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Introduction
According to the agreements achieved up to RAN2#108, besides gNB re-scheduling, the subsequent CG resource associated to the same HARQ process can be used for deprioritized MAC PDU transmission, and the TP provided in R2-1916531 is agreed as the baseline.
The TPs can work, as baseline (maybe some details to fix)
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]UE autonomously transmits the de-prioritized PDU as a new transmission in a CG resource from the same CG configuration (FFS different CG configuration)
The new CG uses the same HARQ process as the deprioritized CG.
The Aut (re-) transmission feature is optional
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). 
UE shall not perform autonomous transmission of the PDU if network has scheduled a retransmission grant for the PDU. FFS whether we specify some time restriction

Till now, there are some left issues on UE autonomous transmission, including:
· Whether to use different CG configuration.
· Whether to specify the time restriction if both DG and CG are available for the deprioritized MAC PDU.
In this paper, we will focus on the issues and provide our proposals.
[bookmark: _Ref178064866]Discussion
The issue on different CG configuration
As agreed in RAN2#108 meeting, the CG which belonged to the same CG configuration as the deprioritized CG can be used for UE-based autonomous transmission. One left issue is whether to use grants from different CG configuration for deprioritized MAC PDU. For our perspective, the benefit of using uplink grants from different CG configuration is limited due to too much restrictions. Details are listed in the following:
· Resource restriction on the same HARQ process
According to the agreements achieved, the subsequent CG with the same HARQ process as the deprioritized MAC PDU can be used. It is clear to conclude that only the resource associated to the same HARQ process in the different CG configuration can be used. Based on this, many uplink grant will be excluded, and the benefit of using grant of different CG configuration is alleviated. In addition, to avoid the collision of HARQ process ID, a proper gNB implementation is to allocate different HARQ process resource pools to different CG configurations, which will additionally decrease the probability of using the uplink grants of different CG configuration.  
· Resource restriction on the same TB size
To avoid the UE complexity of re-building deprioritized MAC PDU and the information loss due to re-assembly of the deprioritized MAC PDU, a most straightforward way is to use the CG resource with the same TB size as the deprioritized MAC PDU. Thus, the CG resource from the different CG configuration should be further restricted to the ones with same TB size as the deprioritized CG.
· The blocking of data transmission of another traffic
From our point of view, different CGs will be configured for different traffics. If uplink grants of different CG configuration can be used for the deprioritized MAC PDU, the subsequent available data of another traffic linked to this CG configuration will be blocked. The blocked data can link to any type traffic, including other URLLC traffic. Obviously, it is intolerable and undesired.
[bookmark: _Toc31986110][bookmark: _Toc31990242][bookmark: _Toc32262920][bookmark: _Toc32502362][bookmark: _Toc32525415][bookmark: _Toc32525535]The benefit of using uplink grants of different CG configuration is limited due to too much restrictions.
Proposal 1 [bookmark: _Toc31986112][bookmark: _Toc31990240][bookmark: _Toc32262898][bookmark: _Toc32476843][bookmark: _Toc32502376][bookmark: _Toc32525424][bookmark: _Toc32525531]The CG resource associated to different CG configuration can not be used to autonomous transmission.

The issue on time restriction
Once the deprioritized PUSCH on configured grant exists, two kinds of uplink grant can be used to decrease data lost and transmission latency. One is the retransmission DG allocated by the gNB, another is the new transmission CG associated to the same HARQ process. Thus, if both DG and CG are available for the deprioritized MAC PDU, one issue is raised on whether to specify the time restriction.
Let us see what will happen if no additional description is specified:
· Double transmission of the deprioritized MAC PDU
DCI re-scheduling can be allocated at any time once gNB knows the existing of the deprioritized MAC PDU. According to the agreements and legacy MAC specification, the DG is always used, no matter the DCI rescheduling is received before/after the new CG transmission for the deprioritized MAC PDU. Once the DCI is received after the CG transmission, the deprioritized MAC PDU will be transmitted twice. This will be a type of resource waste.
· UE complexity on how to handle two uplink grants for the deprioritized MAC PDU 
Complex scenarios should be supported by the UE side, including DCI rescheduling is received before/during/after the duration of autonomous transmission. The UE needs to consider how to handle different scenarios, including whether to trigger autonomous transmission or whether to interrupt ongoing autonomous transmission. Although the issue can be resolved by UE implementation, but there is no doubt that it will absolutely introduce much UE complexity. 
Hence, as enhancement, some potential solutions can be considered here:
· To avoid the DCI reception after MAC PDU of the new CG having been prepared/transmitted.
It means that a time restriction should be specified to point out a time by using which either the CG or DG can be used. For example, UE does not expect the DCI rescheduling after the time duration of N, where N is related to UE capability and calculated after the end of transmission occasion of the deprioritized MAC PDU. The value for the time restriction can be decided by RAN1.
· Specify UE behavior for DCI rescheduling reception. In details, no matter DCI is received before CG assembly/transmission or not, DG is prioritized.
Actually, this solution is logically supported till now, considering the following agreements:
1) UE shall not perform autonomous transmission of the PDU if network has scheduled a retransmission grant for the PDU.
For bullet 1), we can see that DG as prioritized grant is agreed as the basline.
2) The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized. 
For bullet 2), the principle can be easily extended to HARQ process conflict case, even if the related grants are not overlapped actually. Thus, DG can be prioritized also for HARQ process conflict case.
[bookmark: _Toc31986111][bookmark: _Toc31990243][bookmark: _Toc32262921][bookmark: _Toc32502363][bookmark: _Toc32525416][bookmark: _Toc32525536]Some issue would be considered if the time restriction is not specified. 
Proposal 2 [bookmark: _Toc32262899][bookmark: _Toc32476844][bookmark: _Toc32502377][bookmark: _Toc31535687][bookmark: _Toc31619758][bookmark: _Toc31986113][bookmark: _Toc31990241][bookmark: _Toc32525425][bookmark: _Toc32525532]The following solutions could be considered as enhancement for autonomous transmission:
[bookmark: _Toc32262900][bookmark: _Toc32476845][bookmark: _Toc32502378][bookmark: _Toc32525426][bookmark: _Toc32525533]-  Either specify the time restriction by which either the CG or DG can be used.
[bookmark: _Toc32262901][bookmark: _Toc32476846][bookmark: _Toc32502379][bookmark: _Toc32525427][bookmark: _Toc32525534]-  Or specify UE behaviour on DCI rescheduling reception, i.e. DG is prioritized no matter DCI is received before CG assembly/transmission or not.

Conclusion
Based on the discussion above, we made the following observations:
[bookmark: _GoBack]Observation 1	The benefit of using uplink grants of different CG configuration is limited due to too much restrictions.
Observation 2	Some issue would be considered if the time restriction is not specified.

And propose the following:
Proposal 1	The CG resource associated to different CG configuration can not be used to autonomous transmission.
Proposal 2	The following solutions could be considered as enhancement for autonomous transmission:
-  Either specify the time restriction by which either the CG or DG can be used.
-  Or specify UE behaviour on DCI rescheduling reception, i.e. DG is prioritized no matter DCI is received before CG assembly/transmission or not.
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