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Introduction

In RAN2#111-e,  following agreements on HARQ aspects were achieved:
	Agreement:

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


Based on the agreements, the disabling HARQ for UL is still pending, in this paper we will further discuss the disabling feedback case for UL. 
Discussion

----------------------------------------------------------- From 38821 ---------------------------------------------------------------------

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 can be decided in a normative phase. And the LCP impact caused by disabling the HARQ uplink retransmission configuration can be discussed in the WI phase.
----------------------------------------------------------- From 38821 ---------------------------------------------------------------------

During study item phase the above agreements were achieved for UL HARQ retransmission can be disabled at UE’s side. It is noticed the definition on UE behavior when UL HARQ retransmission is ambiguous, and companies understanding are divined based on the online discussion comments. Therefore, some clarification is required ton align companies understanding and help move the discussion forward. There are two understanding of the sentence highlighted above:

Opt1: UE based UL retransmission disabling

Opt2: NW based UL retransission disabling

Observation 1: There is two understanding of disabling UL HARQ retransmission as listed in following, which needs to be further clarified to make the discussion on UL HARQ disabling forward

Alt1: UE based UL retransmission disable: UE flush the HARQ buffer without waiting for further schedule 
Alt2: NW based UL retransmission disable: NW can schedule UL (re)transmission without reception of the previous UL transmission of the same HARQ process, and UE will keep the HARQ buffer until reception of scheduling for new transmission.
For UE based UL retransmission disabling, similar to disabling of feedback for downlink, the disabling decision will be configured and inform to UE semi-statically. Once UE transmits the PUSCH it will flush the HARQ buffer without waiting for further schedule of retransmission. However considering the variety of channel conditions, such behavior can easily cause loss of data and extra transmission delay since NW is not able to schedule a HARQ retransmission to cope with the sudden change of channel condition, while a RLC retransmission might be triggered.

Observation 2: UE based UL HARQ retransmission disable is vulnerable to the change of channel condition, which can lead to loss of data or extra transmission delay since no HARQ retransmission can be made.
As for NW based UL HARQ retransmission disabling,  it is common understanding that this means NW can schedule the UL (re)transmission without reception of the previous UL transmission of the same HARQ process. In this case, UE simply based on NW’s schedule to know whether retransmission or new transmission is scheduled, and UE will keep the HARQ buffer until DCI of new transmission is received., which provides possibility for NW to schedule retransmission if needed. 

For NW based UL retransmission disable, since NW is aware of the change of channel conditions, it can based on the channel condition and service QoS requirement to adjust the scheduling strategies to decide whether to schedule of retransmission or new transmission. With this solution, the HARQ process at UE’s side for UL transmission won’t be possessed for very long time, therefore the HARQ stalling problem can be solved. Moreover, the UE’s behavior of dealing with HARQ process is the same as current standards which has less specs impact.

Observation 4: Allow NW to schedule next transmission without reception of the previous scheduled PUSCH, can prevent HARQ process from long-time occupant while allowing NW to adjust scheduling strategies to cope with variety of channel conditions.
Although it is common undertsanding that NW will wait for the outcome of previous UL transmission before it make next scheduling of the same HARQ process , one thing needs to be emphasized is that there is no specs restriction at current specs preventing NW from scheduling PUSCH transmissions at the same HARQ process before reception of the previous UL transmission using the same HARQ process. The only restriction is that in TS 38.214, following behavior is specified, “The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI forr a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process.” which means several slots restriction on the continuous scheduling , comparing to the RTD in NTN, the delay caused by this restriction can be neglected. Therefore, NW based UL retransmission disabling is a pure NW implementation issue, there is no specs modification is needed for this behavior. 
Observation 5: NW based UL retransmission disabling can be supported in current specs by NW’s implementation
Compared the two alternatives for UL HARQ disabling, considering the NW based solution can provide better support for the varied radio condition and has less impact on specs, we prefer to take the NW based solution as way forward for the UL HARQ disabling.
Proposal 1: It is confirmed in RAN2 that NW based UL retransmission disabling, (i.e., allow NW to schedule UL HARQ process consecutively without waiting for reception with previous PUSCH transmission in the same HARQ process) can be left to NW implementation and no specs modification is needed.
Another concern on UL HARQ transmission is on how to prevent service with different QoS requirement to be mapped into the same HARQ process and whether an modification on LCP procedure is needed. Currently, NW can utilize the following parameters to control the mapping in LCP procedure:

-
allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;

-
maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;

-
configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;

-
allowedServingCells which sets the allowed cell(s) for transmission;

-
allowedCG-List which sets the allowed configured grant(s) for transmission;

-
allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.

NW can based on implementation to configure LCHs with different QoS requirement with different SCS/PUSCH-Duration/Priority index to prevent them from mapped to the same HARQ process, there is no enhancement on LCP procedure is required for NTN. 
Observation 6: allowedSCS-List /maxPUSCH-Duration/ configuredGrantType1Allowed/ allowedServingCells/ allowedCG-List/allowedPHY-PriorityIndex have been utilized jointly in LCP procedure to prevent LCHs with different QoS requirement to be mapped into the same HAQR process.

Proposal 2: Current LCP procedure is sufficient to prevent logical channel with different QoS requirement ( e.g. delay requirement) to be mapped within the same HARQ process, no enhancement is needed for NTN.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: There is two understanding of disabling UL HARQ retransmission as listed in following, which needs to be further clarified to make the discussion on UL HARQ disabling forward:
Alt1: UE based UL retransmission disable: UE flush the HARQ buffer without waiting for further schedule 
Alt2: NW based UL retransmission disable: NW can schedule UL (re)transmission without reception of the previous UL transmission of the same HARQ process, and UE will keep the HARQ buffer until reception of scheduling for new transmission.
Observation 2: UE based UL HARQ retransmission disable, i.e., UE flush the HARQ buffer without waiting for further schedule, is vulnerable to the change of channel condition, which can lead to loss of data or extra transmission delay since no HARQ retransmission can be made.

Observation 3: For NW based UL HARA retransmission disabling, NW can schedule UL (re)transmission without reception of the previous UL transmission of the same HARQ process, and UE will keep the HARQ buffer until reception of scheduling for new transmission.

Observation 4: Allow NW to schedule next transmission without reception of the previous scheduled PUSCH, can prevent HARQ process from long-time occupant while allowing NW to adjust scheduling strategies to cope with variety of channel conditions.
Observation 5: NW based UL retransmission disabling can be supported in current specs by NW’s implementation.
Observation 6: allowedSCS-List /maxPUSCH-Duration/ configuredGrantType1Allowed/ allowedServingCells/ allowedCG-List/allowedPHY-PriorityIndex have been utilized jointly in LCP procedure to prevent LCHs with different QoS requirement to be mapped into the same HAQR process.

Proposal 1: It is confirmed in RAN2 that NW based UL retransmission disabling, (i.e., allow NW to schedule UL HARQ process consecutively without waiting for reception with previous PUSCH transmission in the same HARQ process) can be left to NW implementation and no specs modification is needed.
Proposal 2: Current LCP procedure is sufficient to prevent logical channel with different QoS requirement, (e.g. delay requirement) to be mapped within the same HARQ process, no enhancement is needed for NTN.
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