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1. Introduction

In the last RAN2 meeting, CG timer handling upon PUSCH cancellation for bundle case has been discussed [1]. Finally, the discussion has been postponed:

	· how to handle CGT in the case of autonomous transmission and bundling is postponed 


In this paper, we will focus on whether or not autonomous transmission and CG bundling shall be configured together. If not, shall it be based on the network implementation or by specification?
2. Discussion
First of all, we think a bundle of configured grants is delivered together to the HARQ entity. As clarified in section 5.4.2.1 of MAC spec, for a bundle of grants, after the first transmission within a bundle, several retransmissions follow within the bundle.
	If REPETITION_NUMBER > 1, after the first transmission within a bundle, at most REPETITION_NUMBER – 1 HARQ retransmissions follow within the bundle. For both dynamic grant and configured uplink grant, bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant unless they are terminated as specified in clause 6.1 of TS 38.214 [7]. Each transmission within a bundle is a separate uplink grant delivered to the HARQ entity.


According to MAC specifications, if a TB is initially transmitted using a configured grant within a bundle, the configuredGrantTimer associated with the HARQ process will be started. Retransmissions on the rest of bundled grants are not affected by the running configuredGrantTimer, and the HARQ entity can directly instruct the associated HARQ process to trigger retransmissions. But if one of the rest bundled grants is deprioritized by other grant(s) or PUCCH(s), or cancelled by CI-RNTI, and autonomousTx is also configured for the configured grant, the configuredGrantTimer associated with the HARQ process will be stopped according to the following highlighted text excerpted from MAC specifications:
	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

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

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized 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).
3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).


In the last RAN2 meeting, some companies thought there may be an issue for the above case. Specifically, when the next bundle of configured grants associated with the same HARQ process arrives, autonomous transmission cannot be triggered because the triggering conditions are not satisfied, i.e. there exist PUSCH transmission(s) of the original TB which has been completely performed, according to the following highlighted text. Therefore, the original TB in the HARQ buffer will be flushed and a new TB will be generated.
	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.


For another case where the first transmission within the bundle is deprioritized or cancelled but retransmission on any one of the bundled grants completes, companies thought a similar issue exist, i.e. a new TB will be generated for the next bundle of configured grants associated with the same HARQ process, and autonomous transmission cannot be triggered either.

We first need to point out that the described issues are rather corner cases. Bundled configured grants are usually used to guarantee the reliability of service with extreme QoS requirements. Reasonable network implementation shall treat the bundling as one “unit” as much as possible. The prioritization shall be done for the whole bundle, not done based on each individual transmission of the bundle. If one transmission occasion within a bundle is deprioritized or cancelled, we think the network is intended to do so, e.g. to serve other services with higher priority. The network is able to schedule a dynamic retransmission grant timely if it fails to successfully decode the TB transmitted on the bundled grants. 
Further, one critical motivation of autonomous transmission is to avoid the case in which a TB generated for a configured grant is finally discarded if it is not completely transmitted to the network. The network is unable to distinguish whether the configured grant is skipped due to no available data or the grant is deprioritized. There may be resource waste if the network always schedules a retransmission grant to avoid packet loss. Autonomous transmission is an efficient method that can avoid packet loss without retransmission scheduling. However, for configured grant bundling, such motivation becomes weak. There are several transmission occasions for a TB, and it is quite rare that all the transmission occasions within a bundle are deprioritized or cancelled. If the TB is completely transmitted on any one grant within the bundle, the network is aware of that data is buffered in the associated HARQ process. A retransmission grant shall be scheduled if the TB is not successfully decoded. As proposed by some companies in the last RAN2 meeting, we tend to believe the network shall not configure autonomousTx for bundled configured grants.
Based on above consideration, the network has enough capability to handle and avoid the above corner issues. Any additional enhancements are not essential, and will incur complexities for the specifications and UEs, which shall be avoided in such late stage of Rel-16.
Proposal 1: Simultaneous configuration of autonomous transmission and CG bundling shall be avoided and this can be done by network implementation.
2 Conclusion

In this contribution, we have discussed the CGT handling issue in the case that autonomous transmission and CG bundling are configured together. We made the following proposal:

Proposal 1: Simultaneous configuration of autonomous transmission and CG bundling shall be avoided and this can be done by network implementation.
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