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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
After the RAN2#113bis-e meeting, the remaining open issues related to URLLC in UCE were discussed based on inputs submitted to 8.5.3 in email discussion [1]. In this paper, we focus on two remaining issues not covered by the email discussion. 
2. Discussion
2.1. Trigger Autonomous Transmission for Retransmitted PDU 
According to TS 38.321, a pending HARQ process exits the pending state in the following conditions:
	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.


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the bullet highlighted in yellow, when a CG is initialised(e.g. re-activated via PDCCH for type-2 CG), the associated pending HARQ process exits the pending state if the process is not associated with another active configured uplink grant. It can be deduced that the autonomous retransmissions for the pending HARQ process will also be canceled. 
Observation 1: According to Rel-16 NR-U mechanism, a pending HARQ process, associated with only one CG configuration, exits pending state when the associated CG configuration is initialised, e.g. re-activated via PDCCH for type-2 CG. The autonomous retransmissions for the pending HARQ process will be canceled as well.
In Rel-16 IIoT, the following was agreed in RAN2#109-e:
[bookmark: OLE_LINK3]Autonomous retransmission should be continued upon reactivation of Type-2 CG if and only if the TBS remains the same.
Observation 2: According to Rel-16 IIoT mechanism, autonomous transmission could be continued  upon reactivation of Type-2 CG if the TBS remains the same.
It was agreed in RAN2#113-e that LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17. For a CG configured with both autonomousTx and cg-RetransmissionTimer, one UE may perform autonomous transmission after autonomous retransmission for the same MAC PDU when reactivation of Type-2 CG occurs. The issue is illustrated with the following example.


Figure 1 autonomous transimission occurs after autonomous retransimission
In the example, the CG is configured with both autonomousTx and cg-RetransmissionTimer. The procedure is following:
· T1: CG resource A is prioritized. A MAC PDU is delivered to PHY for initial transmission, but LBT fails. Hence, the HARQ process associated with the CG resource A(i.e. HARQ process 1) is pending.
· T2: A UL grant, which is overlapping with but starts later than CG resource A, is prioritized as a result of high priority data arrival. Therefore, the CG resource A is de-prioritized.
· T3: The MAC tries the perform autonomous retransmission with pending HARQ process 1 on CG resource B, but CG resource B is de-prioritized.
· T4: The CG configuration is re-activated via PDCCH to change the PRB location. As a result, the HARQ process 1 exits pending state.
· T5: UE performs autonomous transmission via HARQ process 1 on CG resource C. 
Observation 3: UE may perform autonomous transmission after autonomous retransmission for the same MAC PDU with the same CG when both autonomousTx and cg-RetransmissionTimer are configured, in case the reactivation of Type-2 CG occurs.
It seems interesting for UE to trigger autonomous transmission for PDUs have been retransmitted. Hence, we propose RAN2 to discuss whether it should be handled.
Proposal 1: RAN2 to discuss whether it is allowed for UE to trigger autonomous transmission for PDUs have been retransmitted with the same CG configured.
2.2. Autonomous transmission with different CG Configuration
In Rel-16 IoT, the following was agreed in RAN2#109-e:
UE autonomous transmission uses the same HARQ process and the same CG configuration. No change to the current running CR.
And the agreement was captured in TS38.321 as following:
	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.


In Rel-16, HARQ processes sharing between multiple CGs is not allowed when lch-basedPrioritization is configured. Hence, the agreement(i.e. UE autonomous transmission uses the same HARQ process and the same CG configuration) is ensured by autonomous transmission via the same HARQ process in the same BWP according to the above bullet highlighted.
Things are different in Rel-17 URLLC since it was agreed that HARQ processes sharing between multiple CGs is allowed when both lch-basedPrioritization and cg-RetransmissionTimer are configured.
	When cg-RetransmissionTimer is configured, HARQ processes sharing between multiple CGs are allowed (Agree in RAN2#112)
When cg-RetransmissionTimer is not configured, HARQ processes sharing between multiple CGs are not allowed. (Agree in RAN2#112)
lch-basedPrioritization and cg-RetransmissionTimer can be configured together in Rel-17 (Agree in RAN2#113)


Based on the current specification, it is possible for a UE to perform autonomous transmission uses the same HARQ process in the same BWP as the initial transmission, but with a different CG configuration. There are two ways to handle this issue.
· Solution1：lift the restriction of using the same HARQ process and the same CG configuration for autonomous transmission. The solution requires no enhancement on the specification.
· Solution2：keep the restriction of using the same HARQ process and the same CG configuration for autonomous transmission. Enhancement on specification is expected.
In our understanding, there is no technical reasons to restriction of using the same CG configuration for autonomous transmission when HARQ processes sharing between multiple CGs is allowed. To avoid extra work on specification, we propose:
Proposal 2: UE could perform autonomous transmission uses the same HARQ process in the same BWP as the initial transmission, no matter with the same or different CG configurations.
3. Conclusion
In the paper, we discussed two remaining issues not covered by the email discussion. The observations and proposals are following:
Observation 1: According to Rel-16 NR-U mechanism, a pending HARQ process, associated with only one CG configuration, exits pending state when the associated CG configuration is initialised, e.g. re-activated via PDCCH for type-2 CG. The autonomous retransmissions for the pending HARQ process will be canceled as well.
Observation 2: According to Rel-16 IIoT mechanism, autonomous transmission could be continued  upon reactivation of Type-2 CG if the TBS remains the same.
Observation 3: UE may perform autonomous transmission after autonomous retransmission for the same MAC PDU with the same CG when both autonomousTx and cg-RetransmissionTimer are configured, in case the reactivation of Type-2 CG occurs.
Proposal 1: RAN2 to discuss whether it is allowed for UE to trigger autonomous transmission for PDUs have been retransmitted with the same CG configured.
[bookmark: _GoBack]Proposal 2: UE could perform autonomous transmission uses the same HARQ process in the same BWP as the initial transmission, no matter with the same or different CG configurations.
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