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In the past RAN2 meetings, the agreements related to this contribution are following [1-2]:
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#115e Agreements:
Agreements via email - from offline 101:
1a. For at least dynamic grants, the network may optionally configure an UL HARQ retransmission state per HARQ process. Two UL HARQ retransmission states are defined in NTN: HARQ state A and HARQ state B (FFS whether "HARQ state A" and "HARQ state B" should be renamed)
1b. HARQ state A/B are defined as follows:
- HARQ state A: length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT (i.e. UE PDCCH monitoring is optimized to support UL retransmission grant based on UL decoding result).
- HARQ state B:  drx-HARQ-RTT-TimerUL is not started. 
2. Configuration of UL HARQ retransmission state is semi-static, signalled via RRC, and the decision and criteria to configure UL HARQ retransmission state is under network control.
3. For dynamic grants, each LCH can be optionally mapped to an UL HARQ retransmission state via semi-static RRC configuration. If there is no configuration, the mapping has no effect (legacy behaviour applies).
4. If HARQ process has not been configured with an UL HARQ retransmission state, new LCH mapping rule has no effect (i.e. UE applies legacy behaviour).
5. The following behaviours are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer disabled (i.e. not started)
6.  UE determines drx-HARQ-RTT-TimerUL behaviour per HARQ process based on configured UL HARQ retransmission state.
7. For HARQ process(es) not configured with an UL HARQ retransmission state, drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL behave as per legacy.

Agreements via email - from offline 101 second round:
1. An UL HARQ retransmission state is configured per HARQ process to support new LCH mapping restriction and proper configuration of drx-HARQ-RTT-TimerUL behaviour.
2. The network may consider delay and reliability characteristics of ongoing services when choosing to configure an UL HARQ retransmission state.
3. Alternative naming for HARQ state A/B can be further considered during stage 3, however UE behaviour in each state should be defined in specification.
4. RAN2 understanding is that UE behaviour in HARQ state A (i.e. extending the drx-HARQ-RTT-TimerUL by UE-gNB RTT) best supports reception of UL retransmission grant based on UL decoding result. (No RAN2 specification impact)
5. RAN2 understanding is that UE behaviour in HARQ state B (i.e. not starting drx-HARQ-RTT-TimerUL) best supports no UL retransmission and/or blind UL retransmission. (No RAN2 specification impact)
In this contribution, we would like to discuss HARQ State A/B (Retransmission Enabling/Disabling) for CG aspects.
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The HARQ Retransmission state per HARQ Process is agreed by semi-statically configured by RRC. Network can configure the HARQ State A or B per HARQ process considering the delay/reliability. The HARQ State A/B definition as follows:
· HARQ State A: length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT (i.e. UE PDCCH monitoring is optimized to support UL retransmission grant based on UL decoding result).
· HARQ State B: drx-HARQ-RTT-TimerUL is not started.
 The drx-HARQ-RTT-TimerUL operation of the HARQ process is different depending on the HARQ State (NW scheduling strategy) intended by the network. 
Observation 1: The HARQ State A/B per HARQ Process could be configured by network.
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 State A/B(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 State for a CG. And, Option 2 means that NW configure the CG regardless of HARQ State. 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).
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 Option 1/Option 2 can be done by the network implementation through the parameter of IE ConfiguredGrantConfig (nrofHARQ-processes, harq-procID-offset2). For the option 1, network should configure a consecutive HARQ Process to one of HARQ State. In addition, option 1 may have a limitation in the configuration of the HARQ process when considering the configuration of a plurality of CGs. For example, if the network configures three consecutive HARQ processes as HARQ state A, a plurality of CGs with HARQ state A may be configured in three consecutive HARQ processes. On the other hand, option 2 does not require the network to configure continuous HARQ process as one of HARQ state. Therefore, we think that there is no need to force the network to continuously configure the HARQ Process into one HARQ State.
Proposal 2: In CG, Granularity of HARQ State (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.
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Observation 3: If CGT is configured in IE ConfiguredGrantConfig., the CGT is started for the associated HARQ Process ID when the (re)transmission occurs.
 In our understanding, the HARQ Process used for transmission must include at least the time to receive a retransmission grant. Thus, in NTN, CGT may be configured long time to receive retransmission grant. i.e., CGT is extended by UE-gNB RTT.
Proposal 3: The CGT is extended by UE-gNB RTT.
 The HARQ State B is introduced to avoid HARQ stalling. And, the UE does not expect a retransmission grant based on UL decoding result. If CGT starts in the HARQ Process configured with HARQ state B, the intended operation of HARQ State B may be ignored.
When both HARQ State A and B are used in one CG configuration (Option 2), the UE must determine whether to start the CGT according to HARQ State of used HARQ Process even if CGT is configured. If CGT configured in IE ConfiguredGrantConfig and the UE start the CGT on HARQ State B, it will cause unaligned HARQ Process between gNB and UE. 
Proposal 4: In CG, UE should not start the CGT when the associated HARQ Process ID is indicated to HARQ State B even if CGT is configured in IE ConfiguredGrantConfig.

Conclusion
In this contribution, we discussed HARQ State A/B (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
Proposal 1: We kindly ask RAN2 to discuss HARQ State A/B(Retransmission Enabling/Disabling) for CG aspects
Proposal 2: In CG, Granularity of HARQ State (Retransmission Enabling/Disabling) is per HARQ Process.

Observation 3: If CGT is configured in IE ConfiguredGrantConfig., the CGT is started for the associated HARQ Process ID when the (re)transmission occurs.
Proposal 3: The CGT is extended by UE-gNB RTT.
Proposal 4: In CG, UE should not start the CGT when the associated HARQ Process ID is indicated to HARQ State B even if CGT is configured in IE ConfiguredGrantConfig.
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