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	Reason for change:
	For IoT NTN, upon the validity timer (i.e. T317) expiry, the UE assumes that the UL synchronisation is lost. The UE will suspend any uplink transmission on the serving cell. However, the UE behaviour is not clear during the period of UL synchronization loss for below aspects: 
1. For each pending SR in eMTC, it is not clear UE should initiate a RACH procedure or instruct the physical layer to signal the SR since it is ambigious whether the PUCCH resource is valid.
2. For RACH procedure, it is not clear whether the random access preamble should be transmitted.
3. Upon UL Grant reception, it is not clear whether the UL grant should be processed because the PUSCH cannot be transmitted.
Since any UL transmission is not allowed to be performed duirng the period of UL synchronization loss, the UE should suspend the SR transmission and RACH premable transmission in RACH procedure to avoid useless RACH or SR transmission attempts which may cause the false RACH/SR failure declaration (e.g. for eMTC) and unnessary pending SR cancellation (e.g. for NB-IoT). 
Similarly, it may cause extra delay for UL data transmission to cancel the pending BSR when it is included in the TB while the corresponidng PUSCH cannot be transmitted. Therefore, the TB processing upon UL grant reception should be suspended as well.

	
	

	Summary of change:
	When the MAC entity is not allowed to perform any uplink transmission on the Serving Cell in non-terrestrial network due to T317 expiry:
· Update section 5.1.3 Random Access Preamble transmission procedure, to suspend premable transmission.
· Update section 5.4.1 UL Grant reception, to suspend the recevied UL grant process.
· Update section 5.4.4 Scheduling Request, to suspend the SR transmission.

Impact analysis
Impacted functionality: RACH procedure and UL-SCH data transfer procedure for IoT NTN.
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not, there is no inter-operability issue.
2. If the UE is implemented according to the CR and the network is not, there is no inter-operability issue.

	
	

	Consequences if not approved:
	The UE behaviour on Scheduling Request procedure is ambigious. The UE may declare false RACH/SR failure and cancel pending BSR incorrectly.
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First Modified Subclause
[bookmark: _Toc29242949][bookmark: _Toc37256206][bookmark: _Toc37256360][bookmark: _Toc46500299][bookmark: _Toc52536208][bookmark: _Toc131026934]5.1	Random Access procedure
[bookmark: _Toc29242952][bookmark: _Toc37256209][bookmark: _Toc37256363][bookmark: _Toc46500302][bookmark: _Toc52536211][bookmark: _Toc131026937]5.1.3	Random Access Preamble transmission
The random-access procedure shall be performed as follows, except that the MAC entity is not allowed to perform any uplink transmission on the Serving Cell in non-terrestrial network:
-	set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;
-	if the UE is a BL UE or a UE in enhanced coverage:
-	the PREAMBLE_RECEIVED_TARGET_POWER is set to:
PREAMBLE_RECEIVED_TARGET_POWER - 10 * log10(numRepetitionPerPreambleAttempt);
-	if the UE is an NB-IoT UE:
-	for enhanced coverage level 0, the PREAMBLE_RECEIVED_TARGET_POWER is set to:
 PREAMBLE_RECEIVED_TARGET_POWER - 10 * log10(numRepetitionPerPreambleAttempt)
-	for FDD if the UE supports enhanced random access power control and PowerRampingParameters-NB-v1450 is configured by upper layers, or for TDD:
-	the MSG3_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPower + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep;
-	for other enhanced coverage levels:
-	for FDD if the UE supports enhanced random access power control and PowerRampingParameters-NB-v1450 is configured by upper layers, or for TDD; and
-	if the starting enhanced coverage level was enhanced coverage level 0 or enhanced coverage level 1:
-	if the MAC entity considers itself to be in enhanced coverage level 1 and if powerRampingStepCE1 and preambleInitialReceivedTargetPowerCE1 have been configured by upper layers:
-	the PREAMBLE_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPowerCE1 + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStepCE1 - 10 * log10(numRepetitionPerPreambleAttempt);
-	the MSG3_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPowerCE1 + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStepCE1;
-	else:
-	the PREAMBLE_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep - 10 * log10(numRepetitionPerPreambleAttempt);
-	the MSG3_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPower + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep;
-	else:
-	the PREAMBLE_RECEIVED_TARGET_POWER is set corresponding to the max UE output power;
-	if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:
-	instruct the physical layer to transmit a preamble with the number of repetitions required for preamble transmission corresponding to the selected preamble group (i.e., numRepetitionPerPreambleAttempt) using the selected PRACH corresponding to the selected enhanced coverage level, corresponding RA-RNTI, preamble index or for NB-IoT subcarrier index, and PREAMBLE_RECEIVED_TARGET_POWER.
-	else:
-	instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.
Next Modified Subclause
[bookmark: _Toc29242963][bookmark: _Toc37256220][bookmark: _Toc37256374][bookmark: _Toc46500313][bookmark: _Toc52536222][bookmark: _Toc124534973]5.4	UL-SCH data transfer
[bookmark: _Toc29242964][bookmark: _Toc37256221][bookmark: _Toc37256375][bookmark: _Toc46500314][bookmark: _Toc52536223][bookmark: _Toc131026950]5.4.1	UL Grant reception
In order to transmit on the UL-SCH the MAC entity must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently or preallocated by RRC or provided by RRC for transmission using PUR (see clause 5.4.7). To perform requested transmissions, the MAC layer receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers.
If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, a UL Semi-Persistent Scheduling V-RNTI, a AUL C-RNTI, or a Temporary C-RNTI, the MAC entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this TTI and for each SPS configuration that is indicated by the PDCCH addressed to UL Semi-Persistent Scheduling V-RNTI; or if the MAC entity has Preconfigured Uplink Resource RNTI, the MAC entity shall for each TTI and for each grant received for this TTI except that the MAC entity is not allowed to perform any uplink transmission on the Serving Cell in non-terrestrial network:
-	if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, Preconfigured Uplink Resource RNTI or Temporary C-RNTI; or
-	if an uplink grant for this TTI has been received in a Random Access Response:
-	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 Semi-Persistent Scheduling C-RNTI, for the MAC entity's UL Semi-Persistent Scheduling V-RNTI, or a configured uplink grant for which the UL HARQ operation was not autonomous:
-	consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.
-	deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else, if an uplink grant for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's Semi-Persistent Scheduling C-RNTI or for the MAC entity's UL Semi-Persistent Scheduling V-RNTI; or if an uplink grant for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's AUL C-RNTI:
-	if the NDI in the received HARQ information is 1:
-	consider the NDI for the corresponding HARQ process not to have been toggled;
-	deliver the uplink grant and 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 AUL release:
-	trigger an AUL confirmation;
-	if an uplink grant for this TTI has been configured:
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;
-	else if PDCCH contents indicate AUL activation:
-	trigger an AUL confirmation;
-	store the uplink grant and the associated HARQ information as configured uplink grant;
-	initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in clause 5.23;
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else if PDCCH contents indicate SPS release:
-	if the MAC entity is configured with skipUplinkTxSPS:
-	trigger an SPS confirmation;
-	if an uplink grant for this TTI has been configured:
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;
-	else:
-	clear the corresponding configured uplink grant (if any).
-	else:
-	if the MAC entity is configured with skipUplinkTxSPS:
-	trigger an SPS confirmation;
-	store the uplink grant and the associated HARQ information as configured uplink grant;
-	initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI, or in TTI according to N=0 in clause 5.10.2 for short TTI, and to recur according to rules in clause 5.10.2;
-	if UL HARQ operation is asynchronous, set the HARQ Process ID to the HARQ Process ID associated with this TTI;
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else, if an uplink grant for this TTI has been configured for the Serving Cell and if UL HARQ operation is autonomous for the corresponding HARQ process:
-	if the HARQ_FEEDBACK is set to ACK for the corresponding HARQ process or if there is no uplink grant previously delivered to the HARQ entity for the same HARQ process:
-	consider the NDI bit for the corresponding HARQ process to have been toggled.
-	if the aul-RetransmissionTimer is not running:
-	if there is no uplink grant previously delivered to the HARQ entity for the same HARQ process; or
-	if the previous uplink grant delivered to the HARQ entity for the same HARQ process was not an uplink grant received for the MAC entity's C-RNTI; or
-	if the HARQ_FEEDBACK is set to ACK for the corresponding HARQ process:
-	deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.
-	else:
-	if this Serving Cell is the SpCell and an uplink grant for this TTI has been preallocated for the SpCell; or
-	except for preconfigured uplink grant for PUR, if an uplink grant for this TTI has been configured for this Serving Cell:
-	if UL HARQ operation is asynchronous, set the HARQ Process ID to the HARQ Process ID associated with this TTI;
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured or preallocated uplink grant, and the associated HARQ information to the HARQ entity for this TTI.
NOTE 1:	The period of configured uplink grants is expressed in TTIs.
NOTE 2:	If the MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL subframe, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.
NOTE 3:	When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the MAC entity processes the grant but does not transmit on UL-SCH. When a configured uplink grant is indicated during a Sidelink Discovery gap for reception and indicates an UL-SCH transmission during a Sidelink Discovery gap for transmission with a SL-DCH transmission, the MAC entity processes the grant but does not transmit on UL-SCH. When a configured uplink grant indicates an UL-SCH transmission during a V2X sidelink communication transmission and transmission of V2X sidelink communication is prioritized as described in clause 5.14.1.2.2, the MAC entity processes the grant but does not transmit on UL-SCH.
NOTE 4:	The NDI transmitted in the PDCCH for the MAC entity's AUL C-RNTI is set to '0' (TS 36.212 [5]).
Except for NB-IoT, for configured uplink grants without harq-ProcID-offset, if UL HARQ operation is not autonomous, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:
-	if the TTI is a subframe TTI:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number] and it refers to the subframe where the first transmission of a bundle takes place.
-	else:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL-sTTI)] modulo numberOfConfUlSPS-Processes-sTTI,
where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI_number] and it refers to the short TTI occasion where the first transmission of a bundle takes place. Refer to 5.10.2 for sTTI_Number_Per_Subframe and sTTI_number.
For preallocated uplink grants the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:
HARQ Process ID = [floor(CURRENT_TTI/ul-SchedInterval)] modulo numberOfConfUL-Processes,
where CURRENT_TTI=subframe number and it refers to the subframe where the first transmission of a bundle takes place.
For configured uplink grants, if UL HARQ operation is autonomous, the HARQ Process ID associated with this TTI for transmission on this Serving Cell is selected by the UE implementation from the HARQ process IDs that are configured for autonomous UL HARQ operation by upper layers in aul-HARQ-Processes (TS 36.331 [8]).
For configured uplink grants with harq-ProcID-offset, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:
-	if the TTI is a subframe TTI:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes + harq-ProcID-offset,
where CURRENT_TTI = [(SFN * 10) + subframe number] and it refers to the subframe where the first transmission of a bundle takes place.
-	else:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL-sTTI)] modulo numberOfConfUlSPS-Processes-sTTI + harq-ProcID-offset,
[bookmark: OLE_LINK183][bookmark: OLE_LINK184]where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI_number] and it refers to the short TTI occasion where the first transmission of a bundle takes place. Refer to 5.10.2 for sTTI_Number_Per_Subframe and sTTI_number. For NB-IoT, for configured uplink grants for BSR, the HARQ Process ID is set to 0.
If the MAC entity is configured with Short Processing Time or short TTI and if current_TTI is a subframe TTI, the HARQ Process ID associated with this TTI is derived from the following equation for synchronous UL HARQ operation:
HARQ Process ID = [SFN * number_of_UL_PUSCH_SFs_per_radio_frame + index_of_UL_PUSCH_SF] modulo number_of_UL_HARQ_processes.
where number_of_UL_PUSCH_SFs_per_radio_frame is the number of subframes that can be used for PUSCH (UL PUSCH subframe) per radio frame:
-	For FDD serving cells and serving cells operating according to Frame structure Type 3, all 10 subframes in a radio frame represent UL PUSCH subframes;
-	For TDD serving cells, all uplink subframes of the TDD UL/DL configuration indicated by tdd-Config, as specified in TS 36.331 [8] of the cell represent UL PUSCH subframes and additionally the subframes including UpPTS if the cell is configured with symPUSCH-UpPts-r14;
and index_of_UL_PUSCH_SF is the index of a subframe that can be used for PUSCH within the radio frame, and number_of_UL_HARQ_processes is the number of parallel HARQ processes per HARQ entity for subframe TTI as specified in TS 36.213 [2], clause 8.
[bookmark: _Toc29242971][bookmark: _Toc37256228][bookmark: _Toc37256382][bookmark: _Toc46500321][bookmark: _Toc52536230][bookmark: _Toc131026957]5.4.4	Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and sr-ProhibitTimer and ssr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5), or, if all pending SR(s) are triggered by Sidelink BSR, when a MAC PDU is assembled and this PDU includes a Sidelink BSR which contains buffer status up to (and including) the last event that triggered a Sidelink BSR (see clause 5.14.1.4), or, if all pending SR(s) are triggered by Sidelink BSR, when upper layers configure autonomous resource selection, or when the UL grant(s) can accommodate all pending data available for transmission.
If the MAC entity has resources for SR configured on only one of SPUCCH and PUCCH, that SR resource is valid for all logical channels. If the MAC entity has resources for SR configured on both PUCCH and SPUCCH, MAC entity shall consider all logical channels that have triggered an SR (and at retxBSR-Timer expiry, MAC entity shall consider all logical channels, belonging to a LCG, with data available for transmission):
-	PUCCH resources for SR are valid if logicalChannelSr-Restriction is not configured, or if logicalChannelSr-Restriction allows SR on PUCCH, for any of the logical channels;
-	SPUCCH resources for SR are valid if logicalChannelSr-Restriction is not configured, or if logicalChannelSr-Restriction allows SR on SPUCCH, for any of the logical channels.
If an SR is triggered and there is no other SR pending, the MAC entity shall set the SR_COUNTER and the SSR_COUNTER to 0.
As long as one SR is pending, except that the MAC entity is not allowed to perform any uplink transmission on the Serving Cell in non-terrestrial network, the MAC entity shall for each TTI:
-	if no UL-SCH resources are available for a transmission in this TTI:
-	Except for NB-IoT:
-	if the MAC entity has no valid PUCCH nor valid SPUCCH resource for SR configured in any TTI:
-	if the MAC entity is a MCG MAC entity and rach-Skip is not configured; or
-	if the MAC entity is a SCG MAC entity and rach-SkipSCG is not configured:
-	initiate a Random Access procedure (see clause 5.1) on the corresponding SpCell and cancel all pending SRs;
-	else if this TTI is not part of a measurement gap or Sidelink Discovery Gap for Transmission, and if transmission of V2X sidelink communication is not prioritized in this TTI as described in clause 5.14.1.2.2:
-	if the MAC entity has at least one valid SPUCCH resource for SR configured for this TTI and if ssr-ProhibitTimer is not running:
-	if SSR_COUNTER < dssr-TransMax:
-	increment SSR_COUNTER by 1;
-	instruct the physical layer to signal the SR on one valid SPUCCH resource for SR;
-	start the ssr-ProhibitTimer.
-	else:
-	notify RRC to release SPUCCH for all serving cells;
-	if the MAC entity has no valid PUCCH resource for SR configured in any TTI:
-	notify RRC to release PUCCH for all serving cells;
-	notify RRC to release SRS for all serving cells;
-	clear any configured downlink assignments and uplink grants;
-	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.
-	if the MAC entity has at least one valid PUCCH resource for SR configured for this TTI and if sr-ProhibitTimer is not running:
-	if SR_COUNTER < dsr-TransMax:
-	increment SR_COUNTER by 1;
-	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
-	start the sr-ProhibitTimer.
-	else:
-	notify RRC to release PUCCH and SPUCCH for all serving cells;
-	notify RRC to release SRS for all serving cells;
-	clear any configured downlink assignments and uplink grants;
-	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.
-	For NB-IoT:
-	if the MAC entity has no valid resource for SR together with acknowledgement of the data in this TTI and no valid PRACH resource for SR configured in any TTI:
-	initiate a Random Access Procedure (see clause 5.1), and cancel all pending SRs in the first subframe containing PRACH for preamble transmission.
-	else:
-	if the MAC entity has valid resource for SR together with acknowledgement of the data in this TTI:
-	instruct the physical layer to signal the SR together with acknowledgement of the data.
-	cancel, if any, initiated Random Access Procedure for SR.
-	else:
-	if the MAC entity has valid PRACH resource for SR configured in this TTI and sr-ProhibitTimer is not running:
-	instruct the physical layer to signal the SR on one valid PRACH resource for SR.
-	start the sr-ProhibitTimer in the subframe containing the last repetition of the corresponding SR transmission.
NOTE 1:	The selection of which valid PUCCH/SPUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH/SPUCCH resource for SR in one TTI or overlapping TTIs is left to UE implementation.
NOTE 2:	SR_COUNTER is incremented for each SR bundle. sr-ProhibitTimer is started in the first TTI of an SR bundle.
End of Changes


