no clear conclusion on it. But from RAN2 perspective, as in the field description of MPE, it is used to indicate the applied power backoff (P field is set to 1) if mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2. This means the value of reported Pcmax for each TRP is acquired on the top of power management. Since it is clear RAN1 will support per-panel Pcmax associated with the corresponding PH, we think the second P field and MPE field should also be introduced to support Pcmax reporting upon power management.
Proposal 3: Introduce new single-entry and multiple-entry PHR MAC CEs to support the sDCI mTRP STxMP. The MAC CE should include the following information,
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]The maximum power associated with the first and second  joint/UL TCI;
· The power management field (i.e., P and MPE) associated with the first and second joint/UL TCI.
The corresponding TP is provided in Appendix 3.
Open issue 4: TAT handling during state transition for SDT
Another issue is which TAT to start if two PTAGs are configured in the scenario where UE is performing SDT in RRC_INACTIVE with running SDT TAT, and then triggers state transition to RRC_CONNECTED. According to previous agreement,
	· TAG indication is not included in successRAR 
· TAG indication is supported for FallbackRAR


there may be following cases that need further clarification,
Case 1 – RRC resume with 4-step RACH or 2-step RACH with fallbackRAR
According to the current specification, if UE is configured with two TAs before it is released to RRC_INACTIVE and also the two TAs related configuration is not released upon receiving the RRCResume message, the UE restores the two TAs related configuration included in masterCellGroup from the UE Inactive AS context.
	[bookmark: _Toc60776834][bookmark: _Toc156129816]5.3.13.3	Actions related to transmission of RRCResumeRequest or RRCResumeRequest1 message
The UE shall set the contents of RRCResumeRequest or RRCResumeRequest1 message as follows:
….
1>	restore the RRC configuration, RoHC state, the EHC context(s), the UDC state, the stored QoS flow to DRB mapping rules and the KgNB and KRRCint keys from the stored UE Inactive AS context except for the following:
-	masterCellGroup;
-	mrdc-SecondaryCellGroup, if stored; and
-	pdcp-Config;
[bookmark: _Toc60776835][bookmark: _Toc156129817]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
….
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	if the RRCResume does not include the restoreMCG-SCells:
3>	release the MCG SCell(s) from the UE Inactive AS context, if stored;
2>	if the RRCResume does not include the restoreSCG:
3>	release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if stored;
2>	restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS context;
2>	configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;


It means although it has been agreed to indicate TAG in RAR/fallbackRAR, the UE will ignore the TAG indication due to the fact that it hasn’t restored the masterCellGroup configuration. UE can just consider the TA is associated with PTAG with TAG ID 0, which is as legacy. And the NW could ensure to associate it with the correct TAG indication in the TCI state. Therefore, when UE enters RRC_CONNECTED state from RRC_INACTIVE SDT procedure, UE should start the TAT associated with TAG ID 0 upon entering RRC_CONNECTED.
Case 2 – RRC resume with 2-step RACH with successRAR
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]When considering 2-step RACH with successRAR, the UE receives the TA and RRC resume message at the same time. As we agreed that TAG index is not included in the successRAR, in this situation we think the same principle should be reused as case 1, i.e., the UE considers the TA is associated with PTAG with TAG ID 0 by default. And thus similar with case 1, UE should start the TAT associated with TAG ID 0 upon entering RRC_CONNECTED.
In summary, it is proposed that,
Proposal 4: When UE transits from ongoing SDT in RRC_INACTIVE to RRC CONNECTED, UE starts TAT associated with TAG ID 0 with the TA received in RAR/fallbackRAR/successRAR upon entering RRC_CONNECTED.
The corresponding TP is provided in Appendix 4.
3. Conclusion
In this paper, we further discuss the remaining MAC open issues mentioned in the introduction section. The conclusion of this paper is as follows,
Proposal 1: When the MTTD between PTAGs within a MAC entity is exceeded, UE stops the UL transmission for one PTAG and considers the TAT associated with this PTAG as expired.
Proposal 2: TS38.321 to capture the RAN1 agreement: When multi-DCI based STxMP PUSCH+PUSCH is configured, the existing R15/R16 rules for resolving overlapping PUSCH duration when two uplink grants are performed separately for each coresetPoolIndex value.
Proposal 3: Introduce new single-entry and multiple-entry PHR MAC CEs to support the sDCI mTRP STxMP. The MAC CE should include the following information,
· The maximum power associated with the first and second  joint/UL TCI;
· The power management field (i.e., P and MPE) associated with the first and second joint/UL TCI.
Proposal 4: When UE transits from ongoing SDT in RRC_INACTIVE to RRC CONNECTED, UE starts TAT associated with TAG ID 0 with the TA received in RAR/fallbackRAR/successRAR upon entering RRC_CONNECTED.
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]4. Reference
[1] Draft_R2_124_Meeting_Report_v1, https://www.3gpp.org/ftp/tsg_ran/WG2_RL2/TSGR2_124/Report
Appendix 1
[bookmark: _Toc29239826][bookmark: _Toc37296185][bookmark: _Toc46490311][bookmark: _Toc52752006][bookmark: _Toc52796468][bookmark: _Toc155999617]5.2	Maintenance of Uplink Time Alignment
RRC configures the following parameters for the maintenance of UL time alignment:
-	timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells to the associated TAG to be uplink time aligned for the TAG;
-	inactivePosSRS-TimeAlignmentTimer which controls how long the MAC entity considers the Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned;
-	cg-SDT-TimeAlignmentTimer which controls how long the MAC entity considers the uplink transmission for CG-SDT to be uplink time aligned;
-	srs-ValidityAreaTimeAlignmentTimer which controls how long the MAC entity considers Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned when SRS positioning validity area is configured.
The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	if there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.26:
3>	if SRS positioning validity area is configured:
4>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
3>	else:
4>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated TAG.
2>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with the indicated TAG.
2>	else:
3>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell configured with two TAGs or in a MSGB for an SpCell configured with two TAGs:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for the TAG indicated in the received Random Access Response message or MSGB;
3>	start or restart the timeAlignmentTimer associated with TAG indicated in the received Random Access Response message or MSGB.
2>	else if the timeAlignmentTimer associated with the TAG indicated in the received Random Access Response message or MSGB is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	stop the timeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell not configured with two TAGs or in a MSGB for an SpCell not configured with two TAGs:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
5>	set the NTA value to the value before applying the received Timing Advance Command as in TS 38.211 [8].
3>	when the Contention Resolution is considered successful for Random Access procedure while the CG-SDT procedure is ongoing:
4>	stop timeAlignmentTimer associated with this TAG;
4>	start or restart the cg-SDT-TimeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered successful for Random Access procedure while SRS transmission in RRC_INACTIVE is ongoing:
4>	if SRS positioning validity area is configured:
5>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
4>	else:
5>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE, as specified in clause 5.1.4a, for an SpCell configured with two TAGs:
2>	apply the Timing Advance Command for the PTAG indicated in the Absolute Timing Advance Command MAC CE;
2>	start or restart the timeAlignmentTimer associated with this PTAG.
1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE, as specified in clause 5.1.4a, for an SpCell not configured with two TAGs:
2>	apply the Timing Advance Command for PTAG;
2>	if there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.26:
3>	if SRS positioning validity area is configured:
4>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
3>	else:
4>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated TAG.
2>	if CG-SDT procedure is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with PTAG.
2>	else:
3>	start or restart the timeAlignmentTimer associated with PTAG.
1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start the timeAlignmentTimer associated with PTAG.
1>	when the indication is received from upper layer for stopping the inactivePosSRS-TimeAlignmentTimer:
2>	stop the inactivePosSRS-TimeAlignmentTimer.
1>	when the indication is received from upper layer for starting the inactivePosSRS-TimeAlignmentTimer:
2>	start or restart the inactivePosSRS-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for starting the cg-SDT-TimeAlignmentTimer:
2>	start the cg-SDT-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for stopping the cg-SDT-TimeAlignmentTimer:
2>	consider the cg-SDT-TimeAlignmentTimer as expired.
1>	when the indication is received from upper layer for starting the srs-ValidityArea-TimerAlignmentTimer:
2>	start or restart the srs-ValidityArea-TimerAlignmentTimer.
1>	when the indication is received from upper layer for stopping the srs-ValidityArea-TimerAlignmentTimer:
2>	stop the srs-ValidityArea-TimerAlignmentTimer.
1>	when instruction from the upper layer has been received for starting the TimeAlignmentTimer associated with PTAG:
2>	start the TimeAlignmentTimer associated with PTAG.
1>	when an LTM Cell Switch Command MAC CE including a Timing Advance Command is received:
2>	apply the Timing Advance Command for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when an LTM Cell Switch Command MAC CE is received and the UE has successfully measured the Timing Advance as in clause 5.18.35:
2>	apply the measured Timing Advance for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with a PTAG and the SpCell is not configured with two PTAGs; or
2>	if the timeAlignmentTimer is associated with a PTAG, the SpCell is configured with two PTAGs, and the timeAlignmentTimer associated with the other PTAG is not running:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with a TAG for an SCell, then for all SCells configured with only this TAG; or
2>	if the timeAlignmentTimer is associated with a TAG for an SCell, and if the SCell is configured with two TAGs and the timeAlignmentTimer associated with the other TAG is not running, then for all such SCells:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
2>	else if the timeAlignmentTimer is associated with a TAG for a Serving Cell configured with two TAGs, and if the timeAlignmentTimer associated with the other TAG is running, then for all such Serving Cells:
3>	clear any configured downlink assignment, if the activated TCI state(s) for all PUCCH resources configured for the configured downlink assignment is associated with the TAG of the expired timeAlignmentTimer;
3>	clear any configured uplink grant, if the activated TCI state(s) for the configured uplink grant is associated with the TAG of the expired timeAlignmentTimer;
3>	clear any PUSCH resource for semi-persistent CSI reporting, if the activated TCI state(s) for the PUSCH resource is associated with the TAG of the expired timeAlignmentTimer;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
1>	when the inactivePosSRS-TimeAlignmentTimer expires:
2>	notify RRC to release Positioning SRS for RRC_INACTIVE configuration(s).
1>	when the cg-SDT-TimeAlignmentTimer expires:
2>	clear any configured uplink grants;
2>	if a PDCCH addressed to the MAC entity's C-RNTI after initial transmission for the CG-SDT with CCCH message has not been received:
3>	consider ongoing CG-SDT procedure as terminated;
3>	indicate the expiry of cg-SDT-TimeAlignmentTimer to the upper layer.
2>	flush all HARQ buffers;
2>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
When the MAC entity stops uplink transmissions for an SCell not configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
When the MAC entity stops uplink transmissions associated to a STAG for an SCell configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the STAG as expired.
When the MAC entity stops uplink transmissions associated to a PTAG for an SpCell configured with two TAGs due to the fact that the maximum uplink transmission timing different between PTAGs of the MAC entity is exceeded, the MAC entity considers the timeAlignmentTimer associated with the PTAG as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble and MSGA transmission when the timeAlignmentTimer(s) associated with all TAG(s) to which this Serving Cell belongs is not running, CG-SDT procedure is not ongoing and SRS transmission in RRC_INACTIVE as in clause 5.26 is not on-going. Furthermore, when the timeAlignmentTimer(s) associated with all PTAG(s) is not running, CG-SDT procedure is not ongoing and SRS transmission in RRC_INACTIVE as in clause 5.26 is not ongoing, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble and MSGA transmission on the SpCell. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission when the cg-SDT-TimeAlignmentTimer is not running during the ongoing CG-SDT procedure as triggered in clause 5.27 and the inactivePosSRS-TimeAlignmentTimer or srs-ValidityAreaTimeAlignmentTimer is not running. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission on a Serving Cell using TCI state(s) associated with a TAG for which the timeAlignmentTimer is not running.
Appendix 2
[bookmark: _Toc29239834][bookmark: _Toc37296193][bookmark: _Toc46490319][bookmark: _Toc52752014][bookmark: _Toc52796476][bookmark: _Toc155999626]5.4.1	UL Grant reception
Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, configured semi-persistently by RRC or determined to be associated with the PUSCH resource of MSGA as specified in clause 5.1.2a. 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. An uplink grant addressed to CS-RNTI with NDI = 0 is considered as a configured uplink grant. An uplink grant addressed to CS-RNTI with NDI = 1 is considered as a dynamic uplink grant.
If the MAC entity has a C-RNTI, a Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer or a running cg-SDT-TimeAlignmentTimer and for each grant received for this PDCCH occasion:
1>	if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI or Temporary C-RNTI; or
1>	if an uplink grant has been received in a Random Access Response:
2>	if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant:
3>	consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.
2>	if the uplink grant is for MAC entity's C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
3>	start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;
3>	stop the cg-RetransmissionTimer for the corresponding HARQ process, if running.
2>	stop the cg-SDT-RetransmissionTimer for the corresponding HARQ process, if running.
2>	stop the cg-LTM-RetransmissionTimer for the corresponding HARQ process, if running.
2>	stop the cg-RACH-less-RetransmissionTimer for the corresponding HARQ process, if running.
2>	if there is an ongoing RACH-less handover procedure; and
2>	if the uplink grant has been received on the PDCCH for the MAC entity's C-RNTI after the first PUSCH transmission to the Serving Cell; and
2>	if the uplink grant is for a new transmission on the same HARQ process used for the first PUSCH transmission to the Serving Cell:
3>	indicate to upper layers the successful completion of RACH-less handover.
2>	deliver the uplink grant and the associated HARQ information to the HARQ entity;
2>	if there is an ongoing RACH-less LTM cell switch; and
2>	if the uplink grant has been received on the PDCCH for the MAC entity's C-RNTI after the first PUSCH transmission to the Serving Cell; and
2>	if the uplink grant is for a new transmission on the same HARQ process used for the first PUSCH transmission to the Serving Cell:
3>	consider the LTM cell switch to be successfully completed and indicate it to upper layers.
1>	else if an uplink grant for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:
2>	if the NDI in the received HARQ information is 1:
3>	consider the NDI for the corresponding HARQ process not to have been toggled;
3>	start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;
3>	stop the cg-RetransmissionTimer for the corresponding HARQ process, if running;
3>	stop the cg-SDT-RetransmissionTimer for the corresponding HARQ process, if running;
3>	stop the cg-LTM-RetransmissionTimer for the corresponding HARQ process, if running;
3>	stop the cg-RACH-less-RetransmissionTimer for the corresponding HARQ process, if running;
3>	deliver the uplink grant and the associated HARQ information to the HARQ entity;
3>	if a logical channel associated with a DRB configured with survivalTimeStateSupport is multiplexed in the MAC PDU stored in the HARQ buffer for the corresponding HARQ process:
4>	trigger activation of PDCP duplication for all configured RLC entities of the DRB.
2>	else if the NDI in the received HARQ information is 0:
3>	if PDCCH contents indicate configured grant Type 2 deactivation:
4>	trigger configured uplink grant confirmation.
3>	else if PDCCH contents indicate configured grant Type 2 activation:
4>	trigger configured uplink grant confirmation;
4>	store the uplink grant for this Serving Cell and the associated HARQ information as configured uplink grant;
4>	initialise or re-initialise the configured uplink grant for this Serving Cell to start in the associated PUSCH duration and to recur according to rules in clause 5.8.2;
4>	stop the configuredGrantTimer for the corresponding HARQ process, if running;
4>	stop the cg-RetransmissionTimer for the corresponding HARQ process, if running.
For each Serving Cell and each configured uplink grant, if configured and activated and available for use as specified in clause 5.8.2, the MAC entity shall:
1>	if the MAC entity is configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell, and if stx2-Panel is not configured or if stx2-Panel is configured and these uplink grants are not assoicated with the same coresetPoolIndex; or
1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell, and if stx2-Panel is not configured or if stx2-Panel is configured and these uplink grants are not assoicated with the same coresetPoolIndex:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured and cg-SDT-RetransmissionTimer is not configured, and cg-LTM-RetransmissionTimer is not configured, and cg-RACH-less-RetransmissionTimer is not configured (i.e. new transmission):
3>	if there is an on-going CG-SDT procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less handover procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is no on-going CG-SDT nor on-going RACH-less LTM cell switch nor on-going RACH-less handover procedure:
4>	consider the NDI bit for the corresponding HARQ process to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
[bookmark: _Hlk23460335]3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
[bookmark: _Hlk23460367]4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-SDT-RetransmissionTimer is configured and not running for the corresponding HARQ process;
3>	if the configured uplink grant is for the initial transmission for the CG-SDT with CCCH message (i.e., initial new transmission); or
3>	if the configuredGrantTimer is not running or not configured, and PDCCH addressed to the MAC entity's C-RNTI has been received after the initial transmission of the CG-SDT with CCCH message (i.e., subsequent new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant for initial transmission of CG-SDT with CCCH message or for its retransmission; and
3>	if PDCCH addressed to the MAC entity's C-RNTI has not been received (i.e., retransmission for initial CG-SDT transmission):
4>	consider the NDI bit to have not been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-LTM-RetransmissionTimer is configured and not running for the corresponding HARQ process:
3>	if the configured uplink grant is for the first PUSCH transmission at LTM cell switch (i.e., initial new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant for first PUSCH transmission at LTM cell switch or for its retransmission; and
3>	if PDCCH addressed to the MAC entity's C-RNTI has not been received on the same HARQ process used for the first PUSCH transmission to the Serving Cell (i.e., retransmission for initial transmission):
4>	consider the NDI bit to have not been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RACH-less-RetransmissionTimer is configured and not running for the corresponding HARQ process;
3>	if the configured uplink grant is for the initial transmission of RACH-less handover (i.e., initial new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant for initial transmission of RACH-less handover or for its retransmission; and
3>	if PDCCH addressed to the MAC entity's C-RNTI has not been received (i.e., retransmission for initial transmission):
4>	consider the NDI bit to have not been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
For configured uplink grants that are not part of a multi-PUSCH configured grant and neither configured with harq-ProcID-Offset2 nor with cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
	HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
For configured uplink grants that are not part of a multi-PUSCH configured grant and configured with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
	HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2
For a multi-PUSCH configured grant (as specified in clause 5.8.2) configured with neither harq-ProcID-Offset2 nor cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [nrofSlotsInCG-Period× floor (CURRENT_symbol / periodicity) + ID_OFFSET] modulo nrofHARQ-Processes
For a multi-PUSCH configured grant configured with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [nrofSlotsInCG-Period × floor (CURRENT_symbol / periodicity) + ID_OFFSET] modulo nrofHARQ-Processes + harq-ProcID-Offset2
[bookmark: _Hlk148661964]where CURRENT_symbol if cg-SDT-PeriodicityExt (as defined in TS 38.331 [5]) is not configured = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8]. For a multi-PUSCH configured grant, ID_OFFSET equals 0 for the first configured uplink grant within a periodicity of the configuration and K for the Kth (1 ≤ K < nrofSlotsInCG-Period) valid configured uplink grant after the first configured uplink grant within the same periodicity. A configured uplink grant in a multi-PUSCH configured grant is not considered valid if it satisfies the conditions specified in clause 6.1 in TS 38.214 [7].
[bookmark: _Hlk23499210]Alternatively, if cg-SDT-PeriodicityExt (as defined in TS 38.331 [5]) is configured, CURRENT_symbol = ((H-SFN × numberOfSFNperH-SFN + SFN) × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSFNperH-SFN, numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive frames per H-SFN, the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].
[bookmark: _Hlk23787129]For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. If the MAC entity is configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize the HARQ Process ID with the highest priority, where the priority of HARQ process is determined by the highest priority among priorities of the logical channels that are multiplexed (i.e. the MAC PDU to transmit is already stored in the HARQ buffer) or have data available that can be multiplexed (i.e. the MAC PDU to transmit is not stored in the HARQ buffer) in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. If the MAC entity is configured with intraCG-Prioritization, for HARQ Process ID selection among initial transmission and retransmission with equal priority, the UE shall prioritize retransmissions before initial transmissions. The priority of a HARQ Process for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than the priority of a HARQ Process for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU. If the MAC entity is not configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize retransmissions before initial transmissions. The UE shall toggle the NDI in the CG-UCI for new transmissions and not toggle the NDI in the CG-UCI in retransmissions.
NOTE 1:	CURRENT_symbol refers to the symbol index of the first transmission occasion of a bundle of configured uplink grant.
NOTE 2:	A HARQ process is configured for a configured uplink grant where neither harq-ProcID-Offset nor harq-ProcID-Offset2 is configured, if the configured uplink grant is activated and the associated HARQ process ID is less than nrofHARQ-Processes. A HARQ process is configured for a configured uplink grant where harq-ProcID-Offset2 is configured, if the configured uplink grant is activated and the associated HARQ process ID is greater than or equal to harq-ProcID-Offset2 and less than sum of harq-ProcID-Offset2 and nrofHARQ-Processes for the configured grant configuration.
NOTE 3:	If the MAC entity receives a grant in a Random Access Response (i.e. MAC RAR or fallbackRAR), or addressed to Temporary C-RNTI or determines a grant as specified in clause 5.1.2a for MSGA payload and if the MAC entity also receives an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell, the MAC entity may choose to continue with either the grant for its RA-RNTI/Temporary C-RNTI/MSGB-RNTI/the MSGA payload transmission or the grant for its C-RNTI or CS-RNTI.
NOTE 4:	In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the HARQ Process ID used for configured uplink grants.
NOTE 5:	If cg-RetransmissionTimer is not configured, a HARQ process is not shared between different configured grant configurations in the same BWP.
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels that are multiplexed (i.e. the MAC PDU to transmit is already stored in the HARQ buffer) or have data available that can be multiplexed (i.e. the MAC PDU to transmit is not stored in the HARQ buffer) in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than either the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU or the priority of the logical channel triggering an SR.
For the MAC entity configured with lch-basedPrioritization, if the corresponding PUSCH transmission of a configured uplink grant is cancelled by CI-RNTI as specified in clause 11.2A of TS 38.213 [6] or cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6], this configured uplink grant is considered as a de-prioritized uplink grant. If this de-prioritized uplink grant is configured with autonomousTx, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running. If this de-prioritized uplink grant is configured with autonomousTx, the cg-RetransmissionTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running.
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant delivered to the HARQ entity and whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:
1>	if this uplink grant is received in a Random Access Response (i.e. in a MAC RAR or fallback RAR), or addressed to Temporary C-RNTI, or is determined as specified in clause 5.1.2a for the transmission of the MSGA payload:
2>	consider this uplink grant as a prioritized uplink grant.
1>	else if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant, and if stx2-Panel is not configured or if stx2-Panel is configured and these uplink grants are assoicated with the same coresetPoolIndex; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the simultaneous transmission of the SR and the uplink grant is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCH-Groups, and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s), except for the SR transmission(s) whose simultaneous transmission is allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCH-Groups;
3>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
4>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s);
4>	stop the cg-RetransmissionTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant, and if stx2-Panel is not configured or if stx2-Panel is configured and these uplink grants are assoicated with the same coresetPoolIndex; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant, and if stx2-Panel is not configured or if stx2-Panel is configured and these uplink grants are assoicated with the same coresetPoolIndex; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the simultaneous transmission of the SR and the uplink grant is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCH-Groups, and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
4>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s);
[bookmark: _Hlk34410642]4>	stop the cg-RetransmissionTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s), except for the SR transmission(s) whose simultaneous transmission is allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCH-Groups.
NOTE 6:	If the MAC entity is configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, and if stx2-Panel is not configured or if stx2-Panel is configured and these uplink grants are assoicated with the same coresetPoolIndex, the prioritized uplink grant is determined by UE implementation.
NOTE 7:	If the MAC entity is not configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants, and if stx2-Panel is not configured or if stx2-Panel is configured and these uplink grants are assoicated with the same coresetPoolIndex, it is up to UE implementation to choose one of the configured uplink grants.
NOTE 8:	If the MAC entity is configured with lch-basedPrioritization, the MAC entity does not take UCI multiplexing according to the procedure specified in TS 38.213 [6] into account when determining whether the PUSCH duration of an uplink grant overlaps with the PUCCH resource for an SR transmission.
Appendix 3
Appendix 3-1
[bookmark: _Toc37296205][bookmark: _Toc46490331][bookmark: _Toc52752026][bookmark: _Toc52796488][bookmark: _Toc155999638]5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with the following information:
-	Type 1 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell;
-	Type 2 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH and PUCCH transmission on SpCell of the other MAC entity (i.e. E-UTRA MAC entity in EN-DC, NE-DC, and NGEN-DC cases);
-	Type 3 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for SRS transmission per activated Serving Cell;
-	MPE P-MPR: the power backoff to meet the MPE FR2 requirements for a Serving Cell operating on FR2;
-	DPC: the adjustment to maximum output power for a given power class for a Serving Cell operating on FR1;
-	DPCBC: the adjustment to maximum output power for a given power class for a Band Combination operating on FR1.
RRC controls Power Headroom reporting by configuring the following parameters:
-	dpc-Reporting-FR1;
-	phr-AssumedPUSCH-Reporting;
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
-	multiplePHR;
-	mpe-Reporting-FR2;
-	mpe-ProhibitTimer;
-	mpe-Threshold;
-	numberOfN;
-	mpe-ResourcePoolToAddModList;
-	twoPHRMode.
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one RS used as pathloss reference for one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. The current pathloss reference for this purpose does not include any pathloss reference configured using pathlossReferenceRS-Pos in TS 38.331 [5].
-	phr-PeriodicTimer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink of which firstActiveDownlinkBWP-Id is not set to dormant BWP;
-	activation of an SCG;
-	addition of the PSCell except if the SCG is deactivated (i.e. PSCell is newly added or changed);
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
-	Upon switching of activated BWP from dormant BWP to non-dormant DL BWP of an SCell of any MAC entity with configured uplink;
-	if dpc-Reporting-FR1 is configured, ΔPPowerClass /ΔPPowerClass, CA/ΔPPowerClass, EN-DC/ΔPPowerClass, NR-DC reporting is triggered upon uplink duty cycle exceedance or upon return to the power class after the duty cycle exceedance, as specified in TS 38.101-1 [14] and TS 38.101-3 [16]).
-	if mpe-Reporting-FR2 is configured, and mpe-ProhibitTimer is not running:
-	the measured P-MPR applied to meet FR2 MPE requirements as specified in TS 38.101-2 [15] is equal to or larger than mpe-Threshold for at least one activated FR2 Serving Cell since the last transmission of a PHR in this MAC entity; or
-	the measured P-MPR applied to meet FR2 MPE requirements as specified in TS 38.101-2 [15] has changed more than phr-Tx-PowerFactorChange dB for at least one activated FR2 Serving Cell since the last transmission of a PHR due to the measured P-MPR applied to meet MPE requirements being equal to or larger than mpe-Threshold in this MAC entity.
	in which case the PHR is referred below to as 'MPE P-MPR report'.
NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
NOTE 3:	If a HARQ process is configured with cg-RetransmissionTimer and if the PHR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the PHR content.
If the MAC entity has UL resources allocated for a new transmission the MAC entity shall:
1>	if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>	start phr-PeriodicTimer.
1>	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled; and
1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of LCP as defined in clause 5.4.3.1:
2>	if multiplePHR with value true is configured:
3>	for each activated Serving Cell with configured uplink associated with any MAC entity of which the active DL BWP is not dormant BWP; and
3>	for each activated Serving Cell with configured uplink associated with E-UTRA MAC entity:
4>	if this MAC entity is configured with twoPHRMode:
5>	if this Serving Cell is configured with multiple TRP PUSCH repetition and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	obtain two values of the Type 1 or the value of Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
5>	if this Serving Cell is configured with multiple TRP STxMP and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	obtain two values of the Type 1 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
5>	else:
6>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.
4>	else (i.e. this MAC entity is not configured with twoPHRMode):
5>	if this Serving Cell is configured with multiple TRP PUSCH repetition and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	if there is at least one real PUSCH transmission at the slot where the PHR MAC CE is transmitted:
7>	obtain the value of the Type 1 power headroom of the first real transmission of the corresponding uplink carrier as specified in clause 7.7 of TS 38.213[6] for NR Serving Cell.
6>	else if there is no real PUSCH transmission at the slot where the PHR MAC CE is transmitted:
7>	obtain the value of the type 1 power headroom of the reference PUSCH transmission associated with the SRS-ResourceSet with a lower SRS-resourceSetID or the value of the type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213[6] for NR Serving Cell.
5>	else:
6>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.
[bookmark: _Hlk151571563]4>	if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
5>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
6>	if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
7>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer if available, as specified in clause 7.7 of TS 38.213 [6].
6>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
4>	else (i.e. if this MAC entity is not configured with phr-AssumedPUSCH-Reporting):
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
5>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
6>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
7>	obtain the value for the corresponding MPE field from the physical layer.
6>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
7>	obtain the value for the corresponding MPEi field from the physical layer;
7>	obtain the value for the corresponding Resourcei field from the physical layer.
6>	if dpc-Reporting-FR1 is configured and ΔPPowerClass /ΔPPowerClass, CA/ΔPPowerClass, EN-DC/ΔPPowerClass, NR-DC reporting is triggered and this Serving Cell operates on FR1 and this Serving Cell is associated to this MAC entity:
7>	obtain the value for the corresponding DPC field(s) from the physical layer.
3>	if phr-Type2OtherCell with value true is configured:
4>	if the other MAC entity is E-UTRA MAC entity:
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity);
5>	if phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity) from the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple entry PHR as defined in clause 6.1.3.49 if this MAC entity is configured with mpe-Reporting-FR2-r17 or the Enhanced Multiple Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.51 if this MAC entity is configured with twoPHRMode or the Enhanced Multiple Entry PHR for multiple TRP STxMP MAC CE as defined in clause 6.1.3.yy if this MAC entity is configured with twoPHRMode or the Multiple Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.78 if this MAC entity is configured with phr-AssumedPUSCH-Reporting or the Multiple Entry PHR MAC CE as defined in clause 6.1.3.9 otherwise based on the values reported by the physical layer.
2>	else (i.e. Single Entry PHR format is used):
3>	if this MAC entity is configured with twoPHRMode:
4>	obtain two values of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell.
3>	else:
4>	obtain the value of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell.
3>	if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
4>	if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
5>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer, if available, as specified in clause 7.7 of TS 38.213 [6].
3>	obtain the value for the corresponding PCMAX,f,c field from the physical layer;
3>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2:
4>	obtain the value for the corresponding MPE field from the physical layer.
3>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
4>	obtain the value for the corresponding MPEi field from the physical layer;
4>	obtain the value for the corresponding Resourcei field from the physical layer.
3>	if dpc-Reporting-FR1 is configured and this Serving Cell operates on FR1:
4>	obtain the value for the corresponding DPC field from the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single entry PHR as defined in clause 6.1.3.48 if this MAC entity is configured with mpe-Reporting-FR2-r17 or the Enhanced Single Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.50 if this MAC entity is configured with twoPHRMode or the Enhanced Single Entry PHR for multiple TRP STxMP MAC CE as defined in clause 6.1.3.xx if this MAC entity is configured with twoPHRMode or the Single Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.78 if this MAC entity is configured with phr-AssumedPUSCH-Reporting or the Single Entry PHR MAC CE as defined in clause 6.1.3.8 otherwise based on the values reported by the physical layer.
2>	if this PHR report is an MPE P-MPR report:
3>	start or restart the mpe-ProhibitTimer;
3>	cancel triggered MPE P-MPR reporting for Serving Cells included in the PHR MAC CE.
2>	start or restart phr-PeriodicTimer;
2>	start or restart phr-ProhibitTimer;
2>	cancel all triggered PHR(s).
All triggered PHRs shall be cancelled when there is an ongoing SDT procedure as in clause 5.27 and the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the PHR MAC CE plus its subheader.
Appendix 3-2
6.1.3.xx	Enhanced Single Entry PHR for multiple TRP STxMP MAC CE
The Enhanced Single Entry PHR for multiple TRP STxMP MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.
The two PHs together with two PCMAX,f,c for the Serving Cell are reported if UE is configured with twoPHRMode with the multiple TRP STxMP feature is configured.
It has a fixed size and consists of four octets defined as follows (Figure 6.1.3.xx-1):  
-	R: Reserved bit, set to 0;
-	Power Headroom i (PH i): This field indicates the power headroom level, where PH 1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetId and PH 2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetId. PH fields for a Serving Cell are included in ascending order based on i. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 (the corresponding measured values in dB are specified in TS 38.133 [11]);
-	Pi: This field indicates the power management information associated with PCMAX,f,c,i. If mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR2 is not configured or the Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC entity shall set the P field to 1 if the corresponding PCMAX,f,c,i field would have had a different value if no power backoff due to power management had been applied;
-	V: This field indicates if the PH value for the corresponding TRP is based on a real transmission or a reference format. For Type 1 PH, the V field set to 0 indicates real transmission on PUSCH and the V field set to 1 indicates that a PUSCH reference format is used;
-	PCMAX,f,c,i: This field indicates the PCMAX,f,c,i (as specified in TS 38.213 [6]) used for calculation of the preceding PH fields. The reported PCMAX,f,c,i and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm are specified in TS 38.133 [11]);
-	MPEi: If mpe-Reporting-FR2 is configured, and the Serving Cell operates on FR2, and if the Pi field is set to 1, this field indicates the applied power backoff to meet MPE requirements, as specified in TS 38.101-2 [15]. This field indicates an index to Table 6.1.3.8-3 and the corresponding measured values of P-MPR levels in dB are specified in TS 38.133 [11]. The length of the field is 2 bits. If mpe-Reporting-FR2 is not configured, or if the Serving Cell operates on FR1, or if the Pi field is set to 0, R bits are present instead.


Figure 6.1.3.xx-1: Enhanced Single Entry PHR for multiple TRP STxMP MAC CE
[bookmark: _Toc155999824]6.1.3.yy	Enhanced Multiple Entry PHR for multiple TRP STxMP MAC CE
The Enhanced Multiple Entry PHR for multiple TRP STxMP MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.
It has a variable size, and includes the bitmaps, a Type 1 PH field and an octet containing the associated PCMAX,f,c field for the PCell. It further includes, in ascending order based on the ServCellIndex, one or multiple of Type 1 PH fields and octets containing the associated PCMAX,f,c fields for Serving Cells other than PCell indicated in the bitmap for indicating the presence of PH(s).
A single octet bitmap is used for indicating the presence of PH(s) per Serving Cell when the highest ServCellIndex of Serving Cell with configured uplink is less than 8, otherwise four octets are used.
The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the configured grant(s) and downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission that can accommodate the MAC CE for PHR as a result of LCP as defined in clause 5.4.3.1 is received since a PHR has been triggered if the PHR MAC CE is reported on an uplink grant received on the PDCCH or until the first uplink symbol of PUSCH transmission minus PUSCH preparation time as defined in clause 7.7 of TS 38.213 [6] if the PHR MAC CE is reported on a configured grant.
The two PHs together with two PCMAX,f,c for the Serving Cell configured with the multiple TRP STxMP feature is configured are reported if the MAC entity is configured with twoPHRMode.
The Enhanced Multiple Entry PHR for multiple TRP STxMP MAC CEs are defined as follows:
-	Ci: This field indicates the presence of PH field(s) for the Serving Cell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field set to 1 indicates that PH field(s) for the Serving Cell with ServCellIndex i is reported. The Ci field set to 0 indicates that a PH field for the Serving Cell with ServCellIndex i is not reported;
-	R: Reserved bit, set to 0;
-	V: This field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, the V field set to 0 indicates real transmission on PUSCH and the V field set to 1 indicates that a PUSCH reference format is used. Furthermore, the V field set to 0 indicates the presence of the octet containing the associated PCMAX,f,c field and the MPE field, and all of the V field(s) for the Serving Cell set to 1 indicates that the octet containing the associated PCMAX,f,c field and the MPE field is omitted;
-	Power Headroom i (PH i): This field indicates the power headroom level, where PH 1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetId and PH 2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetId. PH fields for a Serving Cell are included in ascending order based on i. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 (the corresponding measured values in dB for the NR Serving Cell are specified in TS 38.133 [11]);
-	Pi: This field indicates the power management information associated with PCMAX,f,c,i. If mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR2 is not configured or the Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC entity shall set the Pi field to 1 if the corresponding PCMAX,f,c,i field would have had a different value if no power backoff due to power management had been applied;
-	PCMAX,f,c,i: If present, this field indicates the PCMAX,f,c,i (as specified in TS 38.213 [6]) for the NR Serving Cell used for calculation of the preceding PH field. The reported PCMAX,f,c,i and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm for the NR Serving Cell are specified in TS 38.133 [11]);
-	MPEi: If mpe-Reporting-FR2 is configured, and the Serving Cell operates on FR2, and if the Pi field is set to 1, this field indicates the applied power backoff to meet MPE requirements, as specified in TS 38.101-2 [15]. This field indicates an index to Table 6.1.3.8-3 and the corresponding measured values of P-MPR levels in dB are specified in TS 38.133 [11]. The length of the field is 2 bits. If mpe-Reporting-FR2 is not configured, or if the Serving Cell operates on FR1, or if the Pi field is set to 0, R bits are present instead.


Figure 6.1.3.yy-1: Enhanced Multiple Entry PHR for multiple TRP STxMP MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is less than 8


Figure 6.1.3.yy-2: Enhanced Multiple Entry PHR for multiple TRP STxMP MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is equal to or higher than 8
Appendix 3-3
Table 6.2.1-2b: Values of one-octet eLCID for UL-SCH
	Codepoint
	Index
	LCID values

	0 to 21922
	64 to 2836
	Reserved

	220
	284
	Enhanced Multiple Entry PHR for multiple TRP STxMP (four octets Ci)

	221
	285
	Enhanced Multiple Entry PHR for multiple TRP STxMP (single octets Ci)

	222
	286
	Enhanced Single Entry PHR for multiple TRP STxMP

	223
	287
	Multiple Entry PHR with assumed PUSCH MAC CE (four octets Ci)

	224
	288
	Multiple Entry PHR with assumed PUSCH MAC CE (one octets Ci)

	225
	289
	Single Entry PHR with assumed PUSCH MAC CE

	226
	290
	SL-PRS Resource Request

	227
	291
	Refined Long BSR

	228
	292
	Delay Status Report

	229
	293
	Enhanced Multiple Entry PHR for multiple TRP (four octets Ci)

	230
	294
	Enhanced Multiple Entry PHR for multiple TRP (one octets Ci)

	231
	295
	Enhanced Single Entry PHR for multiple TRP

	232
	296
	Enhanced Multiple Entry PHR (four octets Ci)

	233
	297
	Enhanced Multiple Entry PHR (one octets Ci)

	234
	298
	Enhanced Single Entry PHR

	235
	299
	Enhanced BFR (one octet Ci)

	236
	300
	Enhanced BFR (four octet Ci)

	237
	301
	Truncated Enhanced BFR (four octet Ci)

	238
	302
	Positioning Measurement Gap Activation/Deactivation Request

	239
	303
	IAB-MT Recommended Beam Indication

	240
	304
	Desired IAB-MT PSD range

	241
	305
	Desired DL Tx Power Adjustment

	242
	306
	Case-6 Timing Request

	243
	307
	Desired Guard Symbols for Case 6 timing

	244
	308
	Desired Guard Symbols for Case 7 timing

	245
	309
	Extended Short Truncated BSR

	246
	310
	Extended Long Truncated BSR

	247
	311
	Extended Short BSR

	248
	312
	Extended Long BSR

	249
	313
	Extended Pre-emptive BSR

	250
	314
	BFR (four octets Ci)

	251
	315
	Truncated BFR (four octets Ci)

	252
	316
	Multiple Entry Configured Grant Confirmation

	253
	317
	Sidelink Configured Grant Confirmation

	254
	318
	Desired Guard Symbols

	255
	319
	Pre-emptive BSR


Appendix 4
5.2	Maintenance of Uplink Time Alignment
RRC configures the following parameters for the maintenance of UL time alignment:
-	timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells to the associated TAG to be uplink time aligned for the TAG;
-	inactivePosSRS-TimeAlignmentTimer which controls how long the MAC entity considers the Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned;
-	cg-SDT-TimeAlignmentTimer which controls how long the MAC entity considers the uplink transmission for CG-SDT to be uplink time aligned;
-	srs-ValidityAreaTimeAlignmentTimer which controls how long the MAC entity considers Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned when SRS positioning validity area is configured.
The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	if there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.26:
3>	if SRS positioning validity area is configured:
4>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
3>	else:
4>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated TAG.
2>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with the indicated TAG.
2>	else:
3>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell configured with two TAGs or in a MSGB for an SpCell configured with two TAGs:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for the TAG indicated in the received Random Access Response message or MSGB;
3>	start or restart the timeAlignmentTimer associated with TAG indicated in the received Random Access Response message or MSGB.
2>	else if the timeAlignmentTimer associated with the TAG indicated in the received Random Access Response message or MSGB is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	stop the timeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell not configured with two TAGs or in a MSGB for an SpCell not configured with two TAGs:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
5>	set the NTA value to the value before applying the received Timing Advance Command as in TS 38.211 [8].
3>	when the Contention Resolution is considered successful for Random Access procedure while the CG-SDT procedure is ongoing:
4>	stop timeAlignmentTimer associated with this TAG;
4>	start or restart the cg-SDT-TimeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered successful for Random Access procedure while SRS transmission in RRC_INACTIVE is ongoing:
4>	if SRS positioning validity area is configured:
5>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
4>	else:
5>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE, as specified in clause 5.1.4a, for an SpCell configured with two TAGs:
2>	apply the Timing Advance Command for the PTAG indicated in the Absolute Timing Advance Command MAC CE;
2>	start or restart the timeAlignmentTimer associated with this PTAG.
1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE, as specified in clause 5.1.4a, for an SpCell not configured with two TAGs:
2>	apply the Timing Advance Command for PTAG;
2>	if there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.26:
3>	if SRS positioning validity area is configured:
4>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
3>	else:
4>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated TAG.
2>	if CG-SDT procedure is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with PTAG.
2>	else:
3>	start or restart the timeAlignmentTimer associated with PTAG.
1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start the timeAlignmentTimer associated with PTAG.
1>	when the indication is received from upper layer for stopping the inactivePosSRS-TimeAlignmentTimer:
2>	stop the inactivePosSRS-TimeAlignmentTimer.
1>	when the indication is received from upper layer for starting the inactivePosSRS-TimeAlignmentTimer:
2>	start or restart the inactivePosSRS-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for starting the cg-SDT-TimeAlignmentTimer:
2>	start the cg-SDT-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for stopping the cg-SDT-TimeAlignmentTimer:
2>	consider the cg-SDT-TimeAlignmentTimer as expired.
1>	when the indication is received from upper layer for starting the srs-ValidityArea-TimerAlignmentTimer:
2>	start or restart the srs-ValidityArea-TimerAlignmentTimer.
1>	when the indication is received from upper layer for stopping the srs-ValidityArea-TimerAlignmentTimer:
2>	stop the srs-ValidityArea-TimerAlignmentTimer.
1>	when instruction from the upper layer has been received for starting the TimeAlignmentTimer associated with PTAG:
2>	start the TimeAlignmentTimer associated with PTAG with TAG ID 0.
1>	when an LTM Cell Switch Command MAC CE including a Timing Advance Command is received:
2>	apply the Timing Advance Command for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when an LTM Cell Switch Command MAC CE is received and the UE has successfully measured the Timing Advance as in clause 5.18.35:
2>	apply the measured Timing Advance for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with a PTAG and the SpCell is not configured with two PTAGs; or
2>	if the timeAlignmentTimer is associated with a PTAG, the SpCell is configured with two PTAGs, and the timeAlignmentTimer associated with the other PTAG is not running:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with a TAG for an SCell, then for all SCells configured with only this TAG; or
2>	if the timeAlignmentTimer is associated with a TAG for an SCell, and if the SCell is configured with two TAGs and the timeAlignmentTimer associated with the other TAG is not running, then for all such SCells:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
2>	else if the timeAlignmentTimer is associated with a TAG for a Serving Cell configured with two TAGs, and if the timeAlignmentTimer associated with the other TAG is running, then for all such Serving Cells:
3>	clear any configured downlink assignment, if the activated TCI state(s) for all PUCCH resources configured for the configured downlink assignment is associated with the TAG of the expired timeAlignmentTimer;
3>	clear any configured uplink grant, if the activated TCI state(s) for the configured uplink grant is associated with the TAG of the expired timeAlignmentTimer;
3>	clear any PUSCH resource for semi-persistent CSI reporting, if the activated TCI state(s) for the PUSCH resource is associated with the TAG of the expired timeAlignmentTimer;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
1>	when the inactivePosSRS-TimeAlignmentTimer expires:
2>	notify RRC to release Positioning SRS for RRC_INACTIVE configuration(s).
1>	when the cg-SDT-TimeAlignmentTimer expires:
2>	clear any configured uplink grants;
2>	if a PDCCH addressed to the MAC entity's C-RNTI after initial transmission for the CG-SDT with CCCH message has not been received:
3>	consider ongoing CG-SDT procedure as terminated;
3>	indicate the expiry of cg-SDT-TimeAlignmentTimer to the upper layer.
2>	flush all HARQ buffers;
2>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
When the MAC entity stops uplink transmissions for an SCell not configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
When the MAC entity stops uplink transmissions associated to a STAG for an SCell configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the STAG as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble and MSGA transmission when the timeAlignmentTimer(s) associated with all TAG(s) to which this Serving Cell belongs is not running, CG-SDT procedure is not ongoing and SRS transmission in RRC_INACTIVE as in clause 5.26 is not on-going. Furthermore, when the timeAlignmentTimer(s) associated with all PTAG(s) is not running, CG-SDT procedure is not ongoing and SRS transmission in RRC_INACTIVE as in clause 5.26 is not ongoing, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble and MSGA transmission on the SpCell. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission when the cg-SDT-TimeAlignmentTimer is not running during the ongoing CG-SDT procedure as triggered in clause 5.27 and the inactivePosSRS-TimeAlignmentTimer or srs-ValidityAreaTimeAlignmentTimer is not running. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission on a Serving Cell using TCI state(s) associated with a TAG for which the timeAlignmentTimer is not running.
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