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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#108 meeting, various agreements were achieved on Intra-UE multiplexing and prioritizations. In this document, we focus on the following issues of autonomous transmission:
· Issue 1: Whether to use different CG configurations for autonomous transmission with the same HARQ process?
· Issue 2: Whether UE performs autonomous transmission for the configured grant which is deprioritized again?
· Issue 3: Autonomous transmission is configurable per MAC entity or per CG configuration?
· Issue 4: how to capture the agreement on time restriction of the autonomous transmission?
· Issue 5: Specify the UE behavior on autonomous transmission of PDU when dynamic grant has been scheduled for the MAC PDU?
And finally, our proposals are provided.
Discussion
1.1. Different CG Configurations for Autonomous Transmission
In RAN2#108 meeting, it was agreed that the same HARQ process can be used for autonomous transmission for de-prioritized CG [1].
. However, there is one FFS on whether different CG configurations can be used for autonomous transmission for de-prioritized CG, also captured as an editor’s note in Section 5.4.2 of the current MAC running CR:
	Editor’s Note:	UE autonomous retransmission using the same HARQ process for the different CG configuration is FFS.


In NR-U, the similar issue was also discussed. And finally, it was agreed that different CG configurations with the same TBS can be used for autonomous transmission [2].
	3.  Retransmissions can be done on different CG resources as long as they are with the same TBS with the same HARQ process


One direct solution is to apply the same solution as NR-U, i.e. using different CG configurations when the TBS is the same as the de-prioritized MAC PDU. However, due to high requirements on reliability, IIoT is quite different from NR-U. For instance, different MCS are configured for different CG configurations in order to fulfill different service requirements. Therefore, even though the TBS is the same between two CG configurations, the configurations especially reliability parameters can be different. Hence, in order to guarantee the qualified performance of IIoT, it is recommended that different CG configurations are not allowed for autonomous transmission. 
[bookmark: _Toc32504348]Proposal 1: Autonomous transmission using different CG configurations even with the same TBS and HARQ process ID is not allowed.
1.2. Autonomous transmission for consecutive CG/DG de-prioritization
In the current running CR, one FFS is captured on whether a PDU from a de-prioritized DG scheduled for a re-transmission of a de-prioritized CG (hence same PDU) can be autonomously transmitted on a subsequent CG[3].
	Editor’s Note:	In case that retransmission grant for a deprioritized configured grant is deprioritized again and the MAC entity is configured with autonomousReTx, whether UE performs the autonomous retransmission in the subsequent configured grant is FFS. This running CR assumes that UE does not perform the autonomous retransmission in this case


The procedure of the current CR is shown in Figure 1. It can be seen that the autonomous transmission cannot be used when the dynamic grant for the re-transmission is also de-prioritized. This is illogical because, if the next configured UL grant for this HARQ process is prioritized, it seems obvious that it should be used to transmit the (still) pending PDU of the initial configured grant, as in Figure 2. This will be faster than waiting for yet another dynamic grant for a retransmission. And it does not contradict current RAN2 agreements since the dynamic grant was not transmitted. So, it is proposed that a PDU from a de-prioritized DG scheduled for a re-transmission of a de-prioritized CG can be autonomously transmitted using the subsequent CG with same HARQ process.


Figure 1 Autonomous transmission restricted to de-prioritized CG


[bookmark: _Ref32256677]Figure 2 Autonomous transmission also allowed for de-prioritized re-transmission grant 
[bookmark: _Toc32504349]Proposal 2: A PDU from a de-prioritized DG scheduled for a re-transmission of a de-prioritized CG can be autonomously transmitted using the subsequent CG with same HARQ process.
The current CR does not provide any restriction regarding how many consecutive de-prioritizations a pending MAC PDU can undergo. Then another question is when to stop using autonomous transmissions for a given MAC PDU? Similar to HARQ retransmissions, there should be a limit. This is because, if autonomous transmission using CG for the N-times de-prioritized MAC PDU is performed, transmission latency is not guaranteed. For example, a MAC PDU which is deprioritized several times and eventually gets transmitted successfully may end-up being discarded by the network since delay of the packet has exceeded the maximum latency. This also causes unnecessary resource consumption. Hence, a timer or counter based mechanism is necessary to restrict the number of autonomous transmissions. When the timer expires or the counter reaches the maximum number, the MAC PDU should be discarded which is illustrated in Figure 3.
[image: ]
Figure 3 UE stops autonomous transmission when timer expiry or RetxNum >= MaxNum
[bookmark: _Toc32504350]Proposal 3: A timer or counter mechanism is needed for autonomous transmission and when the timer expires or the counter reaches the maximum number, the MAC PDU is discarded.
1.3. Autonomous transmission is configurable per MAC entity or per CG configuration
One open issue related to whether autonomous transmission is configurable per MAC entity or per CG configuration is left.
	RRC OI#9: RAN2 to discuss and agree on one of the following alternatives
a.	autonomousReTx is only configurable per MAC entity 
b.	autonomousReTx is only configurable per configured grant configuration


If autonomous transmission is only configurable per MAC entity, it’s simple and uniform. But it implies that all the CG configurations of the MAC entity follow either autonomous transmission or not. It may not be ideal considering various services are supported by the MAC entity and for some services, for example VoIP, it may not be so important. Given the trend in Rel-16 IIOT is to allow associating specific CG configurations to specific services, we see it preferable to support the per-CG configurability/flexibility.
[bookmark: _Toc32504351]Proposal 4: Autonomous transmission is configurable per configured grant configuration. 
1.4. Others
In this section, we address some simpler issues.
Issue 4: how to capture the agreement on time restriction of the autonomous transmission
In the running CR [3], there is one FFS: 
	Whether this MAC CR needs to capture something to reflect a RAN2#108 agreement “The case when the next CG resource cannot be used for a retransmission because of UE processing time limitation can occur (no consensus on whether this is a corner case or a mainstream case). Leave the timeline restriction to UE implementation (we don’t specify a new number, can specify something)” is FFS.



To make it simple, we suggest that one note is sufficient. And one example of TP is provided below.
------------------------------------------------------------------------------------------------------------------------------
NOTE 1: When the CG is de-prioritized, it is up to the UE implementation to determine the timeline restriction determining whether the next CG resource with same HARQ process can be used for an autonomous transmission.
------------------------------------------------------------------------------------------------------------------------------

[bookmark: _Toc32504352]Proposal 5: Capture the TP in the running CR.
Conclusion
This contribution discusses the remaining issues of autonomous transmission. And we provide proposals below:
Proposal 1: Autonomous transmission using different CG configurations even with the same TBS and HARQ process ID is not allowed.

Proposal 2: A PDU from a de-prioritized DG scheduled for a re-transmission of a de-prioritized CG can be autonomously transmitted using the subsequent CG with same HARQ process.

Proposal 3: A timer or counter mechanism is needed for autonomous transmission and when the timer expires or the counter reaches the maximum number, the MAC PDU is discarded.

Proposal 4: Autonomous transmission is configurable per configured grant configuration.

Proposal 5: Capture the TP in the running CR.
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