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In the past RAN2 meetings, the agreements related to this contribution are following [1-4]:
RAN2#112e Agreement:
1. 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

RAN2#113e Agreements:
1. Both Type 1 and Type 2 configured grant are feasible in NTN.
2. From RAN2’s perspective, no need to modify parameter periodicity of IE ConfiguredGrantConfig to support NTN.
3. No need to modify maxNrofConfiguredGrantConfig-r16 and maxNrofConfiguredGrantConfigMAC-r16 to support NTN.
4. UE in NTN can have both 2-step RACH and configured grant configurations at the same time.

RAN2#113bis-e Agreements:
1. 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).
2. 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.
3. RAN2 confirms that in NTN using the value= “zero” for drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL is possible. No specification change is needed.
4. 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).

RAN2#114e Agreements:
Agreements online:
1. The drx-HARQ-RTT-TimerUL behaviour applied for each HARQ process is up to the network (e.g. to support NW scheduling strategy to avoid HARQ stalling).
2. 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
In this contribution, we would like to discuss HARQ Retransmission Enabling/Disabling for CG aspects.
[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: _Toc423020280][bookmark: _Ref37339923]Discussion
The HARQ Retransmission Enabling/Disabling per HARQ Process is under discussed whether to explicitly or implicitly method. The drx-HARQ-RTT-TimerUL operation of the HARQ process is different depending on the HARQ retransmission method (NW scheduling strategy) intended by the network. Following options are discussed for HARQ Retransmission Enabling/Disabling per HARQ Process method.
· Indication by RRC
· Indication vis DCI
· No indication
Observation 1: The HARQ Retransmission Enabling/Disabling per HARQ Process is under discussed whether to explicitly or implicitly.
For the NTN UL scheduling enhancement, configured grant type 1 and type 2 are feasible in NTN. And, RAN2 agreed that no need to modify the periodicity and maxNrofConfiguredGrantConfig-r16 to support NTN. 
Observation 2: Configured grant Type 1/Type 2 are feasible in NTN for UL scheduling enhancement
Unlike DG (DCI indicate the HARQ Process ID), The HARQ Process ID to be used in each CG occasion is determined by Equation 1 or 2.
[Equation 1]

[Equation 2]

Thus, we need to discuss the HARQ Retransmission Enabling/Disabling per HARQ for CG aspects.
Proposal 1: We kindly ask RAN2 to discuss HARQ Retransmission Enabling/Disabling for CG aspects

Granularity of HARQ Retransmission Enabling/Disabling for CG
In CG, there is two option for Granularity of HARQ Retransmission Enabling/Disabling.
· Option 1: HARQ Retransmission Enabling/Disabling Per CG
· Option 2: HARQ Retransmission Enabling/Disabling Per HARQ Process
We think that both Option 1 and Option 2 are feasible. Option 1 means that NW configure the one HARQ Retransmission scheme for a CG. And, Option 2 means that NW configure the CG regardless of HARQ Retransmission scheme. Therefore, the UE performs an operation according to the HARQ Retransmission Enabling/Disabling of the associated HARQ Process ID. 
 In the current spec, the NW can configure the HARQ Process for CG through the parameter of IE ConfiguredGrantConfig (nrofHARQ-processes, harq-procID-offset2). Figure 1 shows that example of HARQ Process for CG (nrofHARQ-processes=3, harq-procID-offset2=13).

[bookmark: _Ref78980966]Figure 1. HARQ Process for CG
 Option 1/Option 2 can be done by the network implementation through the parameter of IE ConfiguredGrantConfig (nrofHARQ-processes, harq-procID-offset2). However, we prefer to use Option 2 when considering HARQ Retransmission Enabling/Disabling operation for each HARQ process to avoid HARQ stalling. For example, if the network configures HARQ Retransmission Enabling in CG#1, HARQ stalling may occur.
Observation 3: If the Granularity of HARQ Retransmission Enabling/Disabling for CG is adopted, HARQ stalling may occur.
Proposal 2: In CG, Granularity of HARQ Retransmission Enabling/Disabling is per HARQ Process.

Configured Grant Timer (CGT)
The ConfiguredGrantTimer (CGT) is used to prevent using same HARQ Process. In the current spec, the NW can configure the CGT for CG in IE ConfiguredGrantConfig. In the Figure 2, the UE starts CGT (if configured) when sending a new transmission in *1 associated with HARQ PID#0. If the CGT is restarted by retransmission grant (DCI w/ CS-RNTI, NDI=1, HARQ PID#0), the UE cannot perform new transmission in resource *2 associated with HARQ PID#0.

[bookmark: _Ref78985716]Figure 2. ConfiguredGrantTimer (CGT)
Observation 4: If CGT is configured in IE ConfiguredGrantConfig., the CGT is started for the associated HARQ Process ID when the (re)transmission occurs.
When a plurality of HARQ retransmission methods are used in CG (Option 2), the UE must determine whether to start the CGT according to HARQ Retransmission Enabling/Disabling per HARQ Process even if CGT is configured. If CGT configured in IE ConfiguredGrantConfig and the UE start the CGT on HARQ Retransmission disabled HARQ process, it will cause unaligned HARQ Process between gNB and UE.
Proposal 3: In CG, UE should not start the CGT when the associated HARQ Process ID is indicated to HARQ Retransmission Disabled even if CGT is configured in IE ConfiguredGrantConfig.

Conclusion
In this contribution, we discussed HARQ Retransmission Enabling/Disabling for the CG aspects. According to discussion in section 2, we have the following observation and proposal:
Observation 1: The HARQ Retransmission Enabling/Disabling per HARQ Process is under discussed whether to explicitly or implicitly.
Observation 2: Configured grant Type 1/Type 2 are feasible in NTN for UL scheduling enhancement
Observation 3: If the Granularity of HARQ Retransmission Enabling/Disabling for CG is adopted, HARQ stalling may occur.
Proposal 2: In CG, Granularity of HARQ Retransmission Enabling/Disabling is per HARQ Process.
Observation 4: If CGT is configured in IE ConfiguredGrantConfig., the CGT is started for the associated HARQ Process ID when the (re)transmission occurs.
Proposal 3: In CG, UE should not start the CGT when the associated HARQ Process ID is indicated to HARQ Retransmission Disabled even if CGT is configured in IE ConfiguredGrantConfig.
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