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1	Introduction
In RAN1#98b, the followings [1] were noted at the offline.
Companies are encouraged to comment on a new UCI feedback for reporting DL transmission disruption [2].
If at least 1 HARQ process has UL HARQ feedback enabled, gNB can use the feedback to determine if transmission of DL packets has become un-reliable for all the HARQ processes.
Offline proposal: Add a note that it is recommended that when HARQ is disabled at least one HARQ process is configured with UL HARQ feedback.
Offline conclusion: Companies are encouraged to study if at least one HARQ process is configured with UL HARQ feedback enabled is sufficient to allow gNB to determine whether transmission of DL packets has become un-reliable for all the configured HARQ processes.

In RAN2#107b, the following statements [3] were agreed.
· 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
· 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. 

In this contribution, we discuss the issues on the reliability when HARQ feedback is disabled per UE and propose some potential enhancements for slot aggregation.

2	Discussion 
2.1	Reliability of Slot aggregation when HARQ feedback is disabled per UE
In Rel-15 NR, there are 2 feedbacks to allow gNB to determine reliability of DL transmission, which are HARQ feedback (ACK/NACK) and CSI feedback. CSI feedback is used for determining the transmission parameter (ex. MCS, Code rate) rather than guaranteeing reliability. In other hand, HARQ feedback is used for guaranteeing reliability and determining whether the previous transmission parameter is proper or not. 
According to the previous agreements in RAN2, There are 2 basis options for enabling/disabling of HARQ feedback, which are “per UE” and “per HARQ process”. For disabling HARQ feedback per UE, all the ACK/NACK information for DL transmission would not be reported to gNB. In other words, the ACK/NACK information for gNB to determine whether DL transmission has become reliable or not does not exist. In this case, Since there is no ACK/NACK information, it is impossible for gNB to know whether the transmission parameter is appropriate for the current situation or not. If the transmission parameter is set to be too un-reliable in the current channel situation, it would be a problem because it leads to a waste of BW. Conversely, if the transmission parameter is set to be too reliable compared to in the current channel situation, also, it would be a problem because it has throughput loss. 
Observation 1 : When HARQ feedback is disabled on a per UE, the ACK/NACK information for gNB to determine whether DL transmission has become reliable or not does not exist.
Observation 2 : Without HARQ feedback, it is impossible for gNB to know whether the transmission parameter is appropriate for the current situation or not.
In case of NTN, multiple retransmissions of a same TB (slot aggregation) might be used for the HARQ process with HARQ feedback disabled. If the transmission parameter is set to be too reliable, multiple ACKs within aggregated slots may occur and this leads to throughput loss. In this case, The more disabled HARQ processes gets, the more severe the throughput loss may be. Thus, under HARQ feedback disabled case, the determination of transmission parameters should be properly.
Observation 3 : With slot aggregation, the transmission parameter should be determined properly. 
· Too reliable parameter : throughput loss 
· Too un-reliable parameter : waste of BW

2.2	Enhancements for slot aggregation 
In [2], the following observation and proposal are noted.
	Observation 1: When HARQ feedback is disabled, it may take at least 2 RTD before the network know any DL transmission issue.
The above issue is particularly significant in GEO satellite where the RTD can be over 600 ms. To help DL scheduling, some feedback in the form of a UCI should be supported. This new UCI can include information such as
· DL decoding statistics
· CQI or request for reducing MCS
· Both of the above

Proposal 4: Support a new UCI feedback for reporting DL transmission disruption and or requesting DL scheduling changes when HARQ feedback is disabled.  
· To study the new UCI format and associated resource allocation



[bookmark: _GoBack]The above might be a potential solution for retranmission mechanism under the situation with HARQ feedback disabled per UE. However It has RAN1 specification impacts. For minimizing specification changes, the UL feedback via RRC/MAC-CE should be considered. In addition, pdsch-AggregationFactor might be considered as the contents of UL feedback.
Observation 4 : the solution in [2] has RAN1 specification impact. 
Proposal 1 : Support a new UL feedback via UCI/MAC-CE/RRC for reporting DL status or requesting DL scheduling changes when HARQ feedback is disabled. 
· UL feedback can include information such as
· DL decoding statistics
· request for reducing/increasing MCS
· request for reducing/increasing pdsch-AggregationFactor
· combinations of the above
3	Conclusion
In this contribution, the retransmission mechanisms for the UE with all the HARQ feedback disabled is discussed and the following observations and proposals are made.
Observation 1 : When HARQ feedback is disabled on a per UE, the ACK/NACK information for gNB to determine whether DL transmission has become reliable or not does not exist.
Observation 2 : Without HARQ feedback, it is impossible for gNB to know whether the transmission parameter is appropriate for the current situation or not.
Observation 3 : With slot aggregation, the transmission parameter should be determined properly. 
· Too reliable parameter : throughput loss 
· Too un-reliable parameter : waste of BW
Observation 4 : the solution in [2] has RAN1 specification impact. 
Proposal 1 : Support a new UL feedback via UCI/MAC-CE/RRC for reporting DL status or requesting DL scheduling changes when HARQ feedback is disabled. 
· UL feedback can include information such as
· DL decoding statistics
· request for reducing/increasing MCS
· request for reducing/increasing pdsch-AggregationFactor
· combinations of the above
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