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1 Introduction
During the study item for NR NTN, disabling HARQ feedback for UL/DL transmissions has been discussed. It was recommended in TR 38.821 [1]that:
	Enabling / disabling of HARQ uplink retransmission should be configurable per UE or per HARQ process. The LCP impact caused by disabling the HARQ uplink retransmission configuration and its impact on UE's uplink transmission should be discussed in the work item phase.



In RAN2#111-e meeting, the following agreement was achieved [2]:
	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.



Whether HARQ uplink retransmission at the UE transmitter can be enabled/disabled is being discussed in email discussion [Post111-e][908][NTN] RACH and HARQ feedback aspects. It is expected that the recommendation from the study item will be confirmed by this email discussion, i.e. HARQ uplink retransmission at the UE transmitter can be enabled/disabled in NTN. If uplink HARQ retransmission is enabled/disabled at the UE, the LCH restrictions and effects of LCP impacts need to be discussed.
In this contribution, we discuss the LCP impact of disabling HARQ uplink retransmissions.
2 Discussion
In NTN, the round trip delay (RTD) can be up to 540ms for GEO and up to 41ms for LEO (transparent payload with 1200km altitude) [1]. This makes it unfeasible to support HARQ in downlink and uplink while sustaining high data rates. It was therefore recommended during the study item that HARQ feedback can be disabled for downlink transmission and HARQ uplink retransmission can be disabled at the UE transmitter for NTN. 
When HARQ feedback is disabled for downlink transmission, the UE does not send uplink HARQ feedback to the gNB. When HARQ uplink retransmission is disabled, the gNB does not send an uplink retransmission grant even if it was not able to decode the transport block.
The type of traffic can dictate whether HARQ can be disabled or enabled, for example:
· HARQ should be enabled for traffic that requires high reliability, for example data from SRBs carrying RRC messages, Msg3, MAC CEs, or data from DRBs carrying critical data.
· HARQ can be enabled for delay-tolerant traffic. When all the HARQ processes have been used, the pending data from upper layers can wait until the UL HARQ feedback from the UE (for DL) or an UL grant from the network (for UL) is received for the pending HARQ processes
· HARQ should be disabled for high throughput traffic. There will be a large delay between transmitting using a HARQ process and receiving a feedback or new UL grant for that HARQ process in NTN. Unless the number of HARQ processes are increased significantly (which is not feasible), it will not be possible to sustain high data rates in NTN while HARQ is enabled for all HARQ processes.
Observation: The traffic type, QoS requirements, and MAC CEs should be considered when transmitting on HARQ processes with HARQ (UL HARQ feedback for DL transmission or HARQ UL retransmission) enabled/disabled.
For DL transmission, the network knows which DL HARQ processes have UL HARQ feedback enabled/disabled as well as the data pending for DL transmission. Therefore it can route the DL traffic to the appropriate HARQ process. For example, it can transmit the RRC messages and MAC CEs using the HARQ processes for which UL HARQ feedback is enabled.
For UL transmission, a similar mechanism is required on the UE. The UE should be able to route certain traffic (e.g. requiring high reliability) using the HARQ processes for which HARQ UL retransmission is enabled, and other traffic (e.g. requiring high throughput) using the HARQ processes for which HARQ UL retransmission is disabled. Uplink traffic is generally differentiated by mapping QoS flows to logical channels (LCHs). Therefore a mapping between LCHs and UL HARQ processes is needed. Additionally, all or a subset of MAC CEs could be mapped to UL HARQ processes for which HARQ UL retransmission is enabled. The mapping for LCHs and/or MAC CEs could be decided by the network, preconfigured by RRC signalling, and considered during the logical channel prioritization (LCP) procedure in the UE.
Note that enabling HARQ is essential for the MAC CEs. If a transport block carrying a MAC CE(s) is lost, there will be no alternative fast retransmission mechanisms possible for the MAC CE such as RLC AM retransmissions. The impact of missing transmission of some uplink MAC CEs can be listed below:
· If C-RNTI MAC CE is lost in Msg3 of 4-step contention based random access (RA) procedure, the contention resolution timer will expire, MAC layer will report a RA problem to the upper layers and potentially re-attempt the RA (after a backoff period), so the completion of RA procedure will be delayed. If too many RA problems are reported, a radio link failure (RLF) may also be triggered by upper layers.
· If BSR MAC CE is lost, the serving gNB will not be updated by the UL data available on the UE, and the UE may not be scheduled in the uplink accurately or not at all. Note that the scheduling request (SR) is cancelled when the BSR MAC CE is sent.
· If PHR MAC CE is lost, the gNB will not updated with the power headroom status on the UE, which might cause the UE not to be scheduled in the uplink properly. 
· If Configured Grant Confirmation MAC CE is lost, there will be a misalignment between the UE and the network with respect to the activation or deactivation state of a Type 2 configured grant. Transmissions from the UE using the configured grant might be missed by the network.
· If BFR MAC CE is lost, there will be a delay in reporting the beam failure for an SCell to the network, which might delay recovery actions that can be performed by the network such as RRC reconfiguration and result in some degradation of spectral efficiency until the recovery actions are taken.
Proposal: If HARQ uplink retransmission is disabled per HARQ process, LCP restrictions are introduced on the UE for mapping: 1) Data from specific LCHs, and 2) MAC CEs, to those uplink HARQ processes for which uplink retransmission is enabled or disabled.
3 Conclusion
In this contribution, we discuss the impact of disabling HARQ uplink retransmissions at the UE transmitter on the LCP procedure and have the following observation and proposal:
Observation: The traffic type, QoS requirements, and MAC CEs should be considered when transmitting on HARQ processes with HARQ (UL HARQ feedback for DL transmission or HARQ UL retransmission) enabled/disabled.
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