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1. [bookmark: _Ref35586532]Introduction
For HARQ enhancements, many agreements have been achieved in RAN2#121-bis meeting. In this paper, we give some discussion on HARQ enhancements. And proposals about agreements made for HARQ disabling/enabling in Rel-17 NR NTN are provided.
Discussion
[bookmark: _GoBack]In Rel-17 NR NTN, disabling HARQ feedback has been discussed deeply, and lots of agreements have been achieved. To avoid the repetitive discussion on the similar topic, we suggest the agreements achieved in Rel-17 NR NTN are supported by default. 
For example, for the implementation of HARQ disabling, Rel-17 NR NTN has the following agreements:
	· 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.)
· 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).


This can also be applied to IoT NTN UE.
Proposal 1: From RAN2 perspective, for HARQ processes where eNB 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.)
Proposal 2: 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).
And for SPS/CG, the Rel-17 NR NTN has the following agreements:
· HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).
· It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration (no Stage 3 specification impact).
· It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a CG configuration (no Stage 3 specification impact).
· RAN2 understanding is that: in general, all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
· RAN2 understanding is that: in general, all HARQ processes used by a CG configuration are configured with the same HARQ state (e.g. A or B). No specification impact
For SPS deactivation, the network needs the confirmation from UE, to guarantee that the UE and the network have unified understanding on the SPS state. 
For the HARQ configuration of SPS/CG, it can be left to network implementation, to configure proper configuration HARQ feedback or HARQ mode, no network behavior needs to be specified.
Proposal 3: HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).
Proposal 4: It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration (no Stage 3 specification impact).
Proposal 5: It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a CG configuration (no Stage 3 specification impact).
Proposal 6: RAN2 understanding is that: in general, all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
Proposal 7: RAN2 understanding is that: in general, all HARQ processes used by a CG configuration are configured with the same HARQ state (e.g. A or B). No specification impact

Conclusion
In this paper, we give some discussion on HARQ enhancements, based on the agreements made for HARQ disabling/enabling in Rel-17 NR NTN is provided. The following proposal is given:
Proposal 1: From RAN2 perspective, for HARQ processes where eNB 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.)
Proposal 2: 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).
Proposal 3: HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).
Proposal 4: It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration (no Stage 3 specification impact).
Proposal 5: It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a CG configuration (no Stage 3 specification impact).
Proposal 6: RAN2 understanding is that: in general, all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
Proposal 7: RAN2 understanding is that: in general, all HARQ processes used by a CG configuration are configured with the same HARQ state (e.g. A or B). No specification impact.

