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1	Introduction
This contribution discusses the issue of CG bundle configured with AutonomousTx, which was postponed in RAN2#113-e:
R2-2101744	Configured grant timer handling upon PUSCH cancellation for bundle case	ASUSTeK	CR	Rel-16	38.321	16.3.0	1047	-	F	NR_IIOT-Core
how to handle CGT in the case of autonomous transmission and bundling is postponed 

2	Discussion
2.1 Understanding of CG Transmission in TS 38.321
In RAN2#113-e meeting, companies had different understanding on the CG-bundle transmission described in the MAC specification [1]. So we would like to explain the correct interpretation of CG bundling operation.
In 5.4.1 of TS 38.321, the delivery of CG occasion occurs together NDI toggling (cyan highlighted text below), except for autonomous retransmission defined in NR-U (yellow highlighted text below).
	For each Serving Cell and each configured uplink grant, if configured and activated, 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; 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:
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 (i.e. new transmission):
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>	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.


There is no specific description for bundling case that NDI should not be toggled. It means that all bundles for a CG are delivered together with the first CG occasion.
Observation 1. MAC entity delivers all CG parts of a bundle together to the HARQ entity.
In contrast, HARQ entity operation in 5.4.2.1 of TS 38.321 is written differently for the bundle operation. Cases of initial transmission and retransmission are separately specified 
· The first CG resource in the bundle (green highlighted text below)
· CG resource which is not the first CG resource but used for the initial transmission (cyan highlighted text below)
· CG resource used for retransmission in the bundle (grey highlighted text below)
	For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or
2>	if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
…(omitted)
3>	if a MAC PDU to transmit has been obtained:
4>	if the uplink grant is not a configured grant configured with autonomousTx; or
4>	if the uplink grant is a prioritized uplink grant:
5>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
5>	instruct the identified HARQ process to trigger a new transmission;
5>	if the uplink grant is a configured uplink grant:
6>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;
…(omitted)
2>	else (i.e. retransmission):
3>	if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or
3>	if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or
3>	if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of another uplink grant received on the PDCCH or an uplink grant received in a Random Access Response (i.e. MAC RAR or fallbackRAR) or an uplink grant determined as specified in clause 5.1.2a for MSGA payload for this Serving Cell; or:
3>	if the MAC entity is configured with lch-basedPrioritization and this uplink grant is not a prioritized uplink grant:
4>	ignore the uplink grant.
3>	else:
4>	deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;
… (omitted)


Observation 2. HARQ entity operation (in 5.4.2.1 of TS 38.321) is written per part of a bundle.
During Rel-16 IIOT WI, RAN2 did not explicitly discuss whether LCH-based prioritization is per part of bundle or not. However, the decision of LCH-based prioritization affects HARQ entity operation which is written per part of bundle. In particular, only prioritized uplink grants can be transmitted. Thus, it does not make sense that LCH-based prioritization is per whole bundle.
Observation 3. LCH-based Prioritization is performed per part of a bundle. It is reasonable to interpret whether each part of bundle is determined as a prioritized uplink grant or not.
In RAN2#113-e, companies had different understanding on when configuredGrantTimer is started in the bundle. Regarding this, we had an explicit agreement below and in our view it is clearly captured in the spec.
	R2-1800155	Discussion on behavior of ConfiguredGrantTimer	OPPO	discussion	Rel-15	NR_newRAT-Core
=>	Remove the “or the uplink grant is a configured uplink grant” as shown
=>	Only the first transmission in a repetition bundle (re)starts configuredGrantTimer


A source of confusion may be newly added NR-U text (red highlighted text below). This NR-U condition is for autonomous “re”transmission when the cg-RetransmissionTimer is configured. Thus, “configured uplink grant” here means the first CG resource of a bundle, not all parts of bundle.
	3>	else:
4>	deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a retransmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.
4>	if the uplink grant is a configured uplink grant:
5>	if the identified HARQ process is pending:
6>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;
5>	start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.


Observation 4. Only the first transmission in a repetition bundle (re-)starts configuredGrantTimer.

2.2 Problematic Scenario for Bundle with AutonomousTx 
[image: ]
Figure 1. configuredGrantTimer stopped by de-prioritization
The problematic scenario discussed in RAN2#113-e [2] was that when 1) CG is configured with AutonomousTx and 2) part of a bundle not for the initial transmission is de-prioritized by other overlapping resource or CI-RNTI, running configuredGrantTimer is stopped. The reason why configuredGrantTimer is stopped is to allow AutonomousTx, because gNB does not know if there is a stored MAC PDU to transmit. However, in the problematic scenario, gNB can be aware of the presence of MAC PDU and UE’s transmission of the bundle by the initial transmission. Based on gNB’s awareness, retransmission grant addressed to CS-RNTI can be allocated later while configuredGrantTimer is running. Therefore, the timer should not be stopped and gNB does not need to rely on AutonomousTx.
A necessary condition of stopping configuredGrantTimer should be that autonomousTx can be performed later, i.e. “none of PUSCH transmission(s) of the obtained (stored) MAC PDU has been completely performed” as specified in subclause 5.4.2.1 of TS 38.321.
Proposal. If a deprioritized uplink grant is a configured grant configured with autonomousTx and none of PUSCH transmission(s) of the stored PDU has been completely performed, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped. 
The corresponding TP is as follows:
	[bookmark: _GoBack]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 deprioritized uplink grant is a configured grant configured with autonomousTx and none of PUSCH transmission(s) of the stored PDU has been completely performed, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running.



3	Conclusion
RAN2 is requested to agree the following proposal: 
Proposal. If a deprioritized uplink grant is a configured grant configured with autonomousTx and none of PUSCH transmission(s) of the stored PDU has been completely performed, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped. 
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