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


During RAN2 #113-e meeting, the following agreements were achieved:
	Agreements

· For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.

· FFS: method(s) to support blind retransmission for HARQ processes with HARQ feedback disabled.

· From RAN2 perspective, for HARQ processes where gNB can sends UL grant without waiting for decoding result of previous PUSCH transmission, no new network scheduling restrictions are introduced to schedule subsequent grants (i.e. up to network implementation. (Can come back if we don't find an agreement on p8)

· For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it)


During RAN2 #113bis-e meeting, the following agreements were achieved for HARQ issues:
	· It is NW scheduling strategy to avoid NTN UE in HARQ stalling state. From RAN2 perspective, the NW can continuously schedule the UE using one or a combination of scheduling strategies, such as without HARQ retransmissions, or with blind retransmissions, or with HARQ retransmissions based on DL HARQ feedback (or UL decoding result).

· RAN2 confirms that in NTN if the UE is in DRX Active Time for any reason, the UE should monitor the PDCCH regardless of whether drx-HARQ-RTT-TimerUL or drx-HARQ-RTT-TimerDL is running or not. No specification change is needed.

· RAN2 confirms that in NTN using the value= “zero” for drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL is possible. No specification change is needed.

· In NTN, The drx-HARQ-RTT-TimerUL is configured per UE DRX group and the behaviour can be configured per HARQ process. FFS the different behaviours and how to indicate the behaviour to the UE and the number of behaviours (e.g., two or more behaviours).

· LCP restrictions should be further considered for an UL HARQ process in NTN. FFS if no further LCP restrictions are needed, or if (R16) existing LCP restrictions can be re-used or if new LCP restriction shall be defined for this purpose.


During RAN2 #114-e meeting, the following agreements were achieved for HARQ and LCP issues:
	· RAN2 Working Assumption: No new CG-specific LCP restriction is introduced for NTN. If a new LCP restriction is agreed for dynamic grant, the proposal does not preclude future discussion on whether it may also apply to configured grant

· Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).

· At least the following options for LCP in NTN are further studied: 1) allowedPHY-PriorityIndex is re-used; and 2) A new LCP restriction is introduced to map LCH to one or more HARQ process(es). FFS if HARQ processes can be classified as having retransmission “enabled” or “disabled” in this case.


In this contribution, we would like to discuss the remaining HARQ and LCP issues in NTN:

· What is necessary for LCP 

· How to disable UL HARQ retransmission
2 Discussion
2.1 LCP impacts in NTN
As is known to all, one UE may have different services with various QoS requirements 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 should be disabled by the network. In other words, the feedback for DL transmission and the retransmission for UL should be turned off for the delay-sensitive and packet loss allowed services but not for delay-tolerant and packet loss not allowed services. Therefore, LCP can be used to guarantee that the services with reliability requirement can be transmitted on the grant with HARQ on and the services with latency requirement can be transmitted on the grant with HARQ off, in the same UE.   
Observation 1: LCP is used to make sure services with different QoS requirements are transmitted in different grants with appropriate UL HARQ operations.
During last meeting, how to support LCP for different UL HARQ operations was discussed [1]. One opinion is to reuse the existing LCP restrictions listed as below:

	-
allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;

-
maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;

-
configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;

-
allowedServingCells which sets the allowed cell(s) for transmission;

-
allowedCG-List which sets the allowed configured grant(s) for transmission;

-
allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.


Specifically, the allowedPHY-PriorityIndex was discussed for this purpose and was deemed feasible by only a small portion of companies. For one aspect, the existing LCP restrictions are all introduced for specific purposes and cannot be replaced by one another. The allowedPHY-PriorityIndex is used in RAN1 for prioritizations during transmission overlap or in case of transmission power allocation. Reusing this parameter for UL HARQ disabling scenario may cause other issues, e.g. affecting intra-UE prioritization, which would have to be evaluated by RAN1. Moreover, the allowedPHY-PriorityIndex applies only to dynamic grant which cannot cover the configured grant cases. Considering the potential defects of reusing the existing LCP restrictions, it is clean and simple to introduce a new LCP restriction for HARQ purpose.   
Proposal 1: Introduce a new LCP restriction for HARQ differentiation.
2.2 UL HARQ retransmission disabling

During RAN2 112-e meeting, NDI-toggling was agreed to be seen as a way for disabling UL HARQ retransmission, 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 2: In order for the UE to avoid putting data with reliability requirement in TB according to the UL grant without UL HARQ retransmission, extra indication in DCI is needed for the NDI-toggling solution.

Furthermore, the NDI-toggling approach is not applicable to the configured grant case whose HARQ process is determined by formula.

Observation 3: The NDI-toggling solution is not applicable to the configured grant case.
Due to the issues mentioned above, we’d better consider the solution similar to DL HARQ disabling as an alternative, i.e. the network disables the UL HARQ 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: The gNB disables the UL HARQ retransmission per HARQ process via RRC in a semi-static manner.
3 Conclusion

In this contribution, we discussed the remaining MAC issues and have the following observation and proposals:

Observation 1: LCP is used to make sure services with different QoS requirements are transmitted in different grants with appropriate UL HARQ operations.
Observation 2: In order for the UE to avoid putting data with reliability requirement in TB according to the UL grant without UL HARQ retransmission, extra indication in DCI is needed for the NDI-toggling solution.

Observation 3: The NDI-toggling solution is not applicable to the configured grant case.
Proposal 1: Introduce a new LCP restriction for HARQ differentiation.
Proposal 2: The gNB disables the UL HARQ retransmission per HARQ process via RRC in a semi-static manner.
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