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1 Introduction

This TP is the outcome of offline discussion on HARQ in NTN to capture the further conclusion of HARQ in NTN.
2 Text Proposal

--------------------------------------------------------- Start of TP ----------------------------------------------------------------------
7.2 User plane enhancements 

Editor’s note: The two principles, increasing the value range and applying a RTD compensation offset, and the joint usage of these two principles are used as a starting point for the discussion on how to adapt user plane timers, impacted by the large RTD of NTN, for NTN. Which principle is applied is examined for each timer separately. Further principles are not excluded
7.2.1 MAC

Editor’s note: RAN2 will study impacts and possible enhancements to the following MAC functions including DRX, HARQ, Random Access procedure

Editor’s note: Discussion on 2-step RACH will be postponed until the procedures are more stable

Editor’s note: Both options (enhancing HARQ and disabling HARQ) will be studied

7.2.1.4
HARQ

Editor’s note: FFS the impact on other procedures 

The MAC sublayer supports error correction and/or repetition through HARQ as in NR Release 15. The HARQ functionality ensures delivery between peer entities at Layer 1.

For NTN the network could disable uplink HARQ feedback for downlink transmission at the UE receiver e.g. to support long propagation delays. Even if HARQ feedback is disabled, the HARQ processes are still configured. Enabling / disabling of HARQ feedback is a network decision signalled semi-statically to the UE by RRC signalling. The enabling / disabling of HARQ feedback for downlink transmission should be configurable on a per UE, and per HARQ process basis via RRC signalling. 
For NTN the network could disable HARQ uplink retransmission at the UE transmitter. Even if HARQ uplink retransmissions are disabled, the HARQ processes are still configured. The enabling / disabling of HARQ uplink retransmission could be configurable on a per UE, per HARQ process and per LCH basis. Details are decided in the WI phase. And the LCP impact caused by disabling the HARQ uplink retransmission configuration should be FFS.
The network criteria of enabling / disabling uplink HARQ feedback and HARQ uplink retransmissions are not specified. Examples for possible criteria are latency or throughput service requirements, transmission roundtrip time etc. Other criteria are not excluded. Semi-Persistent Scheduling should to be supported for HARQ processes with enabled and disabled HARQ feedback. Details are decided in the WI phase.
Multiple transmissions of the same TB in a bundle (e.g. MAC schedules packets in a bundle with pdsch-AggregationFactor > 1 in downlink and pusch-AggregationFactor > 1 in the uplink) according to NR Rel.15 are possible and might be useful to lower the residual BLER, particularly in case HARQ feedback is disabled. Soft combining of multiple transmissions according to NR Rel.15 is supported in the receiver. Multiple transmissions of the same TB (e.g. MAC schedules the same TB on the same HARQ process without the NDI being toggled) are possible and might also be useful to lower the residual BLER, particularly in case HARQ feedback is disabled. For the uplink this behaviour can be realised within the Rel.15 specification, minor changes on the UE procedure might be needed for the downlink transmission. Soft combining of multiple transmissions of the same TB by the MAC scheduler (e.g. MAC schedules the same TB on the same HARQ process without the NDI being toggled) according to NR Rel.15 is supported in the receiver.

-------------------------------------------------------------- End of TP -------------------------------------------------------------------
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