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1. [bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This document aims to collect companies’ views for the following offline discussion and provide the summary report. 
[AT123bis][308][IoT-NTN Enh] HARQ enhancements (Oppo)
	Scope: continue the discussion on remaining proposals from R2-2309527 and possibly other urgent issues
	Intended outcome: offline summary
	F2F schedule: FFS
	Deadline for rapporteur's summary (in R2-2311321): Friday 2023-10-13 08:00
2. Contact information
	Company
	Delegate contact

	COMPANY_NAME
	NAME (email@address.com)

	OPPO
	Haitao Li (lihaitao@oppo.com)

	CATT
	Xiao XIAO (xiaoxiao@catt.cn)

	Nokia
	Ping Yuan (Ping.1.Yuan@nokia-sbell.com)

	ZTE
	Lu Ting (lu.ting@zte.com.cn)

	Xiaomi
	Xiaowei jiang(jiangxiaowei@xiaomi.com)

	InterDigital
	Brian Martin (brian.martin@interdigital.com)

	Ericsson
	Robert.S.Karlsson AT ericsson. com

	MediaTek
	Abhishek.Roy@mediatek.com

	vivo
	yitao.mo@vivo.com

	CMCC
	Jiayao Tan (tanjiayao@chinamobile.com)

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3. [bookmark: _Hlk111505141]Discussion 
3.1	DRX impact for IoT NTN
3.1.1	single TB scheduling
drx-InactivityTimer for NB-IoT with two HARQ processes
The relevant proposals brought by companies are listed as below.
	Contributions 
	Relevant proposals:

	[1] R2-2309527
	Proposal 1: For NB-IoT UEs configured with two HARQ processes and at least one of them is configured with HARQ feedback disabled, RAN2 does not change the operation on drx-InactivityTimer for single-TB scheduling case.

	[5] R2-2309758
	Proposal 1: For NB-IOT with two HARQ processes, if single TB is scheduled in NPDCCH, the drx-inactivity timer should be started as legacy, i.e. when PDCCH indicates a new DL/UL transmission. 


	[6] R2-2309781
	Proposal 1a: When the NB-IoT UE is configured with two HARQ processes, for the HARQ process which HARQ feedback is disabled, start or restart drx-InactivityTimer in the subframe containing the last repetition of the corresponding PDSCH reception + 12 subframes + deltaPDCCH.
Proposal 5: For NB-IoT UE, when two HARQ processes are configured, start or restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission + 1 subframes + deltaPDCCH.



	[9] R2-2310269
	Proposal 2: For NB-IoT NTN with two HARQ processes where at least one HARQ process is disabled, the UE should stop the drx-inactivity timer if running when the UE receives NPDSCH of HARQ process with HARQ feedback disabled, and restart/start the drx-inactivity timer from the last reception of NPDSCH plus 12 subframes plus deltaPDCCH.


	[10] R2-2310651
	Proposal 1: For NB-IoT UE configured with two HARQ processes and at least one of them is configured with HARQ feedback disabled, there is no need to change the operation on drx-InactivityTimer (i.e., it is sufficient to capture the 12 subframes PDCCH monitor restriction in RAN1 spec).
Proposal 10: For NB-IoT UE configured with two HARQ processes and at least one of them is configured with HARQ mode B, there is no need to change the operation on drx-InactivityTimer (i.e., it is sufficient to capture the 1 subframe PDCCH monitor restriction in RAN1 spec).


	[12] R2-2310820
	Proposal 1: For NB-IoT UE configured with two HARQ processes and for eMTC UE, if at least one of HARQ processes is configured with HARQ feedback disabled, no change to the operation on drx-InactivityTimer for single-TB scheduling case (i.e., it is sufficient to capture the 12 subframes PDCCH monitor restriction in RAN1 spec).




During Wednesday’s online discussion, the follow agreement was made for DL single TB scheduling for NB-IoT UEs configured with two HARQ processes.
Agreements:
1. For NB-IoT UEs configured with two HARQ processes and at least one of them is configured with HARQ feedback disabled, RAN2 does not change the operation on drx-InactivityTimer for single-TB scheduling case.

Rapporteur understands the above agreement could also be applied to UL single TB scheduling, i.e. for NB-IoT UEs configured with two HARQ processes and at least one of them is configured with HARQ mode B, RAN2 does not change the operation on drx-InactivityTimer for single-TB scheduling case.
However, since based on the above proposals one company has different opinion and proposes to introduce a new start condition for drx-InactivityTimer taking the 1ms PDCCH monitoring restriction after PUSCH transmission into account, rapporteur thinks it would be good to check companies’ views on the following question.
Question 1: For NB-IoT UE configured with two HARQ processes and at least one of them is configured with HARQ mode B, what is your preferred option?
· Option1: RAN2 does no change to the operation on drx-InactivityTimer for single TB scheduling case (i.e., it is sufficient to capture the 1 subframes PDCCH monitor restriction in RAN1 spec)
· Option2: UE (re)starts drx-InactivityTimer in the subframe containing the last repetition of the corresponding PUSCH transmission + 1 subframes + deltaPDCCH
	Company
	Preferred option
	Additional comments

	OPPO
	Option 1
	For UL case, we prefer to align with DL solution.

	CATT
	Option 1
	

	Nokia
	Option 1
	Aligned with agreement for DL.

	ZTE
	Option 1
	

	Xiaomi
	Option 1
	

	InterDigital
	1
	

	Ericsson
	Option 1
	

	MediaTek
	Option 1
	It’s better the clarify what’s the HARQ mode for single TB scheduling case

	vivo
	Option 1
	

	CMCC
	Option 1
	We are fine to use a unified solution for UL and DL.

	
	
	

	
	
	

	
	
	



Proposal from offline:
All companies indicate option1.
Proposal 1 (10/10): For NB-IoT UE configured with two HARQ processes and at least one of them is configured with HARQ mode B, RAN2 does no change to the operation on drx-InactivityTimer for single TB scheduling case.

drx-InactivityTimer for eMTC
In RAN1#113bis meeting, RAN1 made the following agreement regarding PDCCH monitoring for eMTC UEs. 
	Agreement
Adopt the response below to RAN2’s question 1b: 
· For an UL HARQ process with HARQ mode B for eMTC UEs, the minimum time between the end of PUSCH transmission and the start of MPDCCH monitoring for the same HARQ process is 1 ms for Type B half-duplex FDD operation, and there is no minimum time restriction between the end of PUSCH transmission and the start of MPDCCH monitoring for full-duplex FDD operation.



Regarding whether to change the operation on drx-InactivityTimer if HARQ process is configured with mode B for eMTC, the relevant proposals brought by companies are listed as below.
	Contributions 
	Relevant proposals:

	[9] R2-2310269
	Proposal 1: For eMTC UE with Type B half-duplex FDD operation with HARQ mode B, the UE will start/restart drx-inactivity timer for the same HARQ process in the subframe containing the last repetition of PUSCH transmission plus 1ms. 


	[10] R2-2310651
	Proposal 2: The change of drx-InactivityTimer operation defined for NB-IoT single HARQ process (configured with HARQ feedback disabled) should not be applied to eMTC over NTN.
Proposal 11: For eMTC over NTN with HARQ process configured with HARQ mode B, there is no need to change drx-InactivityTimer operation.




Question 2: For eMTC UE with HARQ process configured with HARQ mode B, what is your preferred option regarding the operation of drx-InactivityTimer?
· Option1: For eMTC UE with Type B half-duplex FDD operation with HARQ mode B, the UE will start/restart drx-InactivityTimer for the same HARQ process in the subframe containing the last repetition of PUSCH transmission plus 1ms.
· Option2: For eMTC over NTN with HARQ process configured with HARQ mode B, there is no need to change drx-InactivityTimer operation.
	Company
	Preferred option
	Additional comments

	OPPO
	Option 2
	Similar as NB-IoT, for eMTC UEs with Type B half-duplex FDD operation, it is sufficient to capture the 1 subframes PDCCH monitor restriction in RAN1 spec

	CATT
	Option 2
	

	Nokia
	Option 2
	The motivation to (re)start drx-InactivityTimer for single HARQ process in NB-IoT is not appliable to eMTC since eMTC can support multiple HARQ processes. 

	ZTE
	Option 2
	Same as NB-IoT with two HARQ processes

	Xiaomi
	Option 2
	

	InterDigital
	2
	

	Ericsson
	Option 2
	

	Mediatek
	Option 2
	

	vivo
	Option 2
	

	CMCC
	
	Fine to follow majority view.

	
	
	

	
	
	

	
	
	



Proposal from offline:
9 companies indicate option 2 and 1 company is fine to follow majority.
Proposal 2 (10/10): For eMTC over NTN with HARQ process configured with HARQ mode B, there is no need to change drx-InactivityTimer operation.

DCI override RRC on HARQ feedback disabling/enabling for NB-IoT
The relevant proposals brought by companies are listed as below.
	Contributions 
	Relevant proposals:

	[1] R2-2309527
	Proposal 2: For a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI, UE behaviour on DRX follows the case when HARQ feedback is disabled. 


	[6] R2-2309781
	Proposal 4: Working assumption: For NB-IoT, a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI, the HARQ RTT timer is set to k+1+N+deltaPDCCH.


	[8] R2-2310181
	[bookmark: _Hlk142408809]Proposal 1: Based on the confirmed RAN1 working assumption, RAN2 confirm that the DCI-based overridden indication is applicable only to decide whether the HARQ feedback is sent or not, i.e., DCI-based overridden indication does not impact the DRX timers run based on RRC-based bitmap configuration.
Proposal 2: If downlinkHARQ-FeedbackDisabled is not configured and DCI based overridden solution is configured, procedure is equivalent to HARQ feedback enabled by RRC bitmap and DCI based overridden solution configured.
Proposal 3: When the HARQ feedback is not disabled by the higher layers but the lower layers have indicated HARQ feedback is disabled for this HARQ process, the value of K and N is set to zero in the calculation of HARQ RTT timer.
Proposal 4: For NB-IoT configured with single HARQ process, when the HARQ feedback is disabled by the higher layers but the lower layers have indicated HARQ feedback is enabled for this HARQ process, the drx-InactivityTimer is started in the subframe containing the last repetition of the corresponding HARQ feedback transmission + 1 subframe + deltaPDCCH.


	[10] R2-2310651
	Proposal 3: For WA2 (Option3 override Option1) in NB-IoT NTN, there is no need to capture the corresponding PDCCH monitoring restriction in MAC specification (i.e., it is sufficient to capture the PDCCH monitoring change requested by WA2 in RAN1 spec.)
Proposal 4: For a HARQ process configured with HARQ feedback disabled by RRC while reverted to HARQ feedback enabled in a DCI grant, the UE will follow the DRX behaviour for HARQ process with HARQ feedback disabled (e.g., not start the corresponding DL HARQ RTT timer for this HARQ process.)


	[11] R2-2310805
	Proposal 2b: For Option 1 + Option 3 DCI based overridden mechanism, 
· When DCI based signalling is enabled and the RRC bitmap is present, when DCI overrides the RRC setting + enables HARQ feedback, the DRX inactivity timer is started in the subframe containing the last repetition of the corresponding HARQ feedback transmission + 1 subframe + deltaPDCCH, otherwise it is started in the subframe containing the last repetition of the corresponding PDSCH reception + 12 subframes + deltaPDCCH.


	[12] R2-2310820
	Proposal 3a: For NB-IoT NTN with two HARQ processes and eMTC NTN for CE Mode B, if the HARQ feedback is disabled for a HARQ process by RRC, even later a DCI for enabling the HARQ feedback of this HARQ process is received, UE won’t start/restart the corresponding HARQ RTT timer.
Proposal 3b: For NB-IoT NTN with single HARQ processes, if the HARQ feedback is disabled by RRC, and if later a DCI for enabling the HARQ feedback is received, UE will start/restart the drx-inactivity timer. 
Proposal 4a: For NB-IoT NTN with two HARQ processes and eMTC NTN for CE Mode B, if the HARQ feedback is enabled for a HARQ process by RRC, and if later a DCI for disabling the HARQ feedback of this HARQ process is received, UE won’t start/restart the corresponding HARQ RTT timer.
Proposal 4b: For NB-IoT NTN with single HARQ processes, if the HARQ feedback is enabled by RRC, and later a DCI for disabling the HARQ feedback is received, UE will start/restart the drx-inactivity timer.



Regarding RRC based configuration + DCI based overridden indication for enabling/disabling HARQ feedback, there are the following two cases.
· Case 1: a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI
· Case 2: a HARQ process configured as HARQ feedback enabled by RRC and further reversed to HARQ feedback disabled by DCI
For case 1, RAN2 has confirmed in RAN2#123 meeting that the following RAN1’s working Assumption 2 is feasible.
	[bookmark: _Hlk135835537]Agreement
For single TB scheduled by DCI, 
· 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). 




And during Wednesday’s online discussion, the following agreement were made regarding DRX behaviour in case 1.
Agreements:
1. For a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI, UE behaviour on DRX follows the case when HARQ feedback is disabled. 

Regarding DRX behaviour in case 2, the following candidate options are proposed by companies.
· Option 1: UE behaviour on DRX follows the case when HARQ feedback is disabled (e.g., not start the corresponding DL HARQ RTT Timer for this HARQ process, and for NB-IoT NTN with single HARQ processes, start/restart the drx-inactivity timer). 
· Option 2: UE starts HARQ RTT Timer in the subframe containing the last repetition of the corresponding PDSCH reception, and the value of K and N is set to zero in the calculation of HARQ RTT timer.
Question 3: For NB-IoT, for a HARQ process configured as HARQ feedback enabled by RRC and further reversed to HARQ feedback disabled by DCI, what is your preferred option on DRX behaviour?
· Option 1: UE behaviour on DRX follows the case when HARQ feedback is disabled (e.g., not start the corresponding DL HARQ RTT Timer for this HARQ process, and for NB-IoT NTN with single HARQ processes, start/restart the drx-inactivity timer). 
· Option 2: UE starts HARQ RTT Timer in the subframe containing the last repetition of the corresponding PDSCH reception, and the value of K and N is set to zero in the calculation of HARQ RTT timer.
	Company
	Preferred option
	Additional comments

	OPPO
	Option 1
	UE behaviour on DRX should follow the case when HARQ feedback is disabled, i.e. not start HARQ RTT Timer

	CATT
	Option 1
	

	Nokia
	Option 1 with rewording
	We think it should be clarified the DRX behaviour in this discussion is appliable only for the DCI grant which revert the HARQ feedback. 
Rewording suggestion:
For NB-IoT, for a HARQ process configured as HARQ feedback enabled by RRC and further reversed to HARQ feedback disabled by DCI, UE behaviour on DRX for the DCI grant follows the case when HARQ feedback is disabled

	ZTE
	Option 1
	For this case 2 “HARQ feedback enabled by RRC and further reversed to HARQ feedback disabled by DCI”, UE behavior on HARQ timers is same as that HARQ feedback disabled by RRC. Moreover, UE would not send HARQ feedback for the disabled HARQ processes.
Moreover, for the case 1 “HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI”, we may need to clarify that the HARQ feedback for the corresponding HARQ processes still need to be sent.

	Xiaomi
	Option 1
	

	InterDigital
	1
	

	Ericsson
	Option 1
	

	MediaTek
	Option 1
	

	vivo
	Option 1
	

	CMCC
	Option 1
	

	
	
	

	
	
	

	
	
	



Proposal from offline:
All companies indicate option 1.
Proposal 3 (10/10): For NB-IoT, for a HARQ process configured as HARQ feedback enabled by RRC and further reversed to HARQ feedback disabled by DCI, UE behaviour on DRX follows the case when HARQ feedback is disabled (e.g., not start the corresponding DL HARQ RTT Timer for this HARQ process, and for NB-IoT NTN with single HARQ processes, start drx-InactivityTimer in the subframe containing the last repetition of the PDSCH plus 12 subframes plus deltaPDCCH).

3.1.2	multiple TB scheduling
3.1.2.1 DL multiple TB scheduling
In RAN1#114 meeting, RAN1 made the following agreements regarding DL multiple TB scheduling.
	Agreement
For DCI-based direct indication in multiple TBs scheduled by single DCI, reuse/reinterpret the HARQ-ACK related field in corresponding DCI for indication of HARQ feedback enabled/disabled.
· The same DCI direct indication functionality as single TB scheduled by DCI scenarios. (i.e., same state of HARQ related field is used)

Agreement
For the DCI based overridden indication for multiple TBs scheduled by single DCI,
· reuse/reinterpret the HARQ-ACK related field in corresponding DCI for overridden indication of HARQ feedback enabled/disabled.
· The same DCI overridden indication functionality as single TB scheduled by DCI scenarios.
· This implies that all scheduled TBs by single DCI are HARQ feedback enabled or HARQ feedback disabled by the DCI overridden indication.

Agreement
For DCI-based direct/overridden indication, for the state of HARQ-related field (i.e., “HARQ-ACK resource offset” field for eMTC, “HARQ-ACK resource” field for NBIoT) in DCI to indicate the HARQ feedback enabled/disabled.
· Option 1: one common state is used for all UEs
· Option 1-1: the state of indication of HARQ feedback disabled and state A are state of “11” for eMTC and state of “1111” for NB-IoT (i.e., for both 3.75kHz and 15kHz subcarrier spacing) respectively.

Agreement
For LTE-MTC/NB-IoT, for the multiple TBs scheduled by single DCI with only RRC bitmap-based solution configuration, down select one of the options at RAN1#114.
· Option 2: Support mixed HARQ feedback enabled/disabled configuration, and in case of mixed HARQ feedback enabled/disabled configuration,
· Option 2a: HARQ feedback is always reported based on the decoding results of corresponding transmission for all scheduled TBs for both HARQ-ACK bundling and non-HARQ-ACK bundling cases.
· Option 2c: HARQ feedback is reported or not for all scheduled TBs depending on the HARQ feedback enabled/disabled configuration of the TB with the lowest HARQ process number among scheduled TBs for both HARQ-ACK bundling and non-HARQ-ACK bundling cases.
· Option 2d: HARQ feedback is reported for TB with HARQ feedback enabled configuration and ACK is reported for TB with HARQ feedback disabled configuration for both HARQ-ACK bundling and non-HARQ-ACK bundling cases.
· Option 2e: HARQ feedback is reported for TB with HARQ feedback enabled configuration.
· Without HARQ-ACK bundling
· HARQ feedback is not reported for TB with HARQ feedback disabled configuration.
· HARQ timing for TBs with HARQ feedback enabled configuration does not count the legacy HARQ-ACK resource/HARQ timing adopted for TBs with HARQ feedback disabled configuration.
· With HARQ-ACK bundling
· HARQ feedback is not reported for TB with HARQ feedback disabled configuration.
· Mapping of TBs to bundles is done as per legacy (i.e., TS36.213 Table 7.3-1 for LTE-MTC) based on all scheduled TBs.
· The TB with HARQ feedback disabled configuration does not count in the HARQ bundling (i.e., it is not part of the logical AND operation). If all TBs in a bundle have HARQ feedback disabled, the UE does not send HARQ-ACK corresponding to this TB bundle.
· HARQ timing for bundles for which HARQ-ACK feedback is sent do not count the legacy HARQ-ACK resource/HARQ timing adopted for bundles for which HARQ-ACK feedback is not sent. 
Note: mixed HARQ feedback enabled/disabled configuration means among TBs scheduled by single DCI, some TBs are RRC configured as HARQ feedback enabled, and the other TBs are RRC configured as HARQ feedback disabled.



	Agreement
For both RRC bitmap-based solution and DCI-based solutions (i.e., DCI-based direct indication and DCI-based overridden indication),
· For LTE-MTC/NB-IoT multiple TBs scheduled by single DCI without HARQ-ACK bundling, 
· HARQ feedback is reported for each TB at least in case that all TBs scheduled by single DCI are configured/indicated as HARQ feedback enabled.
· HARQ feedback is not reported at least in case all TBs scheduled by single DCI are configured/indicated as HARQ feedback disabled.
· For LTE-MTC/NB-IoT multiple TBs scheduled by single DCI with HARQ-ACK bundling, 
· bundled HARQ feedback is reported at least in case that all TBs scheduled by single DCI are configured/indicated as HARQ feedback enabled. 
· HARQ feedback is not reported at least in case all TBs scheduled by single DCI are configured/indicated as HARQ feedback disabled.

Agreement
For LTE-MTC/NB-IoT, for the multiple TBs scheduled by single DCI with only RRC bitmap-based solution configuration and with mixed HARQ feedback enabled/disabled scheduling
· Without HARQ-ACK bundling
· HARQ feedback is not reported for TB with HARQ feedback disabled configuration.
· HARQ timing for TBs with HARQ feedback enabled configuration does not count the legacy HARQ-ACK resource/HARQ timing adopted for TBs with HARQ feedback disabled configuration. (Option 2e)
· With HARQ-ACK bundling
· Option 2f-b: ACK is reported for TB with HARQ feedback disabled configuration for HARQ-ACK bundling. No change to HARQ feedback timeline. (Option 2d)




RAN2 needs to discuss DRX impact based on above RAN1 agreements. The relevant proposals brought by companies are listed as below.
	Contributions 
	Relevant proposals:

	[1] R2-2309527
	Proposal 4: If a NB-IoT UE receives a PDCCH indicating the transmission for multiple DL TBs, UE stop drx-InactivityTimer as legacy, regardless of the enabling/disabling HARQ feedback configuration for each of the multiple scheduled TB.
Proposal 5: For a NB-IoT UE configured with two HARQ processes, if PDCCH indicates the transmission is for multiple TBs and if at least one DL HARQ process is configured with disabled HARQ feedback, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH.
Proposal 8: For multiple TB scheduling with the same HARQ feedback enabled/disabled configuration, HARQ RTT Timer is calculated as legacy.
Proposal 9: For multiple TB scheduling with mixed HARQ feedback enabled/disabled configuration, if HARQ-ACK bundling is configured, HARQ RTT Timer is calculated as legacy.
Proposal 10: For multiple TB scheduling with mixed HARQ feedback enabled/disabled configuration, if HARQ-ACK bundling is not configured, HARQ RTT Timer is calculated based on the number of scheduled TBs with DL HARQ feedback enabled.


	[3] R2-2309701
	Proposal 2 : When multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer should only count the TBs with HARQ feedback enabled.

	[4] R2-2309752	
	Proposal 2: In the case of DCI/RRC-bitmap based HARQ feedback enabled/disabled indication in multiple TB scheduling, RAN2 discusses whether to adopt below HARQ RTT timer operation:
· For the scheduled HARQ processes indicated as HARQ feedback enabled (by DCI or RRC bitmap), increase the DL HARQ RTT timers by the “UE-gNB” RTT and start the HARQ RTT timers in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB among these HARQ processes. 
· For the scheduled HARQ processes indicated as HARQ feedback disabled (by DCI or RRC bitmap), do not start the DL HARQ RTT timers.

	[5] R2-2309758
	Proposal 3: For multiple TB scheduling, only for HARQ processes corresponding to the scheduled TBs are not configured with HARQ feedback disabled, the corresponding HARQ RTT timers are started in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB. 
Proposal 4: RAN2 to adopt the following change for HARQ RTT timer: 
	DL:
For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer corresponds to 7 + m * N subframes plus DLoffset, where N is the used PUCCH repetition factor and m is the number of scheduled TBs as indicated in PDCCH excluding the TBs whose associated HARQ process is configured with HARQ feedback disabled, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for m * N.
For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is configured the HARQ RTT Timer corresponds to 7 + M * N subframes plus DLoffset, where N is the used PUCCH repetition factor and M is the number of TB bundles as specified in clause 7.3 of TS 36.213 [2], where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for M * N.

For NB-IoT, when single TB is scheduled by PDCCH or when multiple TBs are scheduled for the interleaved case when HARQ-ACK bundling is configured the HARQ RTT Timer is set to k+3+N subframes plus RTToffset + deltaPDCCH, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated 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 associated HARQ feedback transmission plus 3 subframes plus RTToffset to the first subframe of the next PDCCH occasion.
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+m*N+1 subframes plus RTToffset + deltaPDCCH 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 m is the number of scheduled TBs as indicated in PDCCH excluding the TBs whose associated HARQ process is configured with HARQ feedback disabled, and deltaPDCCH is the interval starting from the subframe following the last subframe of the last HARQ feedback transmission plus 1 subframe plus RTToffset to the first subframe of the next PDCCH occasion.




Proposal 5: For multiple TB scheduling, if all the HARQ processes are configured with HARQ feedback disabled, the NB-IOT UE should start/restart drx-inactivity timer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH. 
Proposal 6: For multiple TB scheduling, if only one of the HARQ processes is configured with HARQ feedback disabled, the NB-IOT UE should start/restart drx-inactivity timer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH.


	[6] R2-2309781
	Proposal 1b: When the NB-IoT UE is scheduled with the multiple TBs, for TBs with the HARQ feedback are disabled, start or restart drx-InactivityTimer in the subframe containing the last repetition of the corresponding PDSCH reception + 12 subframes + deltaPDCCH.
Proposal 1c: When the NB-IoT UE is scheduled with the multiple TBs, for TBs with the HARQ feedback are enabled, legacy HARQ RTT timer is used.


	[10] R2-2310651
	Proposal 5: For DCI-based HARQ enabling/disabling direct indication in multiple TBs scheduling, if the DCI indicate HARQ feedback enabled, the DRX behaviour can be defined as below:
· The HARQ RTT timer length of these HARQ processes is increased by an offset equal to UE-gNB RTT 
· Start the HARQ RTT Timers for these HARQ processes in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB. 
Proposal 6: For DCI-based HARQ enabling/disabling direct indication in multiple TBs scheduling, if the DCI indicate HARQ feedback disabled, the DRX behaviour can be defined as below:
· DL HARQ RTT timer for these scheduled HARQ processes is not started.
Proposal 7: For NB-IoT over NTN, if the DCI indicates HARQ feedback disabled for all the HARQ processes scheduled in multi-TB scheduling, RAN2 to discuss whether the drx-inactivity timer is started/restarted in the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes plus deltaPDCCH. 
Proposal 8: For RRC-based HARQ enabling/disabling indication , if the HARQ feedback disabling/enabling is configured as same feedback mode for all the HARQ processes scheduled by a single DCI, the DRX impact can follow the same principle for DCI-based HARQ enabling/disabling direct indication.
Proposal 9a: For RRC-based HARQ enabling/disabling indication, if the HARQ feedback disabling/enabling is mixed for the HARQ processes scheduled by a single DCI, UE should only start the HARQ RTT Timers for the HARQ processes with HARQ feedback enabled. 
Proposal 9b: The HARQ RTT timer is started in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB associated with the HARQ process configured with HARQ feedback enabled.


	[12] R2-2310820
	Proposal 6a: For eMTC NTN, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, if only RRC bitmap-based solution is configured, the calculation for the HARQ RTT timer length should be modified as below. 
Proposal 6b: There is no need to enhance the calculation for the HARQ RTT timer length for multiple TBs case when DCI-based direct indication or DCI-based overridden indication is configured. 




Impact on HARQ RTT Timer
According to the current MAC spec, for DL multiple-TB scheduling case, HARQ RTT Timers for all HARQ processes corresponding to the scheduled TBs are started simultaneously and have the same timer length, causing drx-RetransmissionTimers for all these HARQ processes to be stared simultaneously as well. The HARQ RTT Timer value is defined in MAC spec as below.
	For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer corresponds to 7 + m * N subframes plus DLoffset, where N is the used PUCCH repetition factor and m is the number of scheduled TBs as indicated in PDCCH, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for m * N.
For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is configured the HARQ RTT Timer corresponds to 7 + M * N subframes plus DLoffset, where N is the used PUCCH repetition factor and M is the number of TB bundles as specified in clause 7.3 of TS 36.213 [2], where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for M * N.

For NB-IoT, when single TB is scheduled by PDCCH or when multiple TBs are scheduled for the interleaved case when HARQ-ACK bundling is configured the HARQ RTT Timer is set to k+3+N subframes plus RTToffset + deltaPDCCH, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated 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 associated HARQ feedback transmission plus 3 subframes plus RTToffset to the first subframe of the next PDCCH occasion.
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 subframes plus RTToffset + deltaPDCCH 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 plus RTToffset to the first subframe of the next PDCCH occasion.



According to the above RAN1 agreements, for DCI-based direct indication and RRC-based configuration + DCI-based overridden indication for enabling/disabling HARQ feedback, all scheduled TBs by single DCI are HARQ feedback enabled or HARQ feedback disabled by the DCI indication. And for RRC-based enabling/disabling HARQ feedback configuration (without DCI-based overridden indication), mixed HARQ feedback enabled/disabled configuration is supported. 
And according to RAN1 agreements:
· For multiple TB scheduling with the same HARQ feedback enabled/disabled configuration
· For both cases that with and without HARQ-ACK bundling, HARQ feedback is reported if HARQ feedback is configured as enabled, and HARQ feedback is not reported if HARQ feedback is configured as disabled. 
· For multiple TB scheduling with mixed HARQ feedback enabled/disabled configuration
· If HARQ-ACK bundling is not configured, the TB(s) with disabled HARQ feedback will not contribute to the HARQ-ACK transmission. 
· If HARQ-ACK bundling is configured, all the scheduled TB(s) regardless of enabling/disabling HARQ feedback configuration will contribute to the HARQ-ACK bundling results.
Based on above, RAN2 discussed how to calculate HARQ RTT Timer for DL multiple TB scheduling during Wednesday’s online discussion and made some progress as given below.
	Proposal 8	For multiple TB scheduling with the same HARQ feedback enabled/disabled configuration, HARQ RTT Timer is calculated as legacy.
For multiple TB scheduling with the same HARQ feedback enabled/disabled configuration (by RRC/DCI), HARQ RTT Timer for HARQ process with HARQ feedback enabled is calculated as legacy (can further check in offline 308)
Proposal 9	For multiple TB scheduling with mixed HARQ feedback enabled/disabled configuration, if HARQ-ACK bundling is configured, HARQ RTT Timer is calculated as legacy (i.e. as in Rel-17)
For multiple TB scheduling with mixed HARQ feedback enabled/disabled configuration (by RRC), if HARQ-ACK bundling is configured, HARQ RTT Timer for HARQ process with HARQ feedback enabled is calculated as legacy.
Proposal 10	For multiple TB scheduling with mixed HARQ feedback enabled/disabled configuration, if HARQ-ACK bundling is not configured, HARQ RTT Timer is calculated based on the number of scheduled TBs with DL HARQ feedback enabled.
· QC thinks this might not work in all cases and thinks we should not change 
· Huawei thinks p10 aligns with RAN1 understanding and then supports it. Ericsson agrees. Nokia also agrees
Continue in offline 308


For proposal 8, it seems that RAN1 is still discussing DCI overriding RRC for multiple-TB scheduling, so we can wait for RAN1’s progress.
Question 4: Do companies agree that for multiple TB scheduling with the same HARQ feedback enabled/disabled configuration at least by RRC, HARQ RTT Timer for HARQ process with HARQ feedback enabled is calculated as legacy?
	Company
	Yes/No
	Additional comments

	OPPO
	Yes
	

	CATT
	Yes
	

	Nokia
	Yes
	

	ZTE
	See comments
	We can mainly refer to Q5.
Moreover, we are wondering whether it’s possible that the feedback for all HARQ processes are disabled? And whether we need some process to handle this?

	Xiaomi
	Yes
	

	InterDigital
	yes
	

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	CMCC
	See comments
	If all the HARQ processes are disabled, we think the same behavior as single-TB case, i.e. the UE will not start the corresponding DL HARQ RTT timer.

	
	
	

	
	
	

	
	
	



Proposal from offline:
8 companies indicate yes. 2 companies think this only applies to the case of HARQ feedback enabled.
Proposal 4 (10/10): For multiple TB scheduling with the same HARQ feedback enabled configuration at least by RRC, HARQ RTT Timer for HARQ process with HARQ feedback enabled is calculated as legacy.

Question 5: Do companies agree that for multiple TB scheduling with mixed HARQ feedback enabled/disabled configuration, if HARQ-ACK bundling is not configured, HARQ RTT Timer for HARQ process with HARQ feedback enabled is calculated based on the number of scheduled TBs with DL HARQ feedback enabled?
	Company
	Yes/No
	Additional comments

	OPPO
	Yes
	This is aligned with RAN1 agreements.
According the RAN1 agreement, in this case, the TB(s) with disabled HARQ feedback will not contribute to the HARQ-ACK transmission. So the length of HARQ RTT Timer should be determined based on the number of HARQ feedback for TBs among the scheduled TBs.


	Nokia
	Yes
	

	ZTE
	Yes with  comments
		TS 36.321 h50
For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer corresponds to 7 + m * N subframes plus DLoffset, where N is the used PUCCH repetition factor and m is the number of scheduled TBs as indicated in PDCCH, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for m * N.
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 subframes plus RTToffset + deltaPDCCH 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 plus RTToffset to the first subframe of the next PDCCH occasion.



Based on the above existing description, it can be seen that in legacy spec, eMTC and NB-IoT have different handling way for multiple TBs case. For eMTC, the HARQ RTT Timer length is related to the whole number of the scheduled TBs, e.g., m. But for NB-IoT, the HARQ RTT Timer length is mainly related to the number of HARQ process with HARQ feedback, e.g., N.
So we may need to correct HARQ RTT timer calculation for eMTC. For example:
	For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer corresponds to 7 + m * N subframes plus DLoffset, where N is the used PUCCH repetition factor and m is the number of the associated HARQ feedback of scheduled TBs as indicated in PDCCH, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for m * N.




	Xiaomi
	Yes
	

	InterDigital
	yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Proposal from offline:
8 companies indicate yes including 1 company indicate the spec impact which can be discussed during running CR.
Proposal 5 (8/8): For multiple TB scheduling with the same HARQ feedback enabled configuration at least by RRC, HARQ RTT Timer for HARQ process with HARQ feedback enabled is calculated as legacy.

Impact on drx-InactivityTimer for NB-IoT
According to the current MAC spec, for multiple-TB scheduling for NB-IoT, when UE receives PDCCH indicating multiple-TB transmission, UE stops drx-InactivityTimer, and then UE starts drx-InactivityTimer when HARQ RTT Timers expires. One company would like to conform that in Rel-18 IoT NTN, UE should stop drx-InactivityTimer upon receiving a PDCCH indicating the transmission for multiple TBs as legacy. 
Question 6: Do companies agree that in Rel-18 IoT NTN, if a NB-IoT UE receives a PDCCH indicating the transmission for multiple DL TBs, UE stops drx-InactivityTimer as legacy, regardless of the enabling/disabling HARQ feedback configuration for each of the multiple scheduled TB?
	Company
	Yes/No
	Additional comments

	OPPO
	Yes
	Since UE is in the state of HARQ stalling as legacy, there is no need to require the UE to monitor PDCCH until the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB. 

	CATT
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes
	

	Xiaomi
	Yes
	

	InterDigital
	yes
	

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	
	
	

	
	
	

	
	
	



Proposal from offline:
All companies indicate yes.
Proposal 6 (10/10): In Rel-18 IoT NTN, if a NB-IoT UE receives a PDCCH indicating the transmission for multiple DL TBs, UE stops drx-InactivityTimer as legacy, regardless of the enabling/disabling HARQ feedback configuration for each of the multiple scheduled TB.

If Q6 is agreed, since for multiple TB scheduling for NB-IoT, expiry of HARQ RTT Timer is the only triggering to start drx-InactivityTimer, for the HARQ process configured with disabled HARQ feedback, if HARQ RTT Timer is not started, we should consider the start condition for drx-InactivityTimer. Based on the enabling/disabling HARQ feedback configuration, there may be two cases.
· Case 1: both HARQ processes are configured with disabled HARQ feedback
· Case 2: one HARQ process is configured with disabled HARQ feedback and the other HARQ process is configured with enabled HARQ feedback
For case 1, some companies propose to reuse the solution for the case of a single HARQ process, i.e. UE starts drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH.
For case 2, some companies think that UE also needs to start drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH, so that UE can monitor PDCCH scheduling the HARQ process with disabled HARQ feedback.
Question 7: Do companies agree with the following proposals regarding when to start drx-InactivityTimer for DL multiple TB scheduling in Rel-18 NB-IoT NTN?
· Proposal 1: For DL multiple TB scheduling, if all the HARQ processes are configured with disabled HARQ feedback, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH. 
· Proposal 2: For DL multiple TB scheduling, if only one of the HARQ processes is configured with disabled HARQ feedback, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH.
	Company
	Yes/No
	Additional comments

	OPPO
	Yes
	Case 1 is similar to the case of a NB-IoT UE with a single HARQ process configured with disabled HARQ feedback. We should define a new start condition for drx-InactivityTimer.
For case 2, for the HARQ process with disabled HARQ feedback, after PDSCH reception, as neither drx-RetransmissionTimer nor drx-InactivityTimer is running before expiry of HARQ RTT Timer for the HARQ process with enabled HARQ feedback, PDCCH monitoring for retransmission for this HARQ process could only rely on drx-onDurationTimer. If DRX cycle is long, UE may have no way to monitor PDCCH. So we think UE needs to start drx-InactivityTimer after PDSCH reception so that UE can monitor PDCCH scheduling the HARQ process with disabled HARQ feedback.


	CATT
	Yes
	

	Nokia
	Yes for Propposal1
No for Proposal2
	For P2, if only one HARQ process is configured as feedback disable, the other HARQ process (with HARQ feedback enabled) will trigger RTT timer and then drx-inactivityTimer and drx-retransmissionTimer restart if the RTT timer expired. Therefore, there is no need to restart the drx-inactivityTimer in purpose.
For OPPO’s comment, we think the blind scheduling for HARQ process with feedback disabled (to avoid HARQ stalling) should reply on UE being in DRX active time via other means. This is exactly the principle for NR NTN after many many meetings discussion. The solution is a compromise which is not perfect at all. But for IoT NTN, we would follow the NR rule and we don’t want to reopen the discussion to optimize the blind scheduling.
NR agreement:
· For HARQ process(es) configured with HARQ Mode B, blind retransmission relies on UE being in DRX Active Time via other means (i.e. drx-RetransmissionTimerUL is not started).
· For HARQ process(es) configured with disabled HARQ feedback, blind retransmission relies on UE being in DRX Active Time via other means (i.e. drx-RetransmissionTimerDL is not started).

	ZTE
	No
	We see no need to apply the process for single HARQ process.
It can be left to NW implementation to schedule the next NPDCCH after 12 ms+deltaPDCCH from the ending of the last NPDSCH for UE

	Xiaomi
	Yes
	For p2, if we go with what Nokia suggests, the HARQ RTT timer is started after the end of last scheduled TB, and the length is k+N+1+RTToffset + deltaPDCCH when ACK bundling is not configured, 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. K equals to 12ms+ time offset. The time offset is indicated in DCI with value {0,2,4,6}ms or {0, 8}ms. Thus, p2 will start drx-InactivityTimer earlier than legacy, so has less delay

	InterDigital
	Yes
	It’s also simpler to use the same behaviour in both cases

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Proposal from offline:
8 companies indicate yes for P1 and 7 companies indicate yes for P2.
Proposal 7a (8/9): For DL multiple TB scheduling, if all the HARQ processes are configured with disabled HARQ feedback, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH.
Proposal 7b (7/9): For DL multiple TB scheduling, if only one of the HARQ processes is configured with disabled HARQ feedback, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH.

3.1.2.2 UL multiple TB scheduling
The relevant proposals brought by companies are listed as below.
	Contributions 
	Relevant proposals:

	[1] R2-2309527
	Proposal 3: For multiple UL TBs scheduling, it is up to network implementation to configure multiple TBs using HARQ processes in the same or different HARQ modes.
Proposal 6: If a NB-IoT UE receives a PDCCH indicating the transmission for multiple UL TBs, UE stop drx-InactivityTimer as legacy, regardless of the HARQ mode configuration for each of the multiple scheduled TB.
Proposal 7: For a NB-IoT UE configured with two HARQ processes, if PDCCH indicating the transmission is for multiple TBs and if at least one HARQ process is configured with HARQ mode B, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH.


	[4] R2-2309752
	Proposal 3: Same HARQ mode (A or B) should be applied to all the HARQ processes for the UL multiple TB scheduling. If agreed, RAN2 discusses if any clarification in the Spec is needed.


	[5] R2-2309758
	Proposal 7: RAN2 to support mixed configuration of HARQ mode for multiple TB scheduling. 
Proposal 8: For multiple TB scheduling, only for HARQ processes corresponding to the scheduled TBs are not configured with HARQ mode B, the corresponding UL HARQ RTT timers are started in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB.
Proposal 9: For multiple TB scheduling, if all the HARQ processes are configured with HARQ mode B, the NB-IOT UE should start/restart drx-inactivity timer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH. 
Proposal 11: For multiple TB scheduling, if only one of the HARQ processes is configured with HARQ mode B, the NB-IOT UE should start/restart drx-inactivity timer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH. 


	[6] R2-2309781
	Proposal 6: At least for NB-IoT, some HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode A and the others are configured with HARQ mode B is not support.
Proposal 7: For NB-IoT, when the multi-TBs is configured, RRC configuration of UL HARQ mode for HARQ process 0 applies to both HARQ processes.
Proposal 8: For NB-IoT UE when multiple TBs are scheduled, for UL HARQ process in HARQ mode B, start or restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission + 1 subframes + deltaPDCCH.


	[9] R2-2310269
	Proposal 5: For UL multiple TB scheduling in eMTC and NB-IoT, the same HARQ mode is applied to all the HARQ processes scheduled.


	[10] R2-2310651
	Proposal 12: The same HARQ mode should be applied to all the scheduled HARQ processes in UL multiple TB scheduling for eMTC and NB-IoT.

	[12] R2-2310820
	Proposal 7: For UL multiple TB scheduling case, it’s suggested that all HARQ processes corresponding to the scheduled multiple TBs are configured with same HARQ mode, e.g., all HARQ mode A or all HARQ mode B.




For UL multiple TB scheduling, the follow agreement was made during Wednesday’s online discussion.
Agreement:
For multiple UL TBs scheduling, it is up to network implementation to configure multiple TBs using HARQ processes in the same or different HARQ modes. Start time for UL HARQ RTT timer for mode A will not change

Then, RAN2 needs to further discuss DRX impact for UL multiple TB scheduling.
Impact on UL HARQ RTT Timer
According to the current MAC spec, for UL multiple-TB scheduling case, UL HARQ RTT Timers for all HARQ processes corresponding to the scheduled TBs are started simultaneously and have the same timer length, causing drx-ULRetransmissionTimers for all these HARQ processes to be stared simultaneously as well. The UL HARQ RTT Timer value is defined in MAC spec as below.
	Except for NB-IoT and for HARQ processes scheduled using Short Processing Time and for short TTI, UL HARQ RTT Timer length is set to 4 subframes plus RTToffset for FDD and Frame Structure Type 3, and set to kULHARQRTT subframes for TDD, where kULHARQRTT equals to the kPHICH value indicated in Table 9.1.2-1 of TS 36.213 [2] if the UE is not configured with upper layer parameter symPUSCH-UpPts for the serving cell, otherwise the kPHICH value is indicated in Table 9.1.2-3.
For NB-IoT, when single TB is scheduled by PDCCH the UL HARQ RTT timer length is set to 4 subframes plus RTToffset + deltaPDCCH, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 3 subframes plus RTToffset to the first subframe of the next PDCCH occasion.
For NB-IoT, when multiple TBs are scheduled by PDCCH the UL HARQ RTT timer length is set to 1 subframe plus RTToffset + deltaPDCCH, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 1 subframe plus RTToffset to the first subframe of the next PDCCH occasion.




Based on RAN2 agreement, both same and mixed HARQ mode configuration for UL multiple TB scheduling are supported. 
Some companies propose that for multiple TB scheduling, UE only starts the UL HARQ RTT Timers for the HARQ processes with HARQ mode A.
Question 8: Do companies agree that for UL multiple TB scheduling, UE only starts the UL HARQ RTT Timer for the HARQ process(es) with HARQ mode A?
	Company
	Yes/No
	Additional comments

	OPPO
	Yes
	

	CATT
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes
	

	Xiaomi
	Yes
	

	InterDigital
	yes
	

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	
	
	

	
	
	

	
	
	



Proposal from offline:
All companies indicate yes.
Proposal 8 (10/10): For UL multiple TB scheduling, UE only starts the UL HARQ RTT Timer for the HARQ process(es) with HARQ mode A.

Impact on drx-InactivityTimer for NB-IoT
Similar as DL multiple TB scheduling, for UL multiple TB scheduling, one company would like to conform that in Rel-18 IoT NTN, UE should stop drx-InactivityTimer upon receiving a PDCCH indicating the transmission for multiple TBs as legacy. 
Question 9: Do companies agree that in Rel-18 IoT NTN, if a NB-IoT UE receives a PDCCH indicating the transmission for multiple UL TBs, UE stops drx-InactivityTimer as legacy, regardless of the HARQ mode configuration for each of the multiple scheduled TB?
	Company
	Yes/No
	Additional comments

	OPPO
	Yes
	Same comments as Q6 for DL multiple scheduling.

	CATT
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes
	

	Xiaomi
	Yes
	

	InterDigital
	yes
	

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	
	
	

	
	
	

	
	
	



Proposal from offline:
All companies indicate yes.
Proposal 9 (10/10): In Rel-18 IoT NTN, if a NB-IoT UE receives a PDCCH indicating the transmission for multiple UL TBs, UE stops drx-InactivityTimer as legacy, regardless of the HARQ mode configuration for each of the multiple scheduled TB.

If Q9 is agreed, since for multiple TB scheduling for NB-IoT, expiry of UL HARQ RTT Timer is the only triggering to start drx-InactivityTimer, for the HARQ process configured with HARQ mode B, if UL HARQ RTT Timer is not started, we should consider the start condition for drx-InactivityTimer. Based on the HARQ mode configuration, there may be two cases.
· Case 1: both HARQ processes are configured with HARQ mode B
· Case 2: one HARQ process is configured with HARQ mode B and the other HARQ process is configured with HARQ mode A
For case 1, some companies propose to reuse the solution for the case of a single HARQ process, i.e. UE starts drx-InactivityTimer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH.
For case 2, some companies think UE also needs to start drx-InactivityTimer after PUSCH reception so that UE can monitor PDCCH scheduling the HARQ process with HARQ mode B.
Question 10: Do companies agree with the following proposals regarding when to start drx-InactivityTimer for UL multiple TB scheduling in Rel-18 NB-IoT NTN?
· Proposal 1: For UL multiple TB scheduling, if all the HARQ processes are configured with HARQ mode B, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH. 
· Proposal 2: For UL multiple TB scheduling, if only one of the HARQ processes is configured with HARQ mode B, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH. 
	Company
	Yes/No
	Additional comments

	OPPO
	Yes
	Case 1 is similar to the case of a NB-IoT UE with a single HARQ process configured with HARQ mode B. We should define a new start condition for drx-InactivityTimer.
For case 2, for the HARQ process with HARQ mode B, as neither drx-ULRetransmissionTimer nor drx-InactivityTimer is running before expiry of UL HARQ RTT Timer for the HARQ process with HRQ mode A, PDCCH monitoring for retransmission for this HARQ process could only rely on drx-onDurationTimer. If DRX cycle is long, UE may have no way to monitor PDCCH. So we think UE needs to start drx-InactivityTimer after PUSCH transmission so that UE can monitor PDCCH scheduling the HARQ process with HARQ mode B.

	Nokia
	Yes for Propposal1
No for Proposal2
	For P2, if only one HARQ process is configured with ModeB, the other HARQ process (with HARQ modeA) will trigger RTT timer and then drx-inactivityTimer and drx-retransmissionTimer restart if the RTT timer expired. Therefore, there is no need to restart the drx-inactivityTimer in purpose.
For OPPO’s comment, we think the blind scheduling for HARQ process with ModeB (to avoid HARQ stalling) should reply on UE being in DRX active time via other means. This is exactly the principle for NR NTN after many many meetings discussion. The solution is a compromise which is not perfect at all. But for IoT NTN, we would follow the NR rule and we don’t want to reopen the discussion to optimize the blind scheduling.
NR agreement:
· For HARQ process(es) configured with HARQ Mode B, blind retransmission relies on UE being in DRX Active Time via other means (i.e. drx-RetransmissionTimerUL is not started).
· For HARQ process(es) configured with disabled HARQ feedback, blind retransmission relies on UE being in DRX Active Time via other means (i.e. drx-RetransmissionTimerDL is not started).

	ZTE
	No
	

	Xiaomi
	Yes
	

	InterDigital
	yes
	

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Proposal from offline:
7 companies indicate yes for P1 and 6 companies indicate yes for P2.
Proposal 10a (7/8): For UL multiple TB scheduling, if all the HARQ processes are configured with HARQ mode B, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH.
Proposal 10b (6/8): For UL multiple TB scheduling, if only one of the HARQ processes is configured with HARQ mode B, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH.

3.2	SPS
In Rel-17 NR NTN, the following agreements are made regarding the HARQ feedback enabled/disabled and HARQ mode configuration for SPS and CG, respectively.
RAN2 Agreements:
1. It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration (no Stage 3 specification impact).
2. It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a CG configuration (no Stage 3 specification impact).
3. RAN2 understanding is that: in general, all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
4. RAN2 understanding is that: in general, all HARQ processes used by a CG configuration are configured with the same HARQ state (e.g. A or B). No specification impact

Regarding the HARQ feedback enabled/disabled and HARQ mode configuration for SPS in Rel-18 NTN，the relevant proposals brought by companies are listed as below.
	Contributions 
	Relevant proposals:

	[4] R2-2309752
	Proposal 4: It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by a DL SPS configuration (no Stage 3 specification impact).
Proposal 5: It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by an UL SPS configuration (no Stage 3 specification impact).
Proposal 6: RAN2 understanding is that: in general, all HARQ processes used by a DL SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
Proposal 7: RAN2 understanding is that: in general, all HARQ processes used by an UL SPS configuration are configured with the same HARQ state (e.g. A or B). No specification impact.


	[6] R2-2309781
	Proposal 9: For NB-IoT, if HARQ process 0 has been configured with HARQ mode B, and SPS has been configured, it can be considered that the SPS has been configured with HARQ mode B.


	[7] R2-2309956
	Proposal 4: It is up to network implementation to ensure proper (same) configuration of HARQ mode for HARQ processes used by one CG configuration. (same as that in NR-NTN)


	[9] R2-2310269
	Proposal 6: In IoT NTN, follow NR NTN agreements for UL SPS HARQ mode configuration.
· It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a UL SPS configuration (no Stage 3 specification impact).
· RAN2 understanding is that: in general, all HARQ processes used by a UL SPS configuration are configured with the same HARQ state (e.g. A or B). No specification impact.


	[10] R2-2310651
	Proposal 13: In IoT NTN, follow NR NTN agreements for UL SPS HARQ mode configuration.
· It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a UL SPS configuration (no Stage 3 specification impact).
· RAN2 understanding is that: in general, all HARQ processes used by a UL SPS configuration are configured with the same HARQ state (e.g. A or B). No specification impact.
Proposal 14: In IoT NTN, follow NR NTN agreements on HARQ feedback configuration for DL SPS.
· It is up to network implementation to ensure proper configuration of HARQ feedback (e.g., enabled or disabled) for HARQ processes used by an SPS configuration (no Stage 3 specification impact).
· RAN2 understanding is that: in general, all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact.




Almost all the companies above propose to reuse the Rel-17 NR NTN agreements on SPS/CG to Rel-18 IoT NTN for the HARQ feedback enabled/disabled configuration and HARQ mode configuration for DL/UL SPS.
In addition, rapporteur notes that the following has been captured in the Rel-18 36.300 running CR.
	The network may configure the HARQ operation as follows:
-	For downlink, HARQ feedback can be enabled or disabled per HARQ process (by dedicated RRC signalling or DCI based indication). Disabling HARQ feedback allows scheduling a HARQ process before one HARQ RTT has elapsed since last scheduled.
-	For uplink, HARQ mode (i.e. HARQ mode A or HARQ mode B) can be configured per HARQ process (as specified in clause 5.4.3.1 and clause 5.7 of TS 36.321 [13]). HARQ mode B allows scheduling a HARQ process before one HARQ RTT has elapsed since last scheduled. HARQ mode B is not applicable for PUR transmissions.
NOTE: 	For the HARQ processes configured with HARQ feedback enabled/disabled, it is up to network implementation to ensure a proper configuration of HARQ feedback (e.g., either all enabled or all disabled) for HARQ processes used by a downlink SPS configuration. For the HARQ processes configured with HARQ mode, it is up to network implementation to ensure a proper configuration of HARQ mode (e.g., either all HARQ mode A or all HARQ mode B) for HARQ processes used by an uplink SPS configuration.
Editor’s Note: RAN2 to discuss the HARQ operation description, and whether to add a reference to RRC for the RRC signalling and to RAN1 spec for DCI based indication.



However, it would not do harm to check companies’ views on this.
Question 11: Do companies agree with the following regarding the HARQ feedback enabled/disabled and HARQ mode configuration for SPS in Rel-18 NTN, and do companies agree that these are already perfectly captured in stage-2 running CR?
· It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by a DL SPS configuration (no Stage 3 specification impact).
· It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by an UL SPS configuration (no Stage 3 specification impact).
· RAN2 understanding is that: in general, all HARQ processes used by a DL SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
· RAN2 understanding is that: in general, all HARQ processes used by an UL SPS configuration are configured with the same HARQ state (e.g. A or B). No specification impact.
	Company
	Yes/No
	Additional comments

	OPPO
	Yes
	Fine to reuse NR NTN agreement.

	CATT
	Yes
	

	Nokia
	Yes
	

	ZTE
	
	Cannot understand the question. Is there any new issue to be discussed?

	Xiaomi
	Yes
	

	InterDigital
	yes
	

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	
	
	

	
	
	

	
	
	



Proposal from offline:
9 companies indicate yes. 1 company didn’t see any new issue.
Proposal 11 (9/10): HARQ feedback enabled/disabled and HARQ mode configuration related to SPS are already perfectly captured by the NOTE in stage-2 running CR.

3.3	TAR
For IoT NTN, whether to enhance the TAR MAC CE transmission to avoid or mitigate the outdated TA and Koffset impact has been discussed in the last RAN2 meetings but no conclusion was reached.
The relevant proposals brought by companies are listed as below.
	Contributions 
	Relevant proposals:

	[10] R2-2310651
	Proposal 15: The PUSCH transmission failure issue caused by unreliable TAR MAC CE transmission should be addressed for eMTC NTN. Otherwise, the benefit of introducing the TA report MAC CE mechanism cannot be achieved.
Proposal 16: The TAR MAC CE transmission reliability should be enhanced at least, to avoid PUSCH transmission failure caused by outdated TA.




Based on the above proposal, rapporteur would like to collect companies views on the follow question.
Question 12: Do companies agree to address the PUSCH transmission failure issue caused by unreliable TAR MAC CE transmission?
	Company
	Yes/No
	Additional comments

	OPPO
	No
	This has been discussed but not pursued in Rel-17 NR NTN. We don't need to introduce any enhancement in IoT NTN, either.

	CATT
	No
	

	Nokia
	Yes
	The motivation to introduce TA report to NW is to facilitate NW configure proper Koffset hence reduce the latency for UE located in the cell centre. If the feature is to be used by NW, the unreliable TAR MAC CE transmission will cause PUSCH transmission failure due to the outdated TA maintained in NW. Therefore, we propose to enhance the TAR MAC CE transmission reliability.
It is a necessary enhancement to enable the usage of the TA Report feature. Otherwise, the feature cannot work. 
It is not reasonable to say we can disable the feature to avoid the issue.

	ZTE
	No
	

	Xiaomi
	Yes
	Same view as Nokia

	InterDigital
	yes
	

	Ericsson
	No
	Have already been discussed three times in RAN2. We shall not waste time on this.

	MediaTek
	Open
	

	vivo
	No
	

	CMCC
	No
	

	
	
	

	
	
	

	
	
	



[bookmark: _Hlk111505822]Proposal from offline:
6 companies indicate no, while 3 companies want to solve the issue. 1 company is neutral.
Proposal 12 (6 vs 3): RAN2 do not address the PUSCH transmission failure issue caused by unreliable TAR MAC CE transmission in Rel-18 IoT NTN.

4. Summary and Proposals
This section summarizes the main proposals:
drx-InactivityTimer for single TB scheduling
Proposal 1 (10/10): For NB-IoT UE configured with two HARQ processes and at least one of them is configured with HARQ mode B, RAN2 does no change to the operation on drx-InactivityTimer for single TB scheduling case.
Proposal 2 (10/10): For eMTC over NTN with HARQ process configured with HARQ mode B, there is no need to change drx-InactivityTimer operation.

DCI override RRC on HARQ feedback disabling/enabling for NB-IoT
Proposal 3 (10/10): For NB-IoT, for a HARQ process configured as HARQ feedback enabled by RRC and further reversed to HARQ feedback disabled by DCI, UE behaviour on DRX follows the case when HARQ feedback is disabled (e.g., not start the corresponding DL HARQ RTT Timer for this HARQ process, and for NB-IoT NTN with single HARQ processes, start drx-InactivityTimer in the subframe containing the last repetition of the PDSCH plus 12 subframes plus deltaPDCCH).

DL multiple TB scheduling
Proposal 4 (10/10): For multiple TB scheduling with the same HARQ feedback enabled configuration at least by RRC, HARQ RTT Timer for HARQ process with HARQ feedback enabled is calculated as legacy.
Proposal 5 (8/8): For multiple TB scheduling with the same HARQ feedback enabled configuration at least by RRC, HARQ RTT Timer for HARQ process with HARQ feedback enabled is calculated as legacy.
Proposal 6 (10/10): In Rel-18 IoT NTN, if a NB-IoT UE receives a PDCCH indicating the transmission for multiple DL TBs, UE stops drx-InactivityTimer as legacy, regardless of the enabling/disabling HARQ feedback configuration for each of the multiple scheduled TB.
Proposal 7a (8/9): For DL multiple TB scheduling, if all the HARQ processes are configured with disabled HARQ feedback, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH.
Proposal 7b (7/9): For DL multiple TB scheduling, if only one of the HARQ processes is configured with disabled HARQ feedback, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB plus 12 subframes plus deltaPDCCH.

UL multiple TB scheduling
Proposal 8 (10/10): For UL multiple TB scheduling, UE only starts the UL HARQ RTT Timer for the HARQ process(es) with HARQ mode A.
Proposal 9 (10/10): In Rel-18 IoT NTN, if a NB-IoT UE receives a PDCCH indicating the transmission for UL multiple TBs, UE stops drx-InactivityTimer as legacy, regardless of the HARQ mode configuration for each of the multiple scheduled TB.
Proposal 10a (7/8): For UL multiple TB scheduling, if all the HARQ processes are configured with HARQ mode B, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH.
Proposal 10b (6/8): For UL multiple TB scheduling, if only one of the HARQ processes is configured with HARQ mode B, UE starts drx-InactivityTimer in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB plus 1 subframe plus deltaPDCCH.

SPS
Proposal 11 (9/10): HARQ feedback enabled/disabled and HARQ mode configuration related to SPS are already perfectly captured by the NOTE in stage-2 running CR.

TAR
Proposal 12 (6 vs 3): RAN2 do not address the PUSCH transmission failure issue caused by unreliable TAR MAC CE transmission in Rel-18 IoT NTN.
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