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1. Introduction 
Following agreement was made in RAN2#111e meeting.
· 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

Following agreement was made in RAN2#112e meeting.

· From RAN2 perspective, for dynamic grant, one possibility for "enabling"/"disabling" HARQ uplink retransmission at UE transmitter is without introducing an additional mechanism (i.e. gNB can send grant with NDI not toggled/toggled without waiting for decoding result of previous PUSCH transmission). FFS on the handling of RTT timers. Other solutions for enabling/disabling HARQ UL reTX are not precluded
Following agreement was made in RAN2#113e meeting.

· 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. (Can come back if we don't find an agreement on p8)

Following agreements were made in RAN2#113bis-e meeting.

· 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).

· In NTN, The drx-HARQ-RTT-TimerUL is configured per UE DRX group and the behaviour can be configured per HARQ process. FFS the different behaviours and how to indicate the behaviour to the UE and the number of behaviours (e.g., two or more behaviours).
· LCP restrictions should be further considered for an UL HARQ process in NTN. FFS if no further LCP restrictions are needed, or if (R16) existing LCP restrictions can be re-used or if new LCP restriction shall be defined for this purpose.

RAN2 has been discussing the LCP impact of an UL HARQ process for the last four meetings. In this document, we provide details on the need for LCP restriction for an UL HARQ process.
2. Discussion 

Like DL HARQ process, it is possible that UL HARQ process may be stalled due to a long round-trip time (RTT) in NTN. Therefore, it is already agreed that network can dynamically disable UL HARQ retransmission, i.e., by sending UL grant with NDI toggled before decoding results of the previous PUSCH transmission in the same HARQ process. This clearly means that at the time of initial transmission of PUSCH, UE will have no idea whether network intends to disable HARQ retransmission or not. Consequently, UE risks multiplexing data from a logical channel that requires high reliability (i.e., that requires UL HARQ retransmission). In case of HARQ transmission loss, RLC retransmission mechanism to recover the data is too costly in terms of latency impact, UE power consumption and network resources.

Therefore, to avoid such cases, the correct behaviour for the UE should be not to multiplex data from such LCH in PUSCH-1 transmission as shown in the figure 1. Note that the network may provide larger TBS than required as network may not have latest/ accurate buffer status of the UE. So, such multiplexing is unavoidable without proper LCP restriction.
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Figure 1 Risk of disabling UL HARQ retransmission without LCP restriction
Observation 1. Dynamic NDI-based disabling of UL HARQ retransmission puts the UE at risk of performance degradation when multiplexing data from LCH that requires UL HARQ retransmission.
Therefore, some LCP restriction is necessary for a UL HARQ process. There are two solutions being discussed for the LCP restriction.
(1) Re-use existing LCP restriction
(2) Introduce new LCP restriction

Here sourcing companies would like to emphasize the reason why existing LCP restriction mechanism should not be re-used or re-interpreted for different purpose other than what they were designed for.

Reason A: A PHY priority index is introduced in DCI scheduling dynamic UL grant (Priority indicator), in configured grant (phy-PriorityIndex-r16), in LCH configuration (allowedPHY-PriorityIndex-r16) and in scheduling request (phy-PriorityIndex-r16). This indication in scheduling request resource indicates whether it is high or low priority. The PHY priority index was introduced mainly for intra-UE prioritization, i.e., how to prioritize if both dynamic UL grant and configured grant overlap or both PUCCH and PUSCH resources overlap. This could still be useful in NTN; therefore, this should not be re-interpreted or re-purposed to determine whether LCH data is allowed to use the HARQ process that is subject to disabling of HARQ retransmission.
Reason B: Existing LCP restriction based on subcarrier spacing (allowedSCS-List) and PUSCH duration (maxPUSCH-Duration) are designed for eMBB vs URLLC type of use cases. If different subcarrier specific/PUSCH duration is indicated in DCI scheduling UL grant, UE physically has to implement the indicated numerology in order to make PUSCH transmission. This may become useful in NTN and should not be re-interpreted or re-purposed just to determine whether LCH data is allowed to use the HARQ process that is subject to disabling of HARQ retransmission.

The above explanation clarifies why existing LCP restriction is not sufficient. 
Observation 2. Existing LCP restriction is not sufficient.

The cleanest solution is to introduce a UE specific configuration (as an example, introduce a bitmap for UL HARQ processes or configure which HARQ process is associated with UL HARQ RTT timer = 0) to indicate which UL HARQ process is subject to disabling of HARQ retransmission and which is not. Then, to have same understanding on LCP between the UE and the network, a flag can be introduced in the logical channel configuration whether this logical channel can use the HARQ process that is subject to disabling of HARQ retransmission.
Therefore, sourcing companies propose the following.

Proposal 1 A new LCP restriction is defined for an UL HARQ process.
3. Conclusion

Following observation and proposals are made.
Observation 1.
Dynamic NDI-based disabling of UL HARQ retransmission puts the UE at risk of performance degradation when multiplexing data from LCH that requires UL HARQ retransmission.
Observation 2.
Existing LCP restriction is not sufficient.
Proposal 1
A new LCP restriction is defined for an UL HARQ process.
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