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	Reason for change:
	RAN2 has made agreements concerning CG retransmission timer
· A new timer is introduced for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB previous being transmitted on a configured grant “CG retransmission timer”.
· the new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process.
· the legacy configured grant timer and behaviour is kept for preventing the configured grant overriding the TB scheduled by dynamic grant, i.e. it is (re)started upon reception of the PDCCH as well as transmission on the PUSCH of dynamic grant.
Autonomous PUSCH transmission with configured grant in NR-U would support both CG retransmission timer and Configured grant timer. Necessary MAC spec changes are needed to incorporate above RAN2 agreements regarding the timers.
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	1. In the clause “UL grant reception”, priori to delivering the UL grant to the HARQ entity, the MAC checks if CG retransmission timer is running. In this clause, it is assumed to use CS-RNTI to address the DCI intended for autonomous PUSCH transmission with configured rant. 
2. In the clause “HARQ process”, add handling procedures to start/restart CG retransmission timer.
3. In the clause “uplink”, add the parameter aulAllowed to set whether autonomous uplink transmission can be used, which is confiured by RRC. Add the parameter CG-RetransmissionTimer which is also configured by RRC.
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<Start of modification>
<Start of the first change>
[bookmark: _Toc5722098]5.4.1	UL Grant reception
Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, or configured semi-persistently by RRC. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers.
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 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 correponding HARQ process, if configured.
2>	deliver the uplink grant and the associated HARQ information to the HARQ entity.
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>	deliver the uplink grant and the associated HARQ information to the HARQ entity.
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 subclause 5.8.2;
4>	stop the configuredGrantTimer for the corresponding HARQ process, if running;
For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>	if 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 for this Serving Cell:
2> 	if aulAllowed is set to true
      3> set the HARQ Process ID to a HARQ Process ID selected by the UE;
2> else
     3> set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>  if the HARQ_FEEDBACK is set to ACK for the corresponding HARQ process; or 
2>  if there is no uplink grant previously delivered to the HARQ entity for the same HARQ process; or 
2>  if a dynamic uplink grant was last delivered to the HARQ entity for the same HARQ process and if the configuredGrantTimer for the corresponding HARQ process is not running:
3>	consider the NDI bit for the corresponding HARQ process to have been toggled.
2>	if the configuredGrantTimer for the corresponding HARQ process is not running:
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>  if neither the CG-RetransmissionTimer nor the configuredGrantTimer for the corresponding HARQ process is running:
3>	if there is no uplink grant previously delivered to the HARQ entity for the same HARQ process; or
3>	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
3>	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 configured uplink grants, 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
where CURRENT_symbol = (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 configured uplink grants, if UL HARQ operation is autonomous (i.e., aulAllowed is set to true), the HARQ Process ID associated with a UL transmission on this Serving Cell is selected by the UE implementation from the HARQ process IDs that are configured for configured grant by upper layers in nrofHARQ-Processes (TS 38.331 [5]).
NOTE 1:	CURRENT_symbol refers to the symbol index of the first transmission occasion of a repetition bundle that takes place.
NOTE 2:	A HARQ process is configured for a configured uplink grant if the configured uplink grant is activated and the associated HARQ process ID is less than nrofHARQ-Processes.
NOTE 3:	If the MAC entity receives both a grant in a Random Access Response and 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 or the grant for its C-RNTI or CS-RNTI.
<End of the first change>
<Start of the second change>


[bookmark: _Toc5722101]5.4.2.2	HARQ process
Each HARQ process is associated with a HARQ buffer.
New transmissions are performed on the resource and with the MCS indicated on either PDCCH, Random Access Response, or RRC. Retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH, or RRC or on the same resource and with the same MCS as was used for last made transmission attempt within a bundle.
For autonomous UL HARQ, each HARQ process shall maintain a state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently in the buffer, and a timer CG-RetransmissionTimer which prohibits new transmission or retransmission for the same HARQ process on the configured autonomous uplink while the timer is running.
When the HARQ feedback is received for a TB, the HARQ process shall:
-	set HARQ_FEEDBACK to the received value;
-	if running, stop the CG-RetransmissionTimer.
When an uplink grant addressed to C-RNTI is received for an autonomous HARQ process, the HARQ process shall:
-	if running, stop the CG-RetransmissionTimer.
When PUSCH transmission is performed for a TB and if the uplink grant is a configured grant for the MAC entity's CS-RNTI, the HARQ process shall:
-	start or restart the CG-RetransmissionTimer.
If the HARQ entity requests a new transmission for a TB, the HARQ process shall:
1>	store the MAC PDU in the associated HARQ buffer;
1> store the uplink grant received from the HARQ entity;
1>	if the UL HARQ operation is autonomous:
2>	set HARQ_FEEDBACK to NACK.
1>	generate a transmission as described below.
If the HARQ entity requests a retransmission for a TB, the HARQ process shall:
1> store the uplink grant received from the HARQ entity;
1>	if the UL HARQ operation is autonomous:
2>	set HARQ_FEEDBACK to NACK.
1>	generate a transmission as described below.
To generate a transmission for a TB, the HARQ process shall:
1>	if the MAC PDU was obtained from the Msg3 buffer; or
1>	if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer:
2>	instruct the physical layer to generate a transmission according to the stored uplink grant.
[bookmark: _Toc5722114][bookmark: _Toc5722116]<End of the second change>
<Start of the third change>


5.8	Transmission and reception without dynamic scheduling
5.8.2	Uplink
There are two types of transmission without dynamic grant:
-	configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;
-	configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured uplink grant activation or deactivation.
Type 1 and Type 2 are configured by RRC per Serving Cell and per BWP. Multiple configurations can be active simultaneously only on different Serving Cells. For Type 2, activation and deactivation are independent among the Serving Cells. For the same Serving Cell, the MAC entity is configured with either Type 1 or Type 2.
RRC configures the following parameters when the configured grant Type 1 is configured:
-	cs-RNTI: CS-RNTI for retransmission;
-	periodicity: periodicity of the configured grant Type 1;
-	timeDomainOffset: Offset of a resource with respect to SFN = 0 in time domain;
-	timeDomainAllocation: Allocation of configured uplink grant in time domain which contains startSymbolAndLength (i.e. SLIV in TS 38.214 [7]);
-	nrofHARQ-Processes: the number of HARQ processes for configured grant.
-    aulAllowed: set whether autonomous uplink transmission can be used
-   CG-RetransmissionTimer before triggering a new transmission or a retransmission of the same HARQ process using autonomous uplink

RRC configures the following parameters when the configured grant Type 2 is configured:
-	cs-RNTI: CS-RNTI for activation, deactivation, and retransmission;
-	periodicity: periodicity of the configured grant Type 2;
-	nrofHARQ-Processes: the number of HARQ processes for configured grant
.-    aulAllowed: set whether autonomous uplink transmission can be used
-    CG-RetransmissionTimer before triggering a new transmission or a retransmission of the same HARQ process using autonomous uplink
                                                     <non modified parts are omitted>
<End of the third change>
<End of modification>
