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	Reason for change:
	This is a mirror CR for Rel-16 CR1498 (R2-2212862).

In AutonomousTx, the MAC PDU already stored in the HARQ buffer is transmitted as a new transmission without 1) re-obtaining the MAC PDU from the multiplexing entity 2) nor re-storing the MAC PDU in the HARQ buffer. 

The first part “1) re-obtaining the MAC PDU from the multiplexing entity” was implemented in the MAC specification by “consider the MAC PDU has been obtained” in subclause 5.4.2.1 when the condition of AutonomousTx is met, as follows:
3>	else if this uplink grant is a configured grant configured with autonomousTx; and
3>	if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and
3>	if a MAC PDU had already been obtained for this HARQ process; and
3>	if the uplink grant size matches with size of the obtained MAC PDU; and
3>	if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:
4>	consider the MAC PDU has been obtained.
During Rel-16 IIOT discussion, “4>	consider the MAC PDU has been obtained.” was agreed to avoid MAC PDU overwriting, i.e., the same MAC PDU does not need to be obtained again.

However, “2) nor re-storing the MAC PDU in the HARQ buffer” was not implemented. Since AutonomousTx is considered as a new transmission, procedure described in 5.4.2.2 is just to store the MAC PDU as follows:
“1>	store the MAC PDU in the associated HARQ buffer” 
This procedure makes the UE overwrite the same MAC PDU in the HARQ buffer. This is totally unccesary UE behaviour which wastes UE process capability. This procedure should be applied only for typical new transmission except AutonomousTx.

	
	

	Summary of change:
	The MAC entity checks if the same MAC PDU has been already stored in the HARQ buffer before storing the MAC PDU in the HARQ buffer.
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Impact analysis
Impacted functionality: 
HARQ process with Autonomous Transmission (AutonomousTx)

Inter-operability: 
- If the network is implemented according to the CR while the UE is not, there is no inter-operability issue foreseen.
- If the network is implemented according to the CR while the UE is not, there is no inter-operability issue foreseen.

	
	

	Consequences if not approved:
	When a configured grant is used for AutonomousTx, the same stored MAC PDU is overwritten in the HARQ buffer.
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Each HARQ process is associated with a HARQ buffer.
New transmissions are performed on the resource and with the MCS indicated on PDCCH or indicated in the Random Access Response (i.e. MAC RAR or fallbackRAR), or signalled in RRC or determined as specified in clause 5.1.2a for MSGA payload. Retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH, or on the same resource and with the same MCS as was used for last made transmission attempt within a bundle, or on stored configured uplink grant resources and stored MCS when cg-RetransmissionTimer or cg-SDT-RetransmissionTimer is configured. If cg-RetransmissionTimer is configured, retransmissions with the same HARQ process may be performed on any configured grant configuration if the configured grant configurations have the same TBS. If cg-SDT-RetransmissionTimer is configured, retransmission for the initial CG-SDT transmission with the same HARQ process may be performed on any configured grant configuration if the configured grant configurations have the same TBS.
When cg-RetransmissionTimer is configured and the HARQ entity obtains a MAC PDU to transmit and LBT failure indication is received from lower layer, the corresponding HARQ process is considered to be pending. For a configured uplink grant, configured with cg-RetransmissionTimer, each associated HARQ process is considered as not pending when:
-	a transmission is performed on that HARQ process and LBT failure indication is not received from lower layers; or
-	the configured uplink grant is initialised and this HARQ process is not associated with another active configured uplink grant; or
-	the HARQ buffer for this HARQ process is flushed.
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, if the MAC PDU has not been already stored in the HARQ buffer;
1>	store the uplink grant received from the HARQ entity;
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>	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 the MAC PDU was obtained from the MSGA 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 or the MSGA buffer:
2>	if there are neither NR sidelink transmission nor transmission of V2X sidelink communication at the time of the transmission; or
2>	if the transmission of the MAC PDU is prioritized over sidelink transmission or can be simultaneously performed with sidelink transmission:
3>	instruct the physical layer to generate a transmission according to the stored uplink grant.
[bookmark: _Toc29239838]If a HARQ process receives downlink feedback information, the HARQ process shall:
1>	stop the cg-RetransmissionTimer, if running;
1>	if acknowledgement is indicated:
2>	stop the configuredGrantTimer, if running.
If the configuredGrantTimer expires for a HARQ process, the HARQ process shall:
1>	stop the cg-RetransmissionTimer, if running;
[bookmark: _Toc37296197]1>	stop the cg-SDT-RetransmissionTimer, if running.
1>	if a PDCCH addressed to the MAC entity's C-RNTI has not been received after initial transmission for the CG-SDT with CCCH message to which the configuredGrantTimer corresponds:
2>	indicate failure to perform SDT procedure to the upper layer.
The transmission of the MAC PDU is prioritized over sidelink transmission or can be performed simultaneously with sidelink transmission if one of the following conditions is met:
-	if there are both a sidelink grant for NR sidelink transmissionand configured grant(s) for transmission of V2X sidelink communication on SL-SCH as determined in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and neither the NR sidelink transmission is prioritized as determined in clause 5.22.1.3.1a nor the transmission(s) of V2X sidelink communication is prioritized as determined in clause 5.14.1.2.2 of TS 36.321 [22]; or
-	if there are both a sidelink grant NR sidelink transmission and configured grant(s) for transmission of V2X sidelink communication on SL-SCH as determined in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with the NR sidelink transmission and/or the transmission(s) of V2X sidelink communication; or
-	if there is only configured grant(s) for transmission of V2X sidelink communication on SL-SCH as determined in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either none of the transmission(s) of V2X sidelink communication is prioritized as determined in clause 5.14.1.2.2 of TS 36.321 [22] or the MAC entity is able to perform this UL transmission simultaneously with the transmission(s) of V2X sidelink communication; or
-	if there is only a sidelink grant for NR sidelink transmission at the time of the transmission, and if the NR sidelink transmission is not prioritized as determined in clause 5.22.1.3.1a, or there is a sidelink grant for NR sidelink transmission at the time of the transmission and the MAC entity is able to perform this UL transmission simultaneously with the NR sidelink transmission; or
-	if there are both a sidelink grant for NR sidelink transmission and configured grant(s) for transmission of V2X sidelink communication on SL-SCH as determined in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either only the of NR sidelink transmission is prioritized as determined in clause 5.22.1.3.1a or only the transmission(s) of V2X sidelink communication is prioritized as determined in clause 5.14.1.2.2 of TS 36.321 [22] and the MAC entity is able to perform this UL transmission simultaneously with the prioritized NR sidelink transmission or the transmission of V2X sidelink communication:
NOTE 1:	Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.
NOTE 2:	Among the UL transmissions that the MAC entity is able to perform simultaneously with all transmission(s) of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.
NOTE 3:	Among the UL transmissions where the MAC entity is able to perform the NR sidelink transmission prioritized simultaneously with all transmission(s) of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.
NOTE 4:	If there is configured grant(s) for transmission of V2X sidelink communication on SL-SCH as determined in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is not able to perform this UL transmission simultaneously with the transmission(s) of V2X sidelink communication, and prioritization-related information is not available prior to the time of the transmission due to processing time restriction, it is up to UE implementation whether this UL transmission is performed.
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