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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
In the RAN#94 plenary meeting, an enhancement work item for Rel.18 IoT NTN was approved. One of the objectives is to specify the following HARQ enhancements to IoT NTN.

This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	Study and specify, if needed, improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption [RAN1]

The following agreements on disabling of HARQ feedback for IoT NTN were achieved:

RAN1-109e

Agreement
For IoT NTN, to configure/indicate enabling/disabling on HARQ feedback for downlink transmission, one or more of the following options can be considered:
· Option 1: per HARQ process via UE specific RRC signaling
· Option 2: per HARQ process via SIB signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
· Option 4: implicitly determined by existing configured/indicated parameter(s) (e.g., repetition number, TBS)
· Option 5: per HARQ process via MAC CE
· Other options or combinations are not excluded
Note: Option(s) for eMTC and NBIoT can be separately discussed.
Agreement
For IoT NTN, further study the potential issues due to enabling/disabling on HARQ feedback for downlink transmission
· Issue A: SPS PDSCH
· Issue B: (N)PDSCH/(N)PDCCH scheduling restriction
· Issue C: HARQ feedback for scheduling multiple TB
· Issue D: HARQ bundling for eMTC HD-FDD
· Issue F: NPRACH capacity
· Issue G: Serving cell/satellite change during data transfer (FFS: for eMTC and/or NB-IoT)
· Other issues are not excluded
Note: The “Issues” in common for eMTC and NB-IoT can be separately discussed.

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.

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

Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, at least the following UE behavior(s) can be considered:
· Option 1: UE is not expected to receive another NPDCCH carrying a DCI scheduling a NPDSCH for a given HARQ process that starts until X(ms) after the end of the reception of the last NPDSCH for that HARQ process. 
· X =12
· Option 2: UE is not required to monitor NPDCCH in a period of Y(ms) from the end of reception of the last NPDSCH
· Y=12
Note: it may be different UE behaviors for different UE categories (e.g., UE with single/multiple HARQ processes).

RAN1-110bis-e

Agreement
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.
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

RAN1-111
Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 by default, and support Option 3 to override default configuration for corresponding transmission
· Additional RRC signaling to enable Option 3
· If the bitmap for option 1 is not present and if option 3 is configured then the DCI directly indicates HARQ enable/disable. Option 3 can also be configured when the bitmap for option 1 is configured.
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes or only applied to semi-statically HARQ disabled processes or only applied to semi-statically HARQ enabled processes.
· FFS #2: whether/how to support Option 3 overriding default configuration for corresponding transmission for multiple TBs scheduled by single DCI
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.

RAN1-112
Conclusion
For eMTC HD-FDD single TB scheduled by single DCI, UE is not expected to receive a DCI with “HARQ-ACK bundling flag” field set to 1 in case the corresponding HARQ process is configured with HARQ feedback disabled by RRC signaling.

Agreement
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 or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts at a BL/CE DL subframe until X=3 (ms) have passed after the end of the reception of the last PDSCH for that HARQ process. 

Agreement
For HARQ feedback for eMTC SPS PDSCH, at least the following is supported: UE follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation
· for the first SPS PDSCH after activation,
· Option 1: If HARQ feedback for SPS activation is additionally enabled, ACK/NACK is reported by UE for the first SPS PDSCH after activation regardless of network configuration of enabled/disabled for this HARQ process, and follow per-process HARQ feedback enabled/disabled configuration otherwise.

Conclusion
For DCI indicating SPS PDSCH release, HARQ-ACK report is performed as legacy in eMTC, regardless of HARQ feedback enabled/disabled configuration.

Agreement
For DCI-based overridden mechanism/indication in single TB scheduled by DCI, down select one of the following alternatives based on the criteria DCI overhead, PDCCH monitoring/power consumption, HARQ timer, impact on scheduling flexibility, UE implementation complexity
· Alternative 1: applies to both semi-statically HARQ enabled and disabled processes
· Alternative 2: only applied to semi-statically HARQ disabled processes
· Alternative 3: only applied to semi-statically HARQ enabled processes

Agreement
Confirm the following working assumption with the following update:
[bookmark: _Hlk128662819]Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 in case only per-HARQ process bitmap signaling is configured 
· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured
· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.

Agreement
For DCI-based overridden/direct indication, down select one of the following based on the criteria DCI overhead, PDCCH monitoring behavior, impact on scheduling flexibility, UE implementation complexity, etc
· Option 1: Indication by adding one field in DCI
· Option 2: Indication by reusing/reinterpreting existing field in DCI

RAN1-112bis-e
Agreement
For Option 3 DCI indication:
· Option A: when both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration
· For single TB scheduled by DCI, the DCI based overridden indication is applied to one of the following options (to be down-selected):
· Option A-1: only applied to semi-statically HARQ disabled processes
· Option A-4: applied to both semi-statically HARQ disabled and enabled processes
· FFS for multiple TBs scheduled by single DCI
· Option B: DCI-based HARQ enabling/disabling direct indication in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured)
· DCI-based mechanism is DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission
· For single TB scheduled by DCI, DCI-based direct indication is applied to the scheduled TB
· FFS for multiple TBs scheduled by single DCI

[bookmark: _Hlk133492071]Agreement
For single TB scheduled by DCI, for DCI-based direct indication, down select one of the following based on the criteria DCI overhead, PDCCH monitoring behavior, impact on scheduling flexibility, UE implementation complexity, etc
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Note: Other fields in DCI are the same as legacy.
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· For eMTC CE mode B, one state of “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· For NBIoT, one state of “HARQ-ACK resource” field in DCI format N1 is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· Option 2B: MCS or repetition number field
· Reduce 1bit of legacy MCS or repetition number field and add 1bit new field in DCI format 6-1B and N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· For eMTC CE mode B, reduce 1bit of legacy “HARQ-ACK resource offset” field and add 1bit new field in DCI format 6-1B to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource offset” field
· For NBIoT, reduce 1bit of legacy “HARQ-ACK resource” field and add 1bit new field in DCI format N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource” field
· Option 2D: Other indication by reusing/reinterpreting existing field


This document provides the proposals and summary of discussions with detailed proposals from each company listed in appendix according to the inputs. Companies are encouraged to provide the inputs in the discussion.

[Active]Issue-1 Indication/configuration of disabling HARQ feedback
Background
In NR NTN, disabling HARQ feedback for downlink transmission is semi-static configured by RRC signaling. The configuration is indicated per HARQ process index by a bitmap manner, e.g., 32bit bitmap if the configured HARQ process number is 32.
Regarding indication/configuration of disabling HARQ feedback for downlink transmission for IoT NTN, several options were discussed in previous RAN1 meeting. For eMTC CEMode A, RRC based solution was agreed to be the only solution for HARQ enabling/disabling configuration, while for NBIoT and eMTC CEMode B, the combined solution (e.g., updated Option 6a-4) were agreed. The following parts are the remaining issues to be solved for indication/configuration of disabling HARQ feedback for Rel.18 NTN IoT.

ISSUE 1-1
For Option 3 DCI indication, the following mechanisms are supported
· DCI-based overridden mechanism when both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured. 
· DCI-based HARQ enabling/disabling direct indication in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured

Regarding the Option 3 DCI indication, RAN2 raised the discussion on the DCI solution enabling/disabling signaling (e.g. per UE or per HARQ process) to enable the DCI-based solution in RAN2-121bis-e. The DCI solution enabling/disabling signaling RRC signaling can be configured per UE or per HARQ process.
· Per UE: if RRC signaling configures Option 3, the HARQ feedback state of all the HARQ process of the UE can be indicated by DCI. 
· Per HARQ process: if RRC signaling configures Option 3, only the HARQ feedback state of the specific HARQ process of the UE can be indicated by DCI.
With the discussion, RAN2 have achieved the following agreementWait for RAN1’s decision on the RRC signalling of enabling DCI-based solution to indicate HARQ feedback enabled/disabled, and the signalling granularity, e.g. per UE or per HARQ process.

As mentioned by [Lenovo] that from RAN1’s view, it is sufficient to introduce a single bit for DCI HARQ enabling/disabling configuration and is aligned with current RAN1 agreement above.

Based on that, the following proposal is listed for discussion. 
[Proposal 1-1a]:
For configuration of HARQ feedback disabling for IoT NTN, DCI solution enabling/disabling signaling is configured per UE.

ISSUE 1-2
Regarding the DCI based HARQ enabling/disabling direct indication for single TB scheduled by DCI in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured), the following Options are discussed in the contributions.
Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
Supported by: Huawei, CATT, InterDigital, Xiaomi, Apple, OPPO, ZTE, Sharp
Option 2A: HARQ-ACK related field
Supported by: Lenovo, SONY, Qualcomm, MTK
Option 2B: MCS or repetition number field
Supported by: Spreadtrum, Nokia, MTK
Option 2C: HARQ-ACK related field v2
Supported by: NEC, CMCC, E///
Option 2D: Other indication by reusing/reinterpreting existing field
Supported by: NEC (TPC command field)

	Options
	Comments

	Option 1: Indication by adding one field in DCI (e.g., 1-bit) 

	[Huawei] It can keep a same DCI size for single TB scheduling and for multiple TB scheduling so that UE do not need to detect two kinds of DCI size when DCI-based HARQ disabling is configured together with multi-TB scheduling.
[Nokia] It needs UE to support more DCI size for case when UE is configured or not configured with dynamic HARQ feedback enabling/disabling and some minor impact on DCI decoding performance.

	Option 2A: HARQ-ACK related field

	[Huawei] Reserving one entry in “ACK/NACK resource field” to indicate HARQ feedback disable only for semi-static disabled HARQ process may not work in multi-TB scheduling.
[SONY, Qualcomm] Option 2 is to reuse/reinterpret an existing field in DCI. If any DCI field can be reused/reinterpreted for indication of HARQ disabling, the performance of decoding PDCCH would be better than Option 1

	Option 2B: MCS or repetition number field

	[Spreadtrum, Nokia] the network only needs to configure an additional set or list of PDSCH repetition number candidate values.

	Option 2C: HARQ-ACK related field v2

	[CMCC] The MSB in the HARQ-ACK resource field of DCI format N1 and HARQ-ACK resource offset of DCI format 6-1B can be reinterpreted to indicate HARQ feedback enabling/disabling.
[E///] “Option 2C” is feasible and slightly preferred based on the following reasoning: if to overcome the long RTT it is foreseen that most of the UEs will operate with HARQ feedback disabled (which won’t transmit PUCCH), then perhaps there is less need for having full-flexibility in the legacy mechanism used to avoid UEs transmitting on same PUCCH resource. If this assumption is envisioned to hold true, then the legacy DCI field “HARQ-ACK resource offset” consisting of 2-bits can perhaps be reduced to 1-bit as to use the other 1-bit for introducing a 1-bit DCI field for the “DCI-based overriding mechanism”

	Option 2D: Other indication by reusing/reinterpreting existing field
	[NEC] To save the DCI overhead a special value for TPC command or HARQ-ACK resource offset field or other field indication can be reused or reinterpreted to tell UE that HARQ-ACK for the scheduled PDSCH is not feedback for this HARQ process.



The following proposals are listed as majority views.
[Proposal 1-2a]:
For DCI-based direct indication in single TB scheduled by DCI,  down select one of the following based on the criteria DCI overhead, PDCCH monitoring behavior, impact on scheduling flexibility, UE implementation complexity, etc in RAN1-113 meeting
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Note: Other fields in DCI are the same as legacy.
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· For eMTC CE mode B, one state of “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· For NBIoT, one state of “HARQ-ACK resource” field in DCI format N1 is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· Option 2B: MCS or repetition number field
· Reduce 1bit of legacy MCS or repetition number field and add 1bit new field in DCI format 6-1B and N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· For eMTC CE mode B, reduce 1bit of legacy “HARQ-ACK resource offset” field and add 1bit new field in DCI format 6-1B to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource offset” field
· For NBIoT, reduce 1bit of legacy “HARQ-ACK resource” field and add 1bit new field in DCI format N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource” field

ISSUE 1-3
Regarding the DCI based HARQ enabling/disabling direct indication for multiple TBs scheduled by single DCI in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured), the potential alternatives are discussed in contributions:
· Option 1: single indication is applied to all scheduled TBs
Supported by: Huawei, CATT, InterDigital, Lenovo, Xiaomi, CMCC, Ericsson, OPPO, Samsung, ZTE, Sharp
· Option 2: single indication is applied to subset of scheduled TBs  (e.g., first TBs scheduled by DCI)
Supported by: Spreadtrum, Nokia

The following proposals are listed as majority views.
[Proposal 1-3a]:
For DCI-based HARQ enabling/disabling direct indication in multiple TBs scheduled by single DCI, single indication is applied to all scheduled TBs.

ISSUE 1-4
Regarding the DCI based overridden indication applied cases, for single TB scheduled by DCI and the DCI based overridden indication applied cases, two potential alternatives are discussed in contributions:
· Option A-1: only applied to semi-statically HARQ disabled processes
Supported by: InterDigital, Apple, Qualcomm, OPPO, MTK, Sharp, Nordic
· Option A-4: both semi-statically HARQ enabled and disabled processes 
Supported by: Spreadtrum, Huawei, Nokia, CATT, Lenovo, Xiaomi, NEC, CMCC, Samsung, ZTE

	Options
	Comments

	Option A-1:

only applied to semi-statically HARQ disabled processes

	· [InterDigitial] the Option A-4 is redundant as the same functionality can be provided by Option B.
· [Mavenir] no need/scenarios for applying in HARQ enabled processes
· [Qualcomm] the existing timers and procedures will follow HARQ disabled (the eNB will not trigger a retransmission based on HARQ-ACK)

	Option A-4:

both semi-statically HARQ enabled and disabled processes
	· [Huawei] There is no additional overhead required to support DCI overriding for both enabled/disabled HARQ process
· [Huawei, CATT, Nokia, CMCC] UE with semi-static enabled HARQ feedback benefit from the latency reduction from HARQ disabling and it provides more flexibility for the initial RRC HARQ feedback configuration, especially for UE with only CP solution.
· [Huawei] Restricting the application of DCI overriding to process with HARQ feedback either RRC enabled or disabled do not simplify the design.
· [Huawei]Do not see the necessity to restrict the application of DCI overriding due to the impacts on DRX timer.
· [Huawei] Reusing/reinterpreting HARQ-ACK field in DCI scheme may not be used in the scenario of single DCI scheduling multiple TBs, and part of TBs are semi-statically HARQ enabled and part of TBs are semi-statically HARQ.
· [Nokia] enabling HARQ feedback for a semi-statically feedback-disabled process can be useful for transmission of MAC CE and RRC signaling and link adaptation. While disabling HARQ feedback for a semi-statically feedback-enabled process can provide a higher data rate for delay sensitive services. Networks should be given the flexibility of overriding both semi-statically HARQ feedback-enabled and semi-statically HARQ feedback-disabled processes, considering the change of requirement for transmission of traffic and higher layer signaling.
· [Xiaomi]There are clear use cases that a HARQ process need to be dynamically switched from “Disabled” to “enabled” to guarantee the reliability of some important information transmission such as MAC CE.
· [E///] All the alternatives can provide full flexibility under some premises.



Based on the analysis above, the following proposal may reflect the current situation.
[Proposal 1-4a]:
For single TB scheduled by DCI, 
· DCI based overridden indication is applied to one of the following options (to be down-selected):
· Option A-1: only applied to semi-statically HARQ disabled processes
· Option A-4: applied to both semi-statically HARQ disabled and enabled processes
· For DCI based overridden indication, down select one of the following indication methods
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· Option 2B: MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· FFS: how to interpret the DCI indication/bit for reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration (e.g., “0” for maintaining per-HARQ process RRC configuration and “1” for reversing from per-HARQ process RRC configuration, or “0” for maintaining configured HARQ feedback enabled and reversing configured HARQ feedback disabled and “1” for maintaining configured HARQ feedback disabled and reversing configured HARQ feedback enabled, etc)

ISSUE 1-5
Regarding the DCI based overridden indication applied to cases for multiple TBs scheduled by single DCI, the potential alternatives are discussed in contributions:
· Option 1: DCI-based overridden mechanism/indication is applied to all scheduled TBs with single indication
Supported by: Lenovo, CMCC, Apple, OPPO, ZTE, InterDigital
· Option 2: DCI-based overridden mechanism/indication is applied to subset of scheduled TBs with single indication
· Option 2a: first TBs scheduled by DCI
Supported by: Nokia, MTK
· Option 2b: configured HARQ feedback enabled/disabled TBs scheduled by DCI
Supported by: OPPO
· Option 2c: TB scheduled by DCI also configured by higher layer
Supported by: Spreadtrum
· Option 2d: configured HARQ feedback enabled TBs or configured HARQ feedback disabled TBs determined by DCI indication
· i.e., DCI indication value =1, adopted to configured HARQ feedback enabled TBs scheduled by DCI, otherwise, adopted to configured HARQ feedback disabled TBs scheduled by DCI
Supported by: Huawei

Based on the analysis above, the following proposal may reflect the current situation.
[Proposal 1-5a]:
For multiple TBs scheduled by single DCI, the DCI based overridden indication with single indication is applied to one of the following options:
· Option 1-a: all scheduled TBs
· Option 1-b: subset of scheduled TBs (e.g., first TBs, configured HARQ feedback enabled TBs, configured HARQ feedback disabled TBs or configured specific TBs determined by DCI indication)


Company views
The following proposals are listed as majority views.
[Proposal 1-1a]:
For configuration of HARQ feedback disabling for IoT NTN, DCI solution enabling/disabling signaling is configured per UE.

[Proposal 1-2a]:
For DCI-based direct indication in single TB scheduled by DCI,  down select one of the following based on the criteria DCI overhead, PDCCH monitoring behavior, impact on scheduling flexibility, UE implementation complexity, etc in RAN1-113 meeting
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Note: Other fields in DCI are the same as legacy.
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· For eMTC CE mode B, one state of “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· For NBIoT, one state of “HARQ-ACK resource” field in DCI format N1 is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· Option 2B: MCS or repetition number field
· Reduce 1bit of legacy MCS or repetition number field and add 1bit new field in DCI format 6-1B and N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· For eMTC CE mode B, reduce 1bit of legacy “HARQ-ACK resource offset” field and add 1bit new field in DCI format 6-1B to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource offset” field
· For NBIoT, reduce 1bit of legacy “HARQ-ACK resource” field and add 1bit new field in DCI format N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource” field

[Proposal 1-3a]:
For DCI-based HARQ enabling/disabling direct indication in multiple TBs scheduled by single DCI, single indication is applied to all scheduled TBs.

[Proposal 1-4a]:
For single TB scheduled by DCI, 
· DCI based overridden indication is applied to one of the following options (to be down-selected):
· Option A-1: only applied to semi-statically HARQ disabled processes
· Option A-4: applied to both semi-statically HARQ disabled and enabled processes
· For DCI based overridden indication, down select one of the following indication methods
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· Option 2B: MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· FFS: how to interpret the DCI indication/bit for reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration (e.g., “0” for maintaining per-HARQ process RRC configuration and “1” for reversing from per-HARQ process RRC configuration, or “0” for maintaining configured HARQ feedback enabled and reversing configured HARQ feedback disabled and “1” for maintaining configured HARQ feedback disabled and reversing configured HARQ feedback enabled, etc)

[Proposal 1-5a]:
For multiple TBs scheduled by single DCI, the DCI based overridden indication with single indication is applied to one of the following options:
· Option 1-a: all scheduled TBs
· Option 1-b: subset of scheduled TBs (e.g., first TBs, configured HARQ feedback enabled TBs, configured HARQ feedback disabled TBs or configured specific TBs determined by DCI indication)

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	· [Proposal 1-1a]: Ok, but to avoid misunderstanding it should be written as follows:
[Proposal 1-1a]:
For NB-IoT and LTE-MTC in CE Mode B, the DCI solution enabling/disabling signaling is configured per UE.

· [Proposal 1-2a]: We would be ok with either “Option 1” or “Option 2C”.
· [Proposal 1-3a]: OK
· [Proposal 1-4a]: OK with “Option A-4,” and Ok with either “Option 1” or “Option 2C”.
· [Proposal 1-5a]: Option 1-a


	OPPO
	[Proposal 1-1a]: OK. Also fine with Ericsson’s proposal.
[Proposal 1-2a]: Support Option 1.
[Proposal 1-3a]: OK.
[Proposal 1-4a]: Support Option A-1.
[Proposal 1-5a]: Support Option 1-b.


	Qualcomm
	[Proposal 1-1a]: OK
[Proposal 1-2a]: We support Option 2A
[Proposal 1-3a]: OK. Just to clarify, this would only apply if Option 3 is enabled.
[Proposal 1-4a]: We support Option A-1 and 2A
[Proposal 1-5a]: OK



	Nordic
	[Proposal 1-1a]: OK
[Proposal 1-2a]: We support Option 2A
[Proposal 1-3a]: OK.
[Proposal 1-4a]: We support Option A-1 and 2A
[Proposal 1-5a]: OK


	MediaTek
	[Proposal 1-1a]: OK
[Proposal 1-2a]: Option 2.
[Proposal 1-3a]:  Support.
[Proposal 1-4a]: Option A-1 and Option 2. Option A-1 can provide same flexibility as Option A-4 while has less impact combined with Option 2.
[Proposal 1-5a]: Further discuss after RAN1 has made conclusion on Issue 2.

	ZTE
	1-1a: OK.
1-2a: Option 1 is supported to keep full flexibility of scheduling.
1-3a: OK
1-4a: Support option A-4 for overridden scenarios and option 1 for DCI design. With this method, common DCI design with DCI direct indication can be achieved, can full flexibility can be kept.
1-5a: option 1-a is preferred, which is straightforward.

	CMCC
	[Proposal 1-1a]: OK. 
[Proposal 1-2a]: We are fine with Option 1 or Option 2C.
[Proposal 1-3a]: OK.
[Proposal 1-4a]: Support Option A-4.
[Proposal 1-5a]: Support Option 1-a.


	Sharp
	[Proposal 1-1a]: OK
[Proposal 1-2a]: We support Option 1
[Proposal 1-3a]: OK
[Proposal 1-4a]: We support Option A-1 and Option 1
[Proposal 1-5a]: OK

	Xiaomi
	[Proposal 1-1a]: Fine with the spirit
[Proposal 1-2a]: We support option 1.
[Proposal 1-3a]:  Support.
[Proposal 1-4a]: Option A-4 and Option 1.
[Proposal 1-5a]: OK

	Huawei, HiSilicon
	[Proposal 1-1a]: Support FL’s proposal and also fine with Ericsson’s update
[Proposal 1-2a]: Option 1 is preferred. 
[Proposal 1-3a]: Support FL’s proposal. 
[Proposal 1-4a]: We support Option A-4 and Option 1
[Proposal 1-5a]: We suggest to clarify the behavior at first. For single DCI scheduling multiple TBs, we hope using the DCI overriding to align the feedback behavior. If the bitmap is configured same for both TBs, option 1-a should be adopted as direct indication method. If the bitmap is configured differently for two TBs, option 1-b should be used.

	Spreadtrum
	[Proposal 1-1a]: Support FL’s proposal and also fine with Ericsson’s update
[Proposal 1-2a]: Option 2B is preferred. 
[Proposal 1-3a]: Support FL’s proposal. 
[Proposal 1-4a]: We support Option A-4 and Option 2B
[Proposal 1-5a]: We prefer Option 1-b.

	[bookmark: OLE_LINK10]Nokia, NSB
	1-1a: Support. Same understanding from Nokia.
1-2a: We think the best way to work is option 2A with UE specific state to avoid one state can not be scheduled by eNB. Option 2B can also work well without impact on scheduling flexibility. While option 1 is simple but will impact where UE need to support one more DCI size.
1-3a: We do not support. Considering different requirement on e.g. data and higher layer signaling, there should be flexibility to only enable or disable feedback for part of the HARQ process. How many HARQ process to have feedback, can be depend on eNB configuration by any way, or e.g. fixed as 1 TB for e.g. higher layer  signaling. Or there can not be a satisfactory of both scheduling flexibility/reliability and latency reduction.
We propose to update the proposal as 
For DCI-based HARQ enabling/disabling direct indication in multiple TBs scheduled by single DCI, single indication is applied to subset of scheduled TBs.
FFS: subset as fixed or configured by eNB.

1-4a: We support option A-4. Also OK to have downselection for DCI of overridden case. Similar view as 1-3a.
1-5a: same view as 1-2a.




[Active]Issue-2 HARQ feedback for scheduling multiple TB
Background
eMTC/NBIoT multiple TB scheduling with single DCI is introduced in Rel.16. In HARQ feedback disabling for downlink transmission, solutions should be designed for the case of transmitting HARQ feedback for a multi-TB block where some TBs (or TB bundles) have feedback enabled, while some others have feedback disabled.
For NR NTN HARQ disabling, two types of HARQ codebook are enhanced as:
· For Type-1 HARQ codebook in NR NTN, the UE will consistently report NACK-only for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH.
· For Type-2 HARQ codebook in NTN: 
· Reduce codebook size with HARQ-ACK codebook only including HARQ-ACK of PDSCH with feedback-enabled HARQ processes
· For the DCI of PDSCH with feedback-enabled HARQ processes, the C-DAI and T-DAI are the count of only feedback-enabled processes

Similar as enhancement of NR NTN HARQ codebook Type-1, as proposed by [Spreadtrum, ZTE, Sharp, CATT], ACK is assumed for a feedback-disabled HARQ process in the HARQ feedback for scheduling multiple TB scenario. 
While similar as enhancement of NR NTN HARQ codebook Type-2, as proposed by [Xiaomi, Lenovo], UE only reports the HARQ information for the HARQ enabled process. As proposed by [NEC], HARQ feedback enabling/disabling is indicated by NDI field of DCI or a new DCI field. Optionally, the indication of new DCI field can be applied to all scheduled TBs, the first scheduled TB, the last scheduled TB or the middle-scheduled TB.

Specially for NBIoT, as proposed by [Huawei], it was agreed that Option 1 RRC based solution is adopted in case only per-HARQ process bitmap signaling is configured. For the two TBs scheduled by single DCI, there could be one of the following 3 scenarios: 
· Scenario 1: Both TBs are configured with HARQ feedback enabled
· Scenario 2: Both TBs are configured with HARQ feedback disabled
· Scenario 3: One TB is configured with HARQ feedback enabled while the other TB is configured with HARQ feedback disabled. 
For scenario 3, for multiple TBs scheduled by single DCI, since UE may not require to monitor NPDCCH in any subframe from the start of NPDSCH(s) transmission to the end of receiving NPUSCH format 2. It is not possible for eNB to schedule another NPDSCH with HARQ process which is disabled for feedback before eNB receives HARQ ACK for the TB with HARQ feedback enabled, feedback HARQ-ACK for both TBs would benefit for link adaption with marginal throughput loss when HARQ-ACK feedback for at least one of the processes is enabled by eNB. [MTK] has similar proposal that for RRC per-HARQ process bitmap solution, HARQ feedback enabling/disabling for multiple TBs case is only based on the configuration of HARQ process ID of 0 for all TBs to facilitate enabling or disabling HARQ feedback of multi-TB. [Qualcomm] also proposes to consider the HARQ-ACK transmission timeline for mixed HARQ feedback enabling/disabling scheduling.
Regarding the mixed HARQ feedback enabling/disabling scheduling for multiple TBs (one HARQ processes corresponding to the scheduled TBs are configured with HARQ feedback enabled and the other is configured with HARQ feedback disabled), several related issues need to be considered from moderator’s understanding. For example, the UE behavior of HARQ RTT timer (re)start after the PDSCH reception as TS36.321 (e.g., follow UE behavior of HARQ feedback enabled scenarios or HARQ feedback disabled scenarios, similar discussion can be found in LS R1-2304324 for uplink scenarios, and the output of the ReplyLS can be reference of downlink discussion), how to perform HARQ bundling when mixed HARQ feedback enabling/disabling scheduling for eMTC, etc. Based on that, we should firstly achieve the high-level direction of mixed HARQ feedback enabled/disabled scheduling. 

TS36.321 Section 7.7
For NB-IoT, when multiple TBs are scheduled by PDCCH for the non-interleaved case or for the interleaved case when HARQ-ACK bundling is not configured, the HARQ RTT Timer is set to k+2*N+1 + RTToffset +deltaPDCCH subframes where k is the interval between the last subframe of the downlink transmission and the first subframe of the first HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval starting from the subframe following the last subframe of the last HARQ feedback transmission plus 1 subframe to the first subframe of the next PDCCH occasion.


The following proposal is listed for discussion.

[Proposal 2-1a]:
For the multiple TBs scheduled by single DCI in NBIoT, whether and how to support mixed HARQ feedback enabling/disabling scheduling, the following directions can be considered:
· Direction 1: mixed HARQ feedback enabling/disabling is not supported (e.g., by eNB scheduling implementation, UE is not expected to receive a DCI scheduling 2 TBs with different HARQ feedback enabled/disabled configuration/indication, or specifying UE behavior to either all HARQ feedback enabling or all HARQ feedback disabling when mixed scheduling)
· Direction 2: mixed HARQ enabling/disabling is supported (e.g., one TB with HARQ feedback and the other TB w/o HARQ feedback)
· FFS for eMTC

Note: Depending on the output of the [Proposal 2-1a], the following proposals may be updated accordingly, companies are encouraged to give your views and potential updates for the following proposals.

[Proposal 2-2a]: 
· For NBIoT two TBs scheduled by single DCI, the following UE behaviors are considered for the downlink transmission with HARQ process disabled：
· Option 1: ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
· Option 2: HARQ feedback is reported only for downlink transmission with HARQ process enabled (e.g., HARQ feedback is not reported for downlink transmission with HARQ process disabled)
· Option 3: HARQ feedback is reported or not depending on the other TBs HARQ-enabled/HARQ-disabling scheduled by DCI 
· Other options are not excluded

[Proposal 2-3a]: 
· At least for eMTC FDD/HD-FDD multiple TBs scheduled by single DCI without HARQ bundling, the following UE behaviors are considered for the downlink transmission with HARQ process disabled：
· Option 1: ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
· Option 2: HARQ feedback is reported only for downlink transmission with HARQ process enabled (e.g., HARQ feedback is not reported for downlink transmission with HARQ process disabled)
· Other options are not excluded
· FFS:  scenarios for eMTC FDD/HD-FDD multiple TBs scheduled by single DCI with HARQ bundling

Company views
According to the above summary, the following proposals are listed as majority views:

[Proposal 2-1a]:
For the multiple TBs scheduled by single DCI in NBIoT, whether and how to support mixed HARQ feedback enabling/disabling scheduling, the following directions can be considered:
· Direction 1: mixed HARQ feedback enabling/disabling is not supported (e.g., by eNB scheduling implementation, UE is not expected to receive a DCI scheduling 2 TBs with different HARQ feedback enabled/disabled configuration/indication, or specifying UE behavior to either all HARQ feedback enabling or all HARQ feedback disabling when mixed scheduling)
· Direction 2: mixed HARQ enabling/disabling is supported (e.g., one TB with HARQ feedback and the other TB w/o HARQ feedback)
· FFS for eMTC

[Proposal 2-2a]: 
· For NBIoT two TBs scheduled by single DCI, the following UE behaviors are considered for the downlink transmission with HARQ process disabled：
· Option 1: ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
· Option 2: HARQ feedback is reported only for downlink transmission with HARQ process enabled (e.g., HARQ feedback is not reported for downlink transmission with HARQ process disabled)
· Option 3: HARQ feedback is reported or not depending on the other TBs HARQ-enabled/HARQ-disabling scheduled by DCI 
· Other options are not excluded

[Proposal 2-3a]: 
· At least for eMTC FDD/HD-FDD multiple TBs scheduled by single DCI without HARQ bundling, the following UE behaviors are considered for the downlink transmission with HARQ process disabled：
· Option 1: ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
· Option 2: HARQ feedback is reported only for downlink transmission with HARQ process enabled (e.g., HARQ feedback is not reported for downlink transmission with HARQ process disabled)
· Other options are not excluded
· FFS:  scenarios for eMTC FDD/HD-FDD multiple TBs scheduled by single DCI with HARQ bundling

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	· [Proposal 2-1a]: Aiming for flexibility, Direction 2 is slightly preferred.
· [Proposal 2-2a]: We propose to down-selected between “Option 1” and “Option 2”. Moreover, we think that a design commonality between LTE-MTC and NB-IoT should be considered, and for LTE-MTC it has been concluded that the “UE is not expected to receive a DCI with “HARQ-ACK bundling flag” field set to 1” meaning that HARQ feedback won’t be reported which is more in line with Option 2. We think the design commonality is important to discuss.
·  [Proposal 2-3a]:  especially if this proposal refers to “without HARQ bundling,” then Option 2 is preferred.


	OPPO
	[Proposal 2-1a]: Fine with Direction 2.
[Proposal 2-2a]: Fine with Option 2.
[Proposal 2-3a]: Fine with Option 2.


	Qualcomm
	For proposal 2-2a and 2-3a, we are fine with Option 2.
For 2-1, we prefer to follow Direction 2 at least for the case of semistatic HARQ disabling.

	Nordic
	[Proposal 2-1a]: We are fine with either Direction
If Direction 2 is taken for Proposal 2-1a, then
[Proposal 2-2a]: Option 2.
[Proposal 2-3a]: Option 2.


	MediaTek
	[Proposal 2-1a]: Direction 1, as mentioned in our tdoc R1-2305650, direction 2 will involve more discussion on the cases, when one TB is enabled and the other TB is disabled, and how DCI solution can be done for different TBs, and so on.
[Proposal 2-2a]: Further discuss after RAN1 has made conclusion on Issue 2-1a

	ZTE
	2-1a: Direction 2 is more preferred to allow scheduling flexibility.

	CMCC
	[Proposal 2-1a]: We are fine with both Directions, and Direction 2 provides more flexibility.
[Proposal 2-2a]: We are fine with Option 2.
[Proposal 2-3a]: We are fine with Option 2.


	Xiaomi
	[Proposal 2-1a]: we prefer Direction 2.
[Proposal 2-2a]: We are fine with Option 2.
[Proposal 2-3a]: We are fine with Option 2.


	Huawei, HiSilicon
	[Proposal 2-1a]:  Does it implies the bitmap should be configured with same value for all TBs? we agree with intention to align the HARQ feedback between two TBs by DCI or rules if DCI is not configured, no matter how the bitmap is configured.
[Proposal 2-2a]:  Does this proposal only applies to UE configured with bitmap only? If so, we prefer option3 that UE should feedback HARQ-ACK for both TB is at least one TB is HARQ feedback enabled.

	Spreadtrum
	[Proposal 2-1a]: we prefer Direction 2.
[Proposal 2-2a]: We are fine with Option 1.
[Proposal 2-3a]: We are fine with Option 1.


	Nokia, NSB
	2-1a: We support direction 2 considering the flexibility of eNB scheduling counting on reduced latency or keeping reliability for different data/signaling in each TB.
2-2a and 2-3a: We support option 2 for UE to follow eNB indication on feedback enabling/disabling. Only reporting feedback for HARQ process with feedback enabled can help on resource/power reduction and latency reduction.




[Active]Issue-3 (N)PDSCH/(N)PDCCH scheduling restriction
Background
In RAN1# 110-bis-e, the following was endorsed over e-mail:
	Agreement
[bookmark: _Hlk117589493]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.



In RAN1# 112, the following was agreed:
	Agreement
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 or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts at a BL/CE DL subframe until X=3 (ms) have passed after the end of the reception of the last PDSCH for that HARQ process. 



In addition to the above MPDCCH/NPDCCH monitoring restriction, [Ericsson, R1-2305184 for details] further proposes to make the conclusion/clarification that it is RAN1 understanding that the “scheduling restriction for NB-IoT” can handle “hybrid enabling/disabling HARQ feedback scenarios” when combined with legacy procedures to avoid issues related with e.g., a simultaneous Transmission/Reception, or not having time to perform an UL-to-DL re-tunning, although it is obvious from the moderator’s understanding.
Another issue is NPDCCH monitoring restriction related to NPUSCH transmission with HARQ feedback disabled. From moderator’s understanding, the issue can be treated in Rel.18 CR phase if needed. However, according to RAN2 discussion, it is better to have clear UE behavior in RAN1 aspect to facilitate RAN2 discussion if time permitted.
As mentioned by [MTK, R1-2305650 for details], for Rel-18 IoT NTN HARQ enhancements, similar to NR NTN, RAN2 has agreed to introduce HARQ mode A and HARQ mode B for UL HARQ operation, which can help improve DL/UL throughput.  As RAN2 clarified in the LS R2-2304274, for an UL HARQ process configured with HARQ mode A, UE does not expect to receive (N)PDCCH for the given HARQ process before a period of UE-eNB RTT has passed since (N)PUSCH transmission, as supported in Rel-17 IoT NTN. For an UL HARQ process configured with HARQ mode B, UE can expect to receive (N)PDCCH for the given HARQ process within the period of UE-eNB RTT. 
In TS 36.213, the timing relationship for no NPDCCH monitoring has been specified considering two HARQ processes and single HARQ process, [MTK] further proposes to update the NPDCCH monitoring restrictions for different cases with HARQ mode A/B in NTN.

	TS 36.213 Section 16.6
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig (two HARQ processes)
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and   (single HARQ process)
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n'+1 to subframe n+Kmac+3. 



As also proposed by [Qualcomm], the NPDCCH monitoring restriction does not adopted to NPUSCH transmission configured with HARQ mode B. 
Based on the proposal from [MTK, Qualcomm], the following CR may need to be considered at least for single TB scheduled scenarios. Note the NPDCCH monitoring restriction for multiple TBs scheduled by single DCI may be different, especially for mixed HARQ feedback enabling/disabling scheduling if supported.

	TS 36.213 Section 16.6
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3, or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3 except for the NPUSCH transmission configured as HARQ mode B by higher layer parameter “xxxxx”;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and 
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n, 
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3] for the NPUSCH transmission configured as HARQ mode B by higher layer parameter “xxxxx”; and
-	the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3,  or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+ Kmac +3 except for the NPUSCH transmission configured as HARQ mode B by higher layer parameter “xxxxx”.
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n'+1 to subframe n+Kmac+3. 



Company views
According to the above summary, companies are encouraged to consider the issue proposed by Ericsson and [MTK, Qualcomm]. If possible, please give your views and potential updates for the following proposal 3-1 and 3-2.
[Proposal 3-1a]: 
Conclusion:
It is RAN1 understanding that in scenarios having HARQ processes with HARQ feedback enabled and disabled, the scheduling restriction for Rel.18 eMTC/NB-IoT is combined with legacy procedures to avoid issues related with e.g., a simultaneous Transmission/Reception, or not having time to perform an UL-to-DL re-tunning.

[Proposal 3-2a]: 
For NBIoT NPDCCH monitoring restriction associated to NPUSCH transmission with HARQ feedback disabled, at least for single TB scheduled by DCI scenarios,
· Legacy NPDCCH monitoring restriction (i.e. any downlink subframe that overlaps with uplink subframe n+1 to subframe n+ Kmac +3) does not adopted for NPUSCH transmission with HARQ feedback disabled.
· NPDCCH monitoring restriction (i.e., no monitoring in the Type B half-duplex guard periods) is adopted for NPUSCH transmission with HARQ feedback disabled.
· FFS for multiple TBs scheduled by single DCI
Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	· [Proposal 3-1a]: The point is that the “scheduling restriction” can handle a scenario where all HARQ processes have their HARQ feedback disabled, but it cannot handle a hybrid scenario which also has been decided to be supported. So … is the “scheduling restriction” incomplete? or will it rely on legacy procedures? The conclusion is aimed to reflect that RAN1’s understanding is that the latter approach is to be followed.

· [Proposal 3-2a]: Is “subframe n+1 to subframe n+Kmac+3” meant to reflect the RTT or not? None of those terms reflect the RTT (e.g., kmac does not reflect the RTT) and the wording around it is not clear about it. We think it is important to clarify whether the technical specification already today allows for blind (re-)transmissions or not.

	OPPO
	[Proposal 3-1a]: Technically agree, but we don’t see a need for the conclusion.

[Proposal 3-2a]: From RAN2’s LS, a NB-IoT NTN UE in Rel-17 should have the same behavior of a NB-IoT NTN UE in Rel-18 when its UL HARQ process is configured with UL HARQ mode A. Therefore, current NPDCCH monitoring restriction after NPUSCH transmission in section 16.6 should be applied to an UL HARQ process configured with mode A for Rel-18 NTN. Regarding UL HARQ mode B, we think considering the restriction of Type B half-duplex guard periods is enough. However, this restriction has already been clearly defined in TS 36.211 section 6.2.5, we do not see any additional specification impact for NPDCCH monitoring restriction for an UL HARQ process configured with mode B.


	Qualcomm
	3-1a: Same view as OPPO
3-2a: In our view, the rule should be as follows:
· If there is no NPUSCH transmitted, then the legacy rule does not apply (no change to spec, since it refers to an NPUSCH transmission which does not happen).
· If there is an NPUSCH transmitted AND the HARQ process is semistatically disabled (i.e., the HARQ-ACK is “overridden”) then the rule does not apply (this is for the case of using the HARQ-ACK for e.g. outer loop adaptation)

	MediaTek
	[Proposal 3-1a]: Similar view with OPPO
[Proposal 3-2a]: For DL HARQ feedback disabling, the no PDCH monitoring restriction should be 12 ms. For UL HARQ mode A/B, the no PDCCH monitoring restriction should be different for different HARQ process.

	ZTE
	3-1a: OK
3-2a: Fine with the intention. The legacy NPDCCH monitoring restriction “n+1 to n+Kmac+3” is designed for HARQ feedback enabled cases, where gNB processing time for NPUSCH is required before determining a new transmission/retransmission. When HARQ feedback disabled, no need to wait such time.

	Xiaomi
	3-1a, no need to have this conclusion

	Huawei, HiSilicon
	[Proposal 3-1a]:  fine with the conclusion
[Proposal 3-2a]: suggest following editorial changes.
· Legacy NPDCCH monitoring restriction (i.e. any downlink subframe that overlaps with uplink subframe n+1 to subframe n+ Kmac +3) does not adopted forapply after NPUSCH transmission configured with HARQ mode Bfeedback disabled.
· NPDCCH monitoring restriction (i.e., no monitoring in the Type B half-duplex guard periods) applies afteris adopted for NPUSCH transmission configured with HARQ mode Bfeedback disabled.


	Spreadtrum
	[Proposal 3-1a]: Fine with the conclusion.
[Proposal 3-2a]: Fine with HW’s version.

	Nokia, NSB
	3-1a: OK to have but no need for further discussion on this later.
3-2a: We propose to have some update on the text to make it clear.
For “NPUSCH transmission with HARQ feedback disabled”, it is good to update as “NPUSCH transmission in HARQ mode B” to align with RAN2
For second bullet, it is good to have description aligned as RAN2, then it is better to be as “No NPDCCH monitoring for HARQ mode B in the Type B half-duplex guard periods after the transmission of NPUSCH”



[Active]Issue-4 HARQ bundling for eMTC HD-FDD
Background
The following conclusion was reached:
	Conclusion
For eMTC HD-FDD single TB scheduled by single DCI, UE is not expected to receive a DCI with “HARQ-ACK bundling flag” field set to 1 in case the corresponding HARQ process is configured with HARQ feedback disabled by RRC signaling.



With the above conclusion, from the moderator’s understanding, it is obvious that for eMTC HD-FDD single TB scheduled by single DCI, HARQ feedback is not reported for HARQ processes with HARQ feedback disabled.
Company views
According to the above summary, companies are encouraged to consider the clarification proposed by Ericsson in R1-2305184. If possible, please give your views and potential updates for the following proposal 4-1.
[Proposal 4-1a]: 
Conclusion:
For eMTC HD-FDD single TB scheduled by single DCI, HARQ feedback is not reported for downlink transmission with HARQ process disabled.
Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	The intention is to be clear that if “UE is not expected to receive a DCI with “HARQ-ACK bundling flag” field set to 1,” then those HARQ processes with HARQ feedback disabled won’t be “Transport blocks in a bundle” and there won’t be a need to indicate a “HARQ-ACK delay” for them. Although this can be said to be “obvious,” it is important to be clear about it due to the implications it has in other proposals (e.g., [Proposal 2-2a] and [Proposal 2-3a] where things become less obvious at the moment of taking this conclusion into account towards following a consistent approach and pursuing design commonality).

	OPPO
	OK.

	Qualcomm
	It is unclear what is the impact of agreeing to the above conclusion.

	ZTE
	The previous conclusion is clear and no need of this new conclusion.

	Huawei, HiSilicon
	It seems the conclusion does not reflect what Ericsson proposed. Maybe we can make it more clearly that “HARQ-ACK delay” or “HARQ resource indication” is not used if the TB is HARQ-ACK disabled.  

	Nokia, NSB
	Generally we support it.
But it should be discussed together with multiple-TB scheduled by one DCI case. Same principle should be considered.



[Active]Issue-5 Others
Background
ISSUE 5-1 Out of sync for NDI
As mentioned by [Huawei, Nokia], an out of sync issue is pointed out when HARQ feedback is disabled. The issue occurs when a 1st TB scheduled by the first DCI is not decoded correctly, the 2nd DCI scheduling 2nd new TB is missed, the 3rd new TB scheduled by 3rd DCI is regarded as retransmission of the 1st TB as the NDI field is not toggled from UE perspective. [Huawei] further proposes that RAN1 should clarify whether blind retransmission is allowed and whether UE would combine the re-transmissions and the initial transmission with HARQ feedback disabling. [Nokia] further proposes to use HARQ-ACK resource field for TB identifier indication to mitigate NDI out of sync when HARQ feedback is disabled.
Similar issue was discussed in NR NTN [R1-2202623], majority of companies agreed the conclusion that blind retransmission is allowed for TB with HARQ feedback disabled, and it is up to UE implementation that UE will try to decode each TB as new TB, or UE will try to decode each TB with or without LLR combining as multiple hypothesis in case of TB with HARQ feedback disabled.
For HARQ disabling in IoT NTN, similar mechanism can be taken, so this issue can be addressed by implementation and no spec impact is preferred as NR NTN discussion.

[Conclusion 5-1a]: 
Out of sync for NDI can be addressed by implementation and no spec impact is preferred. Note: no online discussion is needed.


ISSUE 5-2 RRC parameters
[Huawei, ZTE] raise the discussion of the RRC parameter related to HARQ feedback disabling. So RRC parameter list from ZTE is taken as the starting point. The following part is updated from moderator’s understanding:
· The per-process HARQ feedback enabled/disabled value range should be size(4) since the maximal TB size in multiple TB scheduling for CE mode B is 4.

 TS38.331
DownlinkHARQ-FeedbackDisabled-r17 ::= BIT STRING (SIZE (32))
· Used to disable the DL HARQ feedback, sent in the uplink, per HARQ process ID. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. The bit(s) set to one identify HARQ processes with disabled DL HARQ feedback and the bit(s) set to zero identify HARQ processes with enabled DL HARQ feedback.

TS36.213
A BL/CE UE configured with CEModeB is not expected to support more than 4 downlink HARQ processes if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config, 2 downlink HARQ processes otherwise.


· The value range of the DCI solution enabling/disabling RRC signaling can be ENUMERATED { true }, which is more aligned with the RAN1 agreement. However, it is up to RAN2 discussion and TS36.331 spec editor.

Agreement
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 in case only per-HARQ process bitmap signaling is configured 
· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured
· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured


	Parameter name
	Field descriptions
	Value range

	HARQ-feedbackEnablingforSPSactive-r18
	If enabled, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of if 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
	BOOLEAN

	DownlinkHARQ-FeedbackDisabled-NB-r18
	To enable/disable the HARQ-feedback per HARQ process
	Bitmap(SIZE (2))

	DownlinkHARQ-FeedbackDisabled-r18
	To enable/disable the HARQ-feedback per HARQ process
	Bitmap(SIZE (4))

	DCIBasedSolutionEnablingforHARQ-Feedbackdisabling-NB-r18
	To enable/disable the DCI based solution for configuration of HARQ-feedback enabling/disabling
	ENUMERATED { true }

	DCIBasedSolutionEnablingforHARQ-Feedbackdisabling-CEmodeB-r18
	To enable/disable the DCI based solution for configuration of HARQ-feedback enabling/disabling
	ENUMERATED { true }



[Conclusion 5-2a]: 
The above RRC parameter list is recommended for further discission.

Company views
[Conclusion 5-1a]: 
Out of sync for NDI can be addressed by implementation and no spec impact is preferred. Note: no online discussion is needed.

[Conclusion 5-2a]: 
The above RRC parameter list is recommended for further discission.

Please provide your views and comments.
	Company
	Comments and Views

	Qualcomm
	OK as starting point for the RRC parameter list.

	ZTE
	OK

	Nokia, NSB
	5-1a: If only based on implementation, then that means ignoring the indication of NDI as UE can not know whether it missed any DCI or not. Then UE can not do combination and the performance will be definitely degraded as no retransmission and always eNB should schedule a higher repetition number with waste of transmission. This can not be agreed.
We propose to consider protect the indication of NDI and protect the performance for retransmission, which is important for coverage limitation scenario of IoT NTN.
5-2a: OK but the detail should be up to RAN2.




Proposals for discussion at Offline sessions (Monday)
[Proposal 0a]
For DCI indication (including both DCI overridden indication and direct indication), the following two directions are considered to move forward this meeting.
· Direction 1: Compromised solution
· D1-1 Option 2 (e.g., reusing existing field, option 2A or 2C, etc) is adopted for DCI overridden indication while Option 1(e.g., adding one field) is adopted for DCI direct indication
· Supported by:
· D1-2 Option 2 is adopted in NBIoT while Option 1 is adopted in eMTC
· Supported by:
· Direction 2: Unified/single solution for DCI overridden indication and direct indication with voting decision by Chairman
· Supported by:

[Proposal 1-2a]:
For DCI-based direct indication in single TB scheduled by DCI, down select one of the following based on the criteria DCI overhead, PDCCH monitoring behavior, impact on scheduling flexibility, UE implementation complexity, etc in RAN1-113 meeting
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Note: Other fields in DCI are the same as legacy.
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· For eMTC CE mode B, one state of “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· For NBIoT, one state of “HARQ-ACK resource” field in DCI format N1 is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· Option 2B: MCS or repetition number field
· Reduce 1bit of legacy MCS or repetition number field and add 1bit new field in DCI format 6-1B and N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· For eMTC CE mode B, reduce 1bit of legacy “HARQ-ACK resource offset” field and add 1bit new field in DCI format 6-1B to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource offset” field
· For NBIoT, reduce 1bit of legacy “HARQ-ACK resource” field and add 1bit new field in DCI format N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource” field

[Proposal 1-4a]:
For single TB scheduled by DCI, 
· DCI based overridden indication is applied to one of the following options (to be down-selected):
· Option A-1: only applied to semi-statically HARQ disabled processes
· Option A-4: applied to both semi-statically HARQ disabled and enabled processes
· For DCI based overridden indication, down select one of the following indication methods
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· Option 2B: MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· FFS: how to interpret the DCI indication/bit for reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration (e.g., “0” for maintaining per-HARQ process RRC configuration and “1” for reversing from per-HARQ process RRC configuration, or “0” for maintaining configured HARQ feedback enabled and reversing configured HARQ feedback disabled and “1” for maintaining configured HARQ feedback disabled and reversing configured HARQ feedback enabled, etc)

[Proposal 2-1b]:
At least in case only per-HARQ process bitmap signaling is configured, for the multiple TBs scheduled by single DCI in NBIoT, whether and how to support mixed HARQ feedback enabling/disabling scheduling, the following directions can be considered:
· Direction 1: mixed HARQ feedback enabling/disabling is not supported (e.g., by eNB scheduling implementation, UE is not expected to receive a DCI scheduling 2 TBs with different HARQ feedback enabled/disabled configuration/indication, or specifying UE behavior to either all HARQ feedback enabling or all HARQ feedback disabling when mixed scheduling)
· Direction 2: mixed HARQ enabling/disabling is supported (e.g., one TB with HARQ feedback and the other TB w/o HARQ feedback)
· FFS for eMTC

Proposals for discussion at online sessions (Tuesday)
[bookmark: _Hlk135688330][Proposal 1-2b]:
For DCI-based direct indication in single TB scheduled by DCI, down select one of the following based on the criteria DCI overhead, PDCCH monitoring behavior, impact on scheduling flexibility, UE implementation complexity, etc in RAN1-113 meeting
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Note: Other fields in DCI are the same as legacy.
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· For eMTC CE mode B, one state of “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· For NBIoT, one state of “HARQ-ACK resource” field in DCI format N1 is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· Option 2B: MCS or repetition number field
· Reduce 1bit of legacy MCS or repetition number field and add 1bit new field in DCI format 6-1B and N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· For eMTC CE mode B, reduce 1bit of legacy “HARQ-ACK resource offset” field and add 1bit new field in DCI format 6-1B to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource offset” field
· For NBIoT, reduce 1bit of legacy “HARQ-ACK resource” field and add 1bit new field in DCI format N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource” field

[bookmark: _Hlk135685028][Proposal 1-4b]:
For single TB scheduled by DCI, 
· DCI based overridden indication is applied to one of the following options (to be down-selected):
· Option A-1: only applied to semi-statically HARQ disabled processes
· Option A-4: applied to both semi-statically HARQ disabled and enabled processes
· For DCI based overridden indication, down select one of the following indication methods
· Option 1: Indication by adding one field in DCI (e.g., 1-bit) 
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· Option 2B: MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· For Option 1 + Option 3 DCI based overridden mechanism, for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI, the NBIoT UE does not wait for an RTT + 3ms before monitoring NPDCCH for the same HARQ process (or monitoring any NPDCCH for the case of single HARQ process configuration). FFS: Specification impact, if any.
· FFS: how to interpret the DCI indication/bit for reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration (e.g., “0” for maintaining per-HARQ process RRC configuration and “1” for reversing from per-HARQ process RRC configuration, or “0” for maintaining configured HARQ feedback enabled and reversing configured HARQ feedback disabled and “1” for maintaining configured HARQ feedback disabled and reversing configured HARQ feedback enabled, etc)

[Proposal 1-1b]:
For NB-IoT and LTE-MTC in CE Mode B, the configuration of HARQ feedback disabling for IoT NTN, DCI solution enabling/disabling signaling is configured per UE.

[Proposal 1-3a]:
For DCI-based HARQ enabling/disabling direct indication in multiple TBs scheduled by single DCI, single indication is applied to all scheduled TBs.

Proposals for discussion at online sessions (Thursday)

[bookmark: _Hlk135835537][Proposal 1-4f]:
Working assumption 1
For single TB scheduled by DCI, 
· DCI based overridden indication is applied to both semi-statically HARQ disabled and enabled processes
· For DCI based overridden indication, adopt indication by reusing/reinterpreting HARQ-ACK related field in DCI
· For eMTC CE mode B, “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of maintaining/reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration and corresponding HARQ-ACK resource in case of indication of HARQ feedback enabled.
· HARQ feedback disabled is reversed to enabled in case of any states other than state A in “HARQ-ACK resource offset”, otherwise is maintained as disabled.
· HARQ feedback enabled is maintained in case of any states other than state A in “HARQ-ACK resource offset”, otherwise is reversed to disabled.
· FFS: detailed state A, and whether this state A is different across different UEs
· For NBIoT, “HARQ-ACK resource” field in DCI format N1 is used for indication of maintaining/reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration and corresponding HARQ-ACK resource in case of indication of HARQ feedback enabled.
· The same DCI indication functionality as eMTC is adopted.
· Working assumption 2 For Option 1 + Option 3 DCI based overridden mechanism, for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI, the NBIoT UE does not wait for an RTT+3ms (i.e., till subframe n+Kmac+3 in TS36.213 section 16.6) before monitoring NPDCCH for the same HARQ process (or monitoring any NPDCCH for the case of single HARQ process configuration). 
· Send an LS to RAN2 with the following contents:
· RAN1 respectfully ask RAN2 for the feasibility of Working assumption 2 (taking into account potential RAN2 spec impact).

[Proposal 1-1b]:
For NB-IoT and LTE-MTC in CE Mode B, the configuration of HARQ feedback disabling for IoT NTN, DCI solution enabling/disabling signaling is configured per UE.

[Proposal 1-3a]:
For DCI-based HARQ enabling/disabling direct indication in multiple TBs scheduled by single DCI, single indication is applied to all scheduled TBs.
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