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1 Introduction
During RAN2 #111-e meeting, HARQ in NTN were discussed and the following agreement was achieved [1]:
	Agreements

· From a RAN2 perspective, for DL, HARQ feedback can be enabled/disabled in Rel-17 NTN, but HARQ processes remain configured. The criteria and decision to enable/disable HARQ feedback is under network control and is signalled to the UE via RRC in a semi-static manner. FFS for UL


During RAN2 #112-e meeting, this issue was further discussed and the following agreements were achieved [2]:
	Agreements

· From RAN2 perspective, for dynamic grant, one possibility for "enabling"/"disabling" HARQ uplink retransmission at UE transmitter is without introducing an additional mechanism (i.e. gNB can send grant with NDI not toggled/toggled without waiting for decoding result of previous PUSCH transmission). FFS on the handling of RTT timers. Other solutions for enabling/disabling HARQ UL reTX are not precluded

· FFS: LCP impact caused by disabling HARQ UL retransmission


In this contribution, we would like to further discuss LCP impacts and UL HARQ disabling in NTN.
2 Discussion
2.1 LCP impacts in NTN
As is known to all, one UE may have different services with various QoS requirements ongoing simultaneously and usually LCP is performed to make sure data PDUs from different LCHs are transmitted via appropriate UL grants. In NTN, due to the large propagation delay, some services cannot tolerate the latency brought by HARQ and thus HARQ can be disabled by the network. In other words, the feedback for DL HARQ and the retransmission for UL HARQ should be turned off for the delay-sensitive services but not for delay-insensitive services, especially not for those with certain reliability requirements. Therefore, LCP can be used to guarantee that the services with reliability demand can be transmitted on the grant with HARQ on and the services with latency demand can be transmitted on the grant with HARQ off, in the same UE.   
Proposal 1: LCP should make sure that services are transmitted with appropriate HARQ operations, i.e. with HARQ disabled or enabled, which is up to the QoS requirements.
During last meeting, NDI-toggling was agreed to be seen as a way for UL retransmission disabling, while other solutions were left for further study. As far as we can see, the NDI-toggling is problematic in some cases as it cannot make sure the UE knows about the purpose of this scheduling. Unlike DL (where both gNB and the UE know whether the HARQ feedback is enabled or disabled because it is indicated in RRC in a semi-static manner), only the gNB knows whether this UL transmission has a chance of being retransmitted or not, which will make the UE unable to perform LCP procedure appropriately. For instance, if a UE receives a grant with NDI toggled, it cannot tell whether the gNB wants to perform scheduling with UL retransmission disabled or the gNB just wants a new transmission. If the gNB is performing scheduling with UL retransmission disabled, the UE is not supposed to put the data with reliability requirement on the UL grant. In this case, extra indication is needed to tell the UE whether the UL retransmission associated with the UL grant is disabled. 
Observation 1: In order for the UE to avoid putting data with reliability requirement on the UL grant without UL retransmission, extra indication is needed for the NDI-toggling solution.
Due to the issue mentioned above, we’d better consider the solution similar to DL HARQ disabling as an alternative, i.e. the network disables the UL retransmission in a semi-static manner with the HARQ process still configured. In this way, during scheduling, the UE would know the exact purpose of the gNB from the HARQ process number in the DCI and appropriately perform the LCP for different services. This will not bring much additional spec effort as similar solution has been adopted for DL HARQ disabling.
If the semi-static manner is not adopted, to solve the issue in Observation 1, the extra indication needs to be put in e.g. DCI. Introducing a new DCI format will cause more spec impact, and needs to get RAN1 involved.
Proposal 2: Adopt similar solution for UL HARQ disabling as DL HARQ disabling, i.e. the gNB disables the UL retransmission in a semi-static manner with the HARQ process still configured.
3 Conclusion

In this contribution, we discussed the potential enhancements for connected mode UEs and have the following observation and proposals:

Observation 1: In order for the UE to avoid putting data with reliability requirement on the UL grant without UL retransmission, extra indication is needed for the NDI-toggling solution.

Proposal 1: LCP should make sure that services are transmitted with appropriate HARQ operations, i.e. with HARQ disabled or enabled, which is up to the QoS requirements.
Proposal 2: Adopt similar solution for UL HARQ disabling as DL HARQ disabling, i.e. the gNB disables the UL retransmission in a semi-static manner with the HARQ process still configured.
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