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1. [bookmark: _Toc120549591]Introduction
[bookmark: _Hlk521259925]During last RAN1 meeting, main issues on disabling of HARQ feedback in IoT NTN have been discussed, some baseline work were achieved [1]. 
In this contribution, we will further discuss and share our views on disabling of HARQ feedback for IoT NTN, including the configuration and other enhancements on disabling of HARQ feedback for IoT NTN.
2. Discussion
2.1 Configuration of disabling HARQ feedback
For the disabling of HARQ feedback in IoT NTN, one key issue is the configuration of enabling/disabling HARQ feedback for eMTC and NB IoT NTN. Several options from different perspectives were discussed during RAN1#110 meeting [1], and two merged options for NB-IoT NTN were achieved for down-selection in the last RAN1 meeting [2].
	RAN1#110 Agreement
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling.
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field).
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
· Option 6: combinations of some options above.
RAN1#110 Agreement
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
· Option 6: combinations of some options above
RAN1#110b-e Agreement
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select ONE from the following options at RAN1#111:
· Option 6a-1: Support RRC signaling configured between Option 1 and Option 3
· Option 6a-4: Support Option 1 by default, and support Option 3 to override default configuration for corresponding transmission



From our understanding, different high layer parameters can be configured for HARQ process with/without feedback in IoT NTN. The mechanism on HARQ feedback disabling agreed for NR NTN can be reused at least for eMTC NTN, that is disabling of HARQ feedback can be configured per HARQ process via UE specific RRC signaling signaling. 
Proposal 1. For eMTC NTN, enabling/disabling of HARQ feedback can be configured per HARQ process via UE specific RRC signaling.
Considering the configuration of enabling/disabling HARQ feedback for NB IoT NTN, since there are concerns on MAC CE activation issue for NB IoT HARQ process, it is recommended that the DCI indication method should also be taken into consideration. eMTC and NB-IoT UE expects that any (N)PDSCH carrying a MAC CE command, whose activation/deactivation time is coupled to the transmission time of the associated HARQ-ACK. In order to avoid the potential error case of misunderstanding of MAC CE signaling, especially for the case for NB-IoT with single HARQ process, it is better to mandate the scheduling with enabled HARQ process. In this situation, the indication based on DCI may provide more flexibility. However, we don’t see issues on RRC configuration applied for the cases of more than one HARQ process. Option 6a-1 seems to be a straightforward way to support both RRC and DCI indication, and which configuration method to be used is up to eNB implementation.
Proposal 2. For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission,  support 6a-1, enabling/disabling on HARQ feedback can be configured between UE specific RRC signaling and explicitly indicated by DCI.
2.2 (N)PDSCH/(N)PDCCH scheduling restriction
During RAN1#110bis-e meeting, the NPDSCH scheduling restriction in NB-IoT NTN was discussed, and it is agreed that for a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH in a period of Y=12(ms) from the end of reception of the NPDSCH.
Considering the restriction for eMTC UEs, the two options g about UE behaviors shown as the following can be further discussed.
	[Proposal 3-1b]: 
For a DL HARQ process with disabled HARQ feedback in eMTC, down select one of the following UE behaviors:
· Option 1: UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts until X= 3 (ms) after the end of the reception of the last PDSCH for that HARQ process. 
· Option 2: UE is not required to monitor MPDCCH in a period of X=3(ms) from the end of reception of the last PDSCH


From our perspective, the restriction of receiving another after the last PDSCH agreed in Rel-17 NR NTN can be considered as baseline, and Option 1 is preferred, the restriction can be imposed to eMTC UE in NTN not to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process that starts until 3(ms) after the end of the reception of the last PDSCH for that HARQ process.
Proposal 3. For a DL HARQ process with disabled HARQ feedback in eMTC, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process that starts until 3 ms after the end of the reception of the last PDSCH for that HARQ process. 
2.3 SPS PDSCH
The configuration of HARQ feedback enabling/disabling for SPS PDSCH also needs to be discussed for IoT NTN. This issue also has been discussed in Rel-17 NR NTN, and the agreed configuration of SPS PDSCH in Rel-17 NR NTN are shown as following [3].
	RAN1#107-e Agreement
HARQ feedback for SPS activation may be additionally enabled by the network by RRC configuration.
· If enabled, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of whether HARQ feedback is enabled or disabled corresponding to the first SPS PDSCH after activation
· Otherwise, UE follows configuration of HARQ feedback enabled/disabled corresponding to the first SPS PDSCH after activation, 
· FFS between Alt1 and Alt2
· [Alt-1: UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process
· Alt-2: UE follows the feedback-enabled/disabled configuration of the SPS PDSCH]
RAN1#108-e Agreement
For HARQ feedback of each SPS PDSCH, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process, except for the first SPS PDSCH after activation if HARQ feedback for SPS activation is additionally enabled.


Considering the configuration of SPS PDSCH transmission in IoT NTN, it is preferred to reuse the agreed configuration of SPS PDSCH in Rel-17 NR NTN. That is the per HARQ process configuration can be used.
[bookmark: _GoBack]Proposal 4. For HARQ feedback of each SPS PDSCH in IoT NTN, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process, except for the first SPS PDSCH after activation if HARQ feedback for SPS activation is additionally enabled.
2.4 Other considerations
Disabling of HARQ feedback is beneficial to throughput improvement and latency reduction with the cost of reduced reliability. In addition, disabling of HARQ feedback may especially bring more benefits to the GEO network scenarios (e.g. GEO with RTT about 500 ms) due to the transmission waiting time is reduced.
Note that UL data transmission consumes the most amount of energy for a UE. If HARQ feedback is disabled, higher repetition number may be configured, which may significantly increase the power consumption for DL data reception. Note that the main requirements for IoT devices are low complexity and low power consumption, whether disabling of HARQ has benefits to save UE power consumption needs to be further studied. From our understanding, this may depend on whether reliability reduction is acceptable.
Considering that disabling of HARQ feedback may result in the issue on reduced reliability, re-transmission at RLC layer (i.e. RLC ARQ) can be considered to meet reliability requirements as IoT services are usually delay-tolerant. Nevertheless, re-transmission at RLC layer may significantly increase power consumption at least for UL transmission. UE may need to awake for a longer time to wait for the potential re-transmission scheduling signaling triggered by RLC layer, which may increase the power consumption for PDCCH monitoring.
Based on above discussion, disabling HARQ feedback is beneficial to increase the data rate with the cost of reduced reliability or increased power consumption.
Observation 1: Disabling HARQ feedback is beneficial to throughput improvement and latency reduction with the cost of reduced reliability or increased power consumption.
Proposal 5. The impact of disabling HARQ feedback on power consumption, as well as whether disabling HARQ feedback is acceptable to large repetition in IoT NTN, can be further discussed.
3. Conclusions
In this contribution, we share our views on the issues of disabling of HARQ feedback for IoT NTN. The observations and proposals are summarized as follows:
Proposal 1. For eMTC NTN, enabling/disabling of HARQ feedback can be configured per HARQ process via UE specific RRC signaling.
Proposal 2. For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission,  support 6a-1, enabling/disabling on HARQ feedback can be configured between UE specific RRC signaling and explicitly indicated by DCI.
Proposal 3. For a DL HARQ process with disabled HARQ feedback in eMTC, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process that starts until 3 ms after the end of the reception of the last PDSCH for that HARQ process. 
Proposal 4. For HARQ feedback of each SPS PDSCH in IoT NTN, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process, except for the first SPS PDSCH after activation if HARQ feedback for SPS activation is additionally enabled.
Observation 1: Disabling HARQ feedback is beneficial to throughput improvement and latency reduction with the cost of reduced reliability or increased power consumption.
Proposal 5. The impact of disabling HARQ feedback on power consumption, as well as whether disabling HARQ feedback is acceptable to large repetition in IoT NTN, need further study.
4. References
1. [bookmark: _Ref30757894][bookmark: _Ref521162878][bookmark: _Ref23496549][bookmark: _Ref60817485][bookmark: _Ref86784880][bookmark: _Ref53511278][bookmark: _Ref71203205][bookmark: _Ref505807368][bookmark: _Ref83712416][bookmark: _Ref533782101][bookmark: _Ref521313643][bookmark: _Ref53491160][bookmark: _Ref78875676][bookmark: _Ref505867252]Chairman's Notes RAN1#110.
1. Chairman's Notes RAN1#110bis-e. 
1. R1-2202910, “3GPP TSG-RAN WG1 Agreements under 8.4 up to eMeeting RAN1#108-e”, February 21th - March 3rd, 2022.

- 9/11 -
