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1	Introduction
This document aims at discussing the proposals in the submitted contributions in AI 7.6.2.1 related to HARQ enhancement in IoT NTN, to achieve possible agreements for progress. 
[AT123][101][IoT NTN] HARQ Enhancements (Nokia)
Initial scope: Discuss the proposals in the submitted contributions in AI 7.6.2.1 
Initial intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
· List of proposals that should not be pursued (if any)
Deadline for companies' feedback: Wednesday 2023-08-23 08:00
Deadline for rapporteur’s summary (in R2-2308981): Wednesday 2023-08-23 14:00
2	Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

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

	OPPO
	Haitao Li
	lihaitao@oppo.com

	MediaTek
	Abhishek Roy
	Abhishek.Roy@mediatek.com

	Lenovo
	Min Xu
	xumin13@lenovo.com

	InterDigital
	Brian Martin
	Brian.martin@interdigital.com

	Huawei, HiSilicon
	Xubin
	xubin10@huawei.com

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

	CATT
	Xiangdong Zhang
	zhangxiangdong@catt.cn

	Nordic Semiconductor
	Jouni Korhonen
	Jouni.korhonen@nordicsemi.no

	Samsung
	Jonas Sedin
	j.sedin@samsung.com

	Xiaomi
	Xiaowei jiang
	jiangxiaowei@xiaomi.com

	vivo
	Yitao Mo (Stephen)
	yitao.mo@vivo.com

	CMCC
	Jiayao Tan
	tanjiayao@chinamobile.com

	Ericsson
	Robert
	robert.s.karlsson AT Ericsson.com



3	Discussion
3.1	HARQ mode for PUR
In RAN2 #121bis meeting, the issue of whether to support HARQ mode B for PUR was discussed. No conclusion was made:
	2.RAN2 further discuss whether UL transmission using PUR can be configured with HARQ mode B. 



The relevant proposals from contributions are listed as below:
	Contributions 
	Relevant proposals:

	[1] R2-2307105
	Observation 1: There is not much relationship between HARQ mode A/B and PUR, considering that the HARQ mode A/B mechanism are connected feature while the PUR mechanism is the idle feature.
Observation 2: About the issue of whether UL transmission using PUR can be configured with HARQ mode B, it is equivalent to discuss if the blind retransmission is supported for transmission using PUR, i.e., whether NW can schedule retransmission without decode result.
Observation 3: Blind retransmission for the retransmission using PUR has been supported in the current spec.
Proposal 1: HARQ mode A and mode B are not applicable for PUR transmission.
Proposal 2: Blind retransmission for the first transmission using PUR is not supported.

	[3] R2-2307250
	Observation 2	   It would be difficult for network to blindly schedule the first retransmission for transmission using PUR since network may not know exactly which PUR occasion the UE is using before receiving the transmission.
Proposal 10	For IoT NTN, it is up to eNB’s implementation to ensure that HARQ mode A is configured for UL transmission using PUR.

	[5] R2-2307413
	Observation1: The typical case of UL transmission using PUR is low data rate and small amounts of data transmission, it is not necessary to introduce HARQ mode B.
Observation2: Introducing the HARQ mode B to UL transmission using PUR will result in many specification impacts.
Proposal 1: For UL transmission using PUR in IoT NTN, HARQ mode B is not applicable.

	[6] R2-2307488
	Observation 1: The issue of blind retransmission of PUR’s first transmission is similar as the issue for MSG3 in NR NTN, which has been excluded. 
Observation 2: Supporting blind retransmission of PUR’s first transmission will result in a waste of resource if the UE will not initiate the PUR transmission at all.
Proposal 1: Blind retransmission of PUR’s first transmission is not supported.
Proposal 2: HARQ mode for PUR is not pursued.

	[7] R2-2307506
	Proposal 1	 RAN2 to discuss whether to support blind retransmission for initial PUR transmission together with the support of blind retransmission for initial msg3 transmission.

	[8] R2-2307587
	Proposal 10a: For the initial transmission using PUR in IoT NTN, HARQ mode B isn’t applicable. The pur-ResponseWindowTimer is started as legacy R17 IoT NTN.
Proposal 10b: For the retransmission for PUR in IoT NTN, HARQ mode B could be applicable. If HARQ mode B is configured, the pur-ResponseWindowTimer is started at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant plus 4 subframes. e.g., without adding RTToffset.

	[10] R2-2308228
	Observation 2: The network has no knowledge whether there is data transmission using the configured PUR. It will cause resource waste if the network schedules the blind retransmissions when there is no UL data transmission using PUR.
Observation 3: For PUR, HARQ stalling is not a critical issue and blind retransmission support is not necessary since reasonable repetition number can be used for reliability.
Proposal 5:  No need to support UL HARQ Mode B for PUR transmission.

	[11] R2-2308288
	Proposal 8: RAN2 confirm not to configure HARQ mode for UL transmission using PUR.

	[12] R2-2308541
	Observation 1	PUR are rare transmissions of small amounts of data without connection setup. 
Proposal 4 	PUR transmissions are not configured with an HARQ mode A nor HARQ mode B.

	[14] R2-2308890
	Observation 3: Blind re-transmissions are unlikely to provide a lot of benefits to PUR given the NTN use case and already introduced repetitions. 
Proposal 9: RAN2 to de-prioritize blind re-transmissions for PUR.



In RAN2-121bis online discussion, it was mentioned that the use of HARQ mode B for PUR is to enable blind HARQ re-transmissions. 
Contributions [1][2][6][7][8][10] point out the blind retransmission for the first transmission using PUR should not be supported, because blind retransmission of PUR’s first transmission will result in a waste of resource if the UE does not initiate the PUR transmission at all. 
In [8], it proposes that, for the retransmission for PUR, HARQ mode B could be applicable to enable blind retransmission for PUR’s retransmission. If HARQ mode B is configured, the pur-ResponseWindowTimer should be started at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant plus 4 subframes. e.g., without adding RTToffset. However, [1] indicates that blind retransmission for the retransmission using PUR has been supported in the current spec. Furthermore, contribution [14] thinks RAN2 should de-prioritize the support of blind re-transmissions for PUR since it is unlikely to provide a lot of benefits given the NTN use case and the repetitions has been introduced in IoT NTN to allow for higher reliability of PUR. 
Additionally, in [1][6][11][12], companies think HARQ mode A and mode B are not applicable for PUR transmission. The main reason is that the HARQ mode A/B mechanism are connected feature while the PUR mechanism is an idle feature. [5][10][12] also mention the typical case of UL transmission using PUR is low data rate and small amounts of data transmission, therefore it is not necessary to introduce HARQ mode B for PUR. 
Question 1:Which option do companies agree to for PUR in IoT NTN?
· Option1: HARQ mode for PUR is not pursued
· Option2: HARQ mode B is not applicable for UL transmission using PUR
· Option3: HARQ mode B could be applicable for the retransmission for PUR
	Answers to Question 1

	Company
	Preferred
Option(s)
	Comments

	Qualcomm
	Option 2
	We agree there is nothing to do for PUR. However, in case of resumption when using PUR, the suspend configuration may include the HARQ mode configuration, this probably can be clarified.

	OPPO
	Option 1
	HARQ mode is applicable for RRC connected mode. There is no need to support these feature for PUR. pur-ResponseWindowTimer should work in the same manner as mac-ContentionResolutionTimer.
With option 1, MAC spec does not need any change.

	 MediaTek
	Option 2
	

	Lenovo
	Option 2
	

	InterDigital
	Option 2
	We don’t see much benefit

	Huawei, HiSilicon
	Option 1
	PUR and HARQ modes are two independent features. HARQ modes are configured in RRC_CONNECTED to affect the C-DRX timers handling while PUR is not for RRC_CONNECTED. No need to couple them.

	ZTE
	Option 3 with comments
	For UL, HARQ mode B may be more related to whether blind re-transmission is allowed. So we are open to discuss the applicability of HARQ mode B to PUR.
As mentioned in our contribution, as UE may skip the PUR occasion, eNB cannot know whether a PUR occasion would be used and therefore, eNB couldn’t perform the blind scheduling for the initial transmission using PUR. So we think it’s technically infeasible to apply HARQ mode B to the initial transmission using PUR.
However, for re-transmission using PUR, as eNB has already known the retransmission, it’s feasible for eNB to perform the blind scheduling no matter whether eNB has received UL signal on the certain PUR occasions, that is beneficial to accelerating the retransmission. Hence, we think HARQ mode B could be applicable to re-transmission of PUR. And the possible spec impact would be that pur-ResponseWindowTimer can be started at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant plus 4 subframes, e.g., without adding RTToffset.

	CATT
	Option 1
	

	Nokia
	Option 2
	We are open to discuss whether PUR configuration can be configured as Mode A.

	Nordic
	Option 2
	

	Samsung
	Option 1
	We do not see how PUR can have a HARQ mode. Besides, we seriously doubt the usefulness of PUR in NTN and in Rel-18 we are discussing longer connection times, which does not have anything to do with PUR. Is there really any use of this?

	Xiaomi
	Option 3
	The current spec already allows blind scheduling of  PUR retransmission. This is because after UE performs retransmission,  the pur-ResponseWindowTimer doesn’t stop. It is restarted at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant plus 4 subframes plus UE-eNB RTT. So eNB can still blindly schedule retransmission while pur-ResponseWindowTimer is running. There is no spec impact to PUR procedure.
The issue is whether we clearly configure HARQ mode B or just left to network implementation whether blind re-transmission applied.


	vivo
	Option 1
	We share the same view with OPPO and Huawei.

	CMCC
	Option 1
	We share similar view to OPPO.

	Ericsson
	Option 2
	eNB do not know whether the UE will use a PUR opportunity or not and if HARQ mode B is used, there would be no reason for eNB to waste resources on a UE that it does not know if it has data to transmit, and with legacy PUR we know the UE wakes . 



Rapporteur summary:
Option 1: 6
Option 2: 7
Option 3: 2
6 companies think HARQ mode A and mode B are not applicable for PUR transmission. 7 companies think HARQ mode B is not appliable for PUR transmission. Two companies (ZTE, Xiaomi) think HARQ mode B could be applicable for the retransmission for PUR.
Proposal 1: (6:7:2) HARQ mode B is not applicable for UL transmission using PUR. FFS whether HARQ mode can be configured for PUR.

3.2	HARQ mode for PUSCH repetition early termination
In RAN2-121bis meeting, RAN2 discussed HARQ mode configuration for eMTC NTN if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured. But no conclusion was reached. 
	· Come back next time to check if we can conclude that for eMTC NTN, it can be left to eNB’s implementation to configure either HARQ mode A or HARQ mode B for all HARQ process (or no HARQ mode) if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured



The relevant proposals from contributions are listed as below:
	Contributions 
	Relevant proposals:

	[3] R2-2307250
	Observation 3:	To support early termination of PUSCH transmission, the start of DRX Active Time should be delayed by UE-eNB RTT, regardless of HARQ mode configuration.
Observation 4	:     For a HARQ process configure with HARQ mode B, if the corresponding drx-ULRetransmissionTimer is not started after PUSCH transmission, PDCCH monitoring can rely on other DRX timers, e.g. if drx-ULRetransmissionTimer for other UL HARQ processes is running. Otherwise, if UE is not in DRX Active Time, there is no need for early termination of MPDCCH monitoring.
Proposal 11:   For eMTC NTN, it can be left to eNB’s implementation to configure either HARQ mode A or HARQ mode B for all HARQ process (or no HARQ mode) if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.
Proposal 12:  In the case mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started after PUSCH transmission if an UL HARQ-ACK feedback has not been received on MPDCCH until the last repetition of the corresponding PUSCH transmission.

	[8] R2-2307587
	Proposal 11: For eMTC NTN, HARQ mode A is configured for all HARQ processes if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.

	[10] R2-2308228
	Proposal 6: It can be left to eNB’s implementation to early terminate the PUSCH repetitions when mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, regardless of the HARQ mode configured for the PUSCH repetitions.

	[11] R2-2308288
	Proposal 7: It can be left to eNB’s implementation to configure HARQ mode for all HARQ process if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.



Contribution [3][10][11] propose that, for eMTC NTN, it can be left to eNB’s implementation to configure either HARQ mode A or HARQ mode B for all HARQ process (or no HARQ mode) if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.  
Contribution [8] proposes that HARQ mode A is configured for all HARQ processes if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured because there is some collision if mpdcch-UL-HARQ-ACK-FeedbackConfig and HARQ mode B are configured simultaneously. [11] mentions that even if the network configures a HARQ process with HARQ mode B, it does not prevent the network to send HARQ ACK to early terminate the PUSCH repetitions. 
Question 2: Do companies agree to the following proposal ?
· For eMTC NTN, it can be left to eNB’s implementation to configure either HARQ mode A or HARQ mode B for all HARQ process (or no HARQ mode) if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured?
	Answers to Question 2

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	However, it should be clear that DRX behavior is not changed regardless of HARQ mode configuration.

	OPPO
	Yes
	

	MediaTek
	Yes
	

	Lenovo
	Yes
	

	InterDigital
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	For simplifying the discussion, we are fine with the proposal.

	CATT
	Yes
	

	Nokia
	Yes
	

	Nordic
	Yes
	

	Samsung
	Yes
	

	Xiaomi
	Yes
	Perhaps some clarification is needed in a note, e.g. if mpdcch-UL-HARQ-ACK-FeedbackConfig and HARQ mode B is configured simultaneously, eNB may still send HARQ ack to early terminate the PUSCH repetition.

	vivo
	Yes
	

	CMCC
	Yes
	

	Ericsson
	Yes
	



Rapporteur summary:
All companies agree the proposal. Xiaomi think a Note perhaps needed for clarification.
Proposal 2: (15/15) For eMTC NTN, it can be left to eNB’s implementation to configure either HARQ mode A or HARQ mode B for all HARQ process (or no HARQ mode) if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.

36.321 defines the DRX operation when mpdcch-UL-HARQ-ACK-FeedbackConfig is configured as below:
	When a DRX cycle is configured, the Active Time includes the time while:
-	……
-	mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and repetitions within a bundle are being transmitted according to UL_REPETITION_NUMBER. If this Serving Cell is part of a non-terrestrial network, the Active Time starts after the first repetition within the bundle plus the UE-eNB RTT when repetitions within the bundle are being transmitted
When DRX is configured, the MAC entity shall for each subframe:
……
if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and an UL HARQ-ACK feedback has not been received on PDCCH until the last repetition of the corresponding PUSCH transmission:
-	start or restart the drx-ULRetransmissionTimer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;
if the PDCCH indicates an UL HARQ-ACK feedback for an asynchronous UL HARQ process for a UE configured with mpdcch-UL-HARQ-ACK-FeedbackConfig:
-	if the lower layer had indicated scheduling of transmission of multiple TBs:
-	stop drx-ULRetransmissionTimer for the corresponding UL HARQ process(es).
-	else if the PUSCH transmission is completed:
-	stop drx-ULRetransmissionTimer for all UL HARQ processes



According to current spec, if an UL HARQ-ACK feedback has not been received on PDCCH until the last repetition of the corresponding PUSCH transmission (which means the retransmisison of the PUSCH may be scheduled by eNB), the UE should start or restart the drx-ULRetransmissionTimer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission; 
In [3], the company proposes that, for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started after PUSCH transmission.
Question 3: If “Yes” for Question 2, do companies agree to the following proposal ?
· In the case mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started after PUSCH transmission if an UL HARQ-ACK feedback has not been received on MPDCCH until the last repetition of the corresponding PUSCH transmission
	Answers to Question 3

	Company
	Yes/No
	Comments

	Qualcomm
	No
	There is no need to change this behavior as MPDCCH-based HARQ feedback may arrive after RTT, which means it can come after the last PUSCH repetition.

	OPPO
	Yes
	It has been agreed that for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started. In the case mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, we should follow this principle. With this, PDCCH monitoring can rely on other DRX timers, e.g. if drx-ULRetransmissionTimer for other UL HARQ processes is running. Otherwise, if UE is not in DRX Active Time, there is no need for early termination of MPDCCH monitoring. 


	MediaTek
	Yes
	

	Lenovo
	Yes
	

	InterDigital
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	We are fine to follow the agreement that if a HARQ process is configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started, no matter whether the mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.

	CATT
	Yes with comments
	We think the following update is needed for the initial proposal, like:
· In the case mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started after the last repetition of the corresponding PUSCH transmission if an UL HARQ-ACK feedback has not been received on MPDCCH until the last repetition of the corresponding PUSCH transmission


	Nokia
	
	For the early termination, if network decoded the PUSCH successfully, we can no reason why network cannot early terminate the PUSCH transmissions. As mentioned by QC, the MPDCCH-based HARQ feedback may arrive after the RTT. Therefore, it will be good to start the corresponding drx-ULRetransmissionTimer. 
But we can accept not to start the timer if majority want to go as legacy HARQ mode B behaviour. 

	Nordic
	No
	

	Xiaomi
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	Ericsson
	Yes
	Proposed spec text (two alternative implementations addition in red):
-	if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and an UL HARQ-ACK feedback has not been received on PDCCH until the last repetition of the corresponding PUSCH transmission:
-	if uplinqHARQ-Mode is not configured, or if the corresponding HARQ process is configured with HARQmodeA:
-	if the corresponding HARQ process is configured with HARQmodeB:
-	start or restart the drx-ULRetransmissionTimer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;




Rapporteur summary:
Yes: 11
No: 2
Neutral:  1
CATT proposed to update the proposal. Rapporteur thinks it is reasonable.  Ericsson provided the TP which can be considered to be included in the running CR.
Proposal 3: (11/14) In the case mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started after the last repetition of the corresponding PUSCH transmission if an UL HARQ-ACK feedback has not been received on MPDCCH until the last repetition of the corresponding PUSCH transmission

3.3	Signalling for DL HARQ feedback disabling/enabling and UL HARQ mode A/B
For DL HARQ feedback disabling/enabling for NB-IoT NTN and eMTC NTN CE Mode B, RAN1 agreed to support Option1 (RRC-based solution), Option3 (DCI direct indication solution) and DCI indication to override RRC configuration (Option3 override Option1).
	Agreement in RAN1#112 meeting:
Confirm the following working assumption with the following update:
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
RAN1#113 Agreement
For the RRC configuration of DCI solution enabling/disabling of HARQ feedback for NB-IoT and LTE-MTC in CE Mode B, the RRC configuration is UE-specific.



On the signalling details, the relevant proposals from contributions are listed as below:
	Contributions 
	Relevant proposals:

	[10] R2-2308228
	Proposal 3: The UE specific RRC signalling on enabling/disabling HARQ feedback in NR NTN can be reused in IoT NTN, i.e., enabling/disabling HARQ feedback can be configured per DL HARQ process via bitmap in RRC messages.
Proposal 4: Introduce one new IE in RRC messages to indicate whether DCI based HARQ feedback enabling/disabling is supported by network.

	[11] R2-2308288
	Proposal 4: RRC signaling of enabling DCI-based solution to indicate HARQ feedback enabled/disabled is per UE.
Proposal 5: Introduce a new IE in RRC signaling to indicate whether DCI-based solution is supported or not.

	[13] R2-2308576
	Proposal 2a: A single flag is introduced for configuring DCI based HARQ feedback enable/disable.
Proposal 2b: Introduce an optional RRC bitmap with a value per HARQ process to indicate the initial setting (enabled/disabled) for each HARQ process. (Similar to NR)



To support RRC based solution (Option1), [10][13] propose that enabling/disabling HARQ feedback can be configured per DL HARQ process via bitmap in RRC messages. For DCI based solution (Option3), [10][11][13] propose to introduce a new IE in RRC signalling to indicate whether DCI-based solution is supported or not. 
Question 4: For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, do companies agree to below proposal?
· Introduce an RRC bitmap with a value per HARQ process to indicate the HARQ feedback enabling/disabling for each HARQ process. (Similar to NR)
· Introduce a single flag in RRC signaling to indicate whether DCI-based solution is supported or not
	Answers to Question 4

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	MediaTek
	Yes
	For the later proposal, it is better to use enable instead of support, as the network can support this function but not enable it.

	Lenovo
	Yes
	

	InterDigital
	Yes
	RRC bitmap needs to be optional to support the RAN1 agreed combination of DCI only with no RRC configuration.

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	And agree with InterDigital’s comment

	CATT
	Yes
	We support the first bullet.
But for the second bullet, we have the same view with MediaTek, enabled or used can be used instead of support.

	Nokia
	Yes
	

	Nordic
	Yes
	

	Samsung
	Yes, with comment
	Confused about “Introduce a single flag in RRC signaling to indicate whether DCI-based solution is supported or not”. Is this a capability or is it that the network configures a UE to potentially receive DCI to configure HARQ feedback? If it is the latter then the Proposal 2a of R2-2308576 is the correct proposal. 

	Xiaomi
	Yes
	Agree with MediaTek to use enable

	vivo
	Yes
	

	CMCC
	Yes
	

	Ericsson
	Partly Yes
	RRC map per HP ID is fine. 
Need to be clear what RRC signalling is added. We assume one UE capability may be indicated in one bit (support of DCI based indications or not), and we assume the eNB must have one flag in dedicated RRC configuration to enable DCI based indication (enable/disable DCI based indications). Maybe second part of question can be modified to make it clearer 
· Introduce a single flag in RRC signaling to indicate whether DCI-based solution is enabled or not




Rapporteur summary:
All companies agree (or partly agree) the proposal. MediaTek, CATT,Samsung  and Ericsson suggest the “supported” should be corrected. Rapporteur think the suggest is reasonable. InterDigital and ZTE think the RRC bitmap needs to be optional. Rapporteur thinks it is reasonable while it is stage-3 details which can be decided in RRC running CR review. 
Proposal 4: (15/15) For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Introduce an RRC bitmap with a value per HARQ process to indicate the HARQ feedback enabling/disabling for each HARQ process. (Similar to NR)
· Introduce a single flag in RRC signaling to indicate whether DCI-based solution is enabled or not
The signalling to support HARQ mode A and HARQ mode B in UL has not been decided yet in both RAN1 and RAN2. The relevant proposals from contributions are listed as below:
	Contributions 
	Relevant proposals:

	[2] R2-2307189
	Proposal 8: RAN2 confirms the previous agreement, i.e., UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).

	[9] R2-2307626
	Proposal 1	The configuration for UL HARQ mode is kept simple with only option 1, i.e., per HARQ process via UE specific RRC signaling.

	[10] R2-2308228
	Proposal 1: For NB-IoT NTN, support RRC-based UL HARQ mode A/B indication is sufficient.
Observation 1: For eMTC CE Mode B, fast UL HARQ mode indication/switch via DCI can provide more scheduling flexibility.
Proposal 2: RAN2 to further discuss whether DCI-based UL HARQ mode indication is supported for eMTC NTN CE mode B.

	[11] R2-2308288
	Proposal 6: The same mechanism can be applied to configure/indicate enabling/disabling of HARQ feedback for both DL and UL transmission, i.e. support of the configuration via RRC signaling or DCI indication per HARQ process, and support of the DCI indication to override RRC configuration.

	[13] R2-2308576
	Proposal 5a: RAN2 to consider whether uplink HARQ mode based on DCI should be supported.
If so, then:
Proposal 5b: Send an LS to RAN1 indicating RAN2 conclusion.
Proposal 5c: Specify in MAC that a HARQ process use Uplink HARQ mode A or B, based on RRC configuration or DCI indication. 
Proposal 5d: Study whether any further changes are needed to support DCI based HARQ mode setting (E.g. timer handling, LCP restriction handling).

	[14] R2-2308890
	Proposal 10: RAN2 only introduces Rel-17 NR NTN solution for configuring HARQ mode A/B, i.e no DCI-overriding or configuration of HARQ mode A/B.



In [2][9][14], companies propose UL HARQ mode configuration is based on RRC signalling only. The proponents indicate there is almost no TU left for RAN1 to discuss DCI based UL HARQ mode solution and it is simple to support RRC-based solution only. 
In [11], the company prefers to have the same mechanism which can be applied to configure/indicate enabling/disabling of HARQ feedback for both DL and UL transmission. Therefore, it is proposed support of the configuration via RRC signaling or DCI indication per HARQ process, and support of the DCI indication to override RRC configuration.
In [10], the company indicates that, for NB-IoT NTN, support RRC-based UL HARQ mode A/B indication is sufficient considering no LCP supported in NB-IoT. But DCI-based mode indication may benefit for eMTC CE ModeB since LCP can be supported and fast UL HARQ mode indication/switch via DCI can provide good scheduling flexibility especially in CE modeB which only has limited number of HARQ processes.
Question 5: For  UL HARQ mode A/B configuration in IoT NTN, what is your preferred option on the signalling?
· Option1: via RRC signalling only (similar like NR NTN)
· Option2: via RRC signalling or DCI indication, and support the DCI indication override RRC configuration (similar like signalling on DL HARQ feedback disabling/enabling in IoT NTN)
· Option3: For NB-IoT, via RRC signalling only. For eMTC CE mode B, FFS whether DCI-based UL HARQ mode indication should be supported.
	Answers to Question 5

	Company
	Preferred
Option
	Comments

	Qualcomm
	Option 1
	For UL it can be kept simple. Depending on UE’s active time, new transmission or retransmission for UL can be decided by network as there is no such HARQ feedback signaling for UL HARQ.

	OPPO
	Option 1
	The main reason of introducing DCI based HARQ enabling/disabling configuration for DL is that the action timing of DL MAC CE is specified only based on the case when it is transmitted using a HARQ process configured with enabled HARQ feedback, so for a NB-IoT UE configured with a single HARQ process, NW has to enable the HARQ feedback before transmitting DL MAC CE, in which case, dynamic change of HARQ feedback status would be required for CP solution. However, for UL, we see no strong motivation to support DCI based HARQ configuration. We think RRC based solution is sufficient.


	MediaTek
	Option 1 or Option 3
	At least for NB-IoT, a simple solution is enough.

	Lenovo
	Option 1
	For now we see no essention reason to have DCI option for UL.

	InterDigital
	Option 1
	Fine with option 1, we have enough complexity added in RAN1 for the DL case and motivation for UL is less strong.

	Huawei, HiSilicon
	See comments
	We can support DCI based solution for eMTC regardless of the CE mode. No need for further differentiation.

	ZTE
	Option 1
	

	CATT
	Option 1
	

	Nokia
	Option 1 or Option3
	For NB-IoT, option1 is enough. For eMTC, we are open to further discuss it.

	Nordic
	Option 1
	Agree with InterDigital

	Samsung
	Option 1
	At least we can try to keep the uplink from not being too complex. 

	Xiaomi
	Option 1
	We are ok to only use RRC signalling for simplicity.

	vivo
	Option 1
	RRC method is sufficient. 

	CMCC
	Prefer Option2, ok with option 1
	We are also OK with option 1 considering there is no enough time for RAN1 to complete this feature.

	Ericsson
	Option 1
	We supported DCI based solution as same arguments for it can be made as for HARQ feedback enable/disable in RAN2. However, there is no time left to send LS to RAN1 as they are having their last meeting this week – therefore we may leave it to later releases. 



Rapporteur summary:
Prefer Option1 or OK for option1: 14
Option2: 1
Option3: 2
For NB-IoT, 14 companies agree UL HARQ mode configuration is based on RRC signalling (similar like NR NTN). For eMTC, two companies (MediaTek, Nokia) are open for discussion whether DCI-based UL HARQ mode indication should be supported. Huawei think DCI-based solution should be supported for eMTC regardless of the CE mode.
Proposal 5a: (14/15) For NB-IoT, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).
Proposal 5b: (12/15) For eMTC, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).

3.4	DCI override RRC on HARQ feedback disabling/enabling
In RAN1#113 meeting, for DCI indication to override RRC configuration (Option3 override Option1), RAN1 agreed WA2 and sent one LS to ask RAN2 for the feasibility of this WA [R1-2306245].
	· 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).



The agreed work assumption 2 means for the case that a HARQ process is configured as HARQ feedback disabled by per-HARQ process bitmap signalling (e.g., via RRC) and further reversed to HARQ feedback enabled by DCI, for the one shot of scheduling by the DCI, the ACK/NACK information will be reported to the network but the NB-IoT UE does not wait for an RTT+3ms before monitoring NPDCCH for the same HARQ process.
The relevant proposals from contributions are listed as below:
	Contributions 
	Relevant proposals:

	[2] R2-2307189
	Proposal 6: 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.

	[3] R2-2307250
	Observation 1: For a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI, it makes no sense for the UE to monitor PDCCH before RTT+3ms has passed since HARQ feedback transmission.
Proposal 8: From RAN2’s perspective, for a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI, the NB-IoT UE shall 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).

	[8] R2-2307587
	Proposal 2: If DCI carries HARQ feedback enable/disable indication, UE can follow this indication to decide whether to transmit HARQ feedback or not.
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, even later a DCI for enabling the HARQ feedback is received, UE will start/restart the drx-inactivity timer. 

	[9] R2-2307626
	Proposal 2:  Reply to RAN1 that the working assumption 2 is feasible and RAN2 will update their specification based on assumption 2.

	[10] R2-2308228
	Proposal 9: RAN2 to discuss the motivation for the case when a HARQ process is configured as HARQ feedback disabled via RRC bitmap while further reversed to HARQ feedback enabled by DCI. i.e., the feedback ACK/NACK information for the DCI grant is to achieve the transmission reliability or for link adaption or both.
 
Proposal 10: Whether the WA2 in R1-2306245 can be confirmed should base on the motivation decided in Proposal 9 (i.e., the motivation for the case when a HARQ process is configured as HARQ feedback disabled via RRC bitmap while further reversed to HARQ feedback enabled by DCI.)
 
Proposal 11: RAN2 to discuss the DRX impact based on the determination whether WA2 can be supported. 

	[13] R2-2308576
	Proposal 4b: For Option 1 + Option 3 DCI based overridden mechanism (DCI based signalling is enabled and the RRC bitmap is present):
· It is feasible to support the RAN1 working assumption (NBIoT UE does not wait for an RTT+3ms before monitoring NPDCCH), if the NB-IoT UE timer handling is always according to RRC configured HARQ feedback state (i.e. timer handling is as per HARQ feedback disabled, even when lower layer indicates HARQ feedback is enabled for a transmission) when DCI based signalling is enabled and the RRC bitmap is present.
· However, from RAN2 perspective the benefit of this optimisation does not justify the additional complexity for NB-IoT and should therefore follow the same behaviour as other cases (as per proposal 4a)



In [3], it is proposed not to confirm the WA2. The reason is that, if the UE would transmit HARQ feedback, it would be helpful for network to decide whether to schedule the retransmission or a new transmission for the given HARQ process. It makes no sense for the UE to monitor PDCCH before RTT+3ms has passed since HARQ feedback transmission. 
Similarly, in [13], the company mentions it is feasible to support the WA2 but the optimization does not justify the additional complexity for NB-IoT. 
In [9], the company proposes to confirm the WA and RAN2 will update their specification based on assumption 2.
In [10], it proposes whether the WA2 in R1-2306245 can be confirmed should base on the motivation of WA2. 
On one hand, reporting HARQ ACK/NACK information can provide a high reliability transmission (e.g., for DL MAC CE) since network can decide the retransmissions for the initial TB or new transmission based on the ACK/NACK feedback (as mentioned by [3]). On the other hand, reporting HARQ ACK/NACK information is also beneficial for link adaptation (also mentioned by [8]).
If the reported HARQ feedback information is for reliability transmission, it is very possible for the NW to schedule a retransmission or new transmission after UE-eNB RTT based on the decoding result of the previous transmission via HARQ ACK/NACK reporting. In this case, WA2 should not be confirmed. Otherwise, the early monitoring PDCCH without waiting UE-eNB RTT will cause the waste of power consumption as the grant may come only after the RTT. 
If the reported HARQ feedback information is for link adaptation only (e.g., to obtain the channel quality based on HARQ ACK/NACK feedback) and network is expected to continue scheduling UE without waiting UE-eNB RTT to avoid HARQ stalling, the UE behaviour can be the same as WA2 to monitor the PDDCH without waiting for RTT+3ms. In this case, WA2 can be confirmed.
Question 6a: For a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI, what is the motivation(s) for the HARQ ACK/NACK reporting for the DCI scheduling with feedback enabled ?
· Option1: for reliability transmission for the transmission scheduled by the DCI
· Option2: for link adaptation purpose
· Option3: both option1 and option2
	Answers to Question 6a

	Company
	Preferred
Option
	Comments

	Qualcomm
	
	Network will make decision on reliability vs link adaptation.
We are not sure why do RAN2 discuss this. We should simply confirm RAN1’s assumption 2 is feasible.

	OPPO
	Option 1 or option 2
	 In our understanding, HARQ feedback is mainly used by network to decide whether to schedule a HARQ retransmission or a new transmission for the given HARQ process. That’s why we think RAN1’s working assumption seems not reasonable. However, if it is the common understanding among network vendors that HARQ feedback in this case is for the purpose of link adaption, we can also accept option 2 

	MediaTek
	Option 3 
	These two options are both possible for the network.

	Lenovo
	Option 2
	In our understanding the enabling via DCI is only used for link adaptation purpose and therefore no retransmission is expected in such case. RAN2 can simply confirm RAN1’s WA.

	InterDigital
	Option 1
	It’s up to the NW how to utilise but the motivation of DCI override is to acknowledge whether the MAC CE in the DL was successfully received. Even if NW uses this also to e.g. adapt number of repetitions, this still doesn’t motivate the RAN1 WA.

	Huawei, HiSilicon
	
	We usually don’t discuss the motivation. It should be left to NW implementation. 

	ZTE
	Option 2
	We have similar understanding as Lenovo for the discussion in RAN1, e.g., the main reason why eNB sends the DCI-based enable indication is to obtain the channel quality, e.g., for facilitating the link adaption. In other word, eNB has no intention to stop the blind retransmission even eNB sends the DCI-based enable indication.

	CATT
	Option 1
	

	Nokia
	Option 3
	We think network can decide how to use the DCI scheduling with feedback enabled based on network demands, for transmission reliability (Option1) or for  link adaptation purpose (Option2). 
However, for Option1, WA2 should not be confirmed. Otherwise, the early monitoring PDCCH without waiting UE-eNB RTT will cause the waste of power consumption as the grant may come only after the RTT.
For option2, the WA2 can be confirmed, because the network is expected to continue scheduling UE without waiting UE-eNB RTT.

Therefore, we don’t think WA2 can be confirmed before there is a common understanding on the motivations for WA2.

	Nordic
	Option 2
	

	Samsung
	
	Agree with Qualcomm and Huawei. 

	Xiaomi
	Option 2
	Based on our RAN1 colleague feedback, the motivation to have DCI override RRC is for link adaptation purpose, not for reliability transmission. This is the very reason RAN1 has this WA:
DCI indicates HARQ feedback enable，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).

	vivo
	At least Option3
	It is up to network implementation. Option 3 includes the basic factors.

	CMCC
	Option 1
	We share the similar view to InterDigital that the motivation of DCI override is mainly to acknowledge whether the MAC CE in the DL was successfully received. On this basis, it can also be used for option 2.

	Ericsson
	
	We agree with QC. 
RAN1 question comes down to if it is feasible to have separate handling for the DRX timers in RAN2 when HARQ feedback is RRC configured as disabled and then overridden by DCI to enable HARQ feedback. 
RAN2 shall only answer that question. 
The usability discussion for such a feature will take place in RAN1, if RAN2 delegates have concerns about it, please discuss with your RAN1 delegates.



Rapporteur summary:
Option1: 4
Option2: 5
Option3: 3
No need to discuss the motivation: 4
There are diverse views on the motivations to support the case that: for a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI. 5 companies think the HARQ ACK/NACK reporting (for the DCI scheduling with feedback enabled) is for link adaptation. 4 companies think it is for reliable transmission for the transmission scheduled by the DCI.  3 companies think it can be used for both link adaptation and reliable transmission. 4 companies think no need to discuss the motivation in RAN2.
No proposal for this question.
Observation: There are diverse views on the motivations to support the case that: for a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI.

Question 6b: For a HARQ process configured as HARQ feedback disabled by RRC and further reversed to HARQ feedback enabled by DCI, can WA2 in R1-2306245 be confirmed ? 
	Answers to Question 6b

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	OPPO
	
	If it is confirmed that HARQ feedback in this case is for transmission reliability, we think the working assumption is not feasible. Otherwise if we confirm that it can be used for link adaptation, then we are fine to confirm the working assumption.

	MediaTek
	Yes
	

	Lenovo
	Yes
	

	InterDigital
	No
	While feasible the motivation is not strong enough to justify the complexity. 

Remember that NB-IoT is supposed to be low complexity, delay tolerant and relatively low throughput. An optimization to enable a couple of additional TTIs to be utilised is really not important and we have already added way too much complexity for this feature. 

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	Nokia
	No
	See our answer the question 6b.

	Nordic
	Yes
	

	Samsung
	Yes
	

	Xiaomi
	Yes
	

	vivo
	Yes
	

	CMCC
	
	If option 1 in Q6a is confirmed, we think WA2 is not feasible.

	Ericsson
	YES
	The impact on RAN2 spec is small. Based on the Running CR, the highlighted part can be added to support the WA2 in MAC (RAN2 of course need to agree what DRX timer may/should be started and when):
-	monitor the PDCCH;
-	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:
-	if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:
-	if the HARQ feedback is enabled for the corresponding HARQ process:
-	if lower layers have indicated scheduling of transmission of multiple TBs:
-	if HARQ feedback was enabled by DCI overriding RRC confguration: 
-	start or restart the drx-InactivityTimer 1 ms after last HARQ feedback transmission.
-	else:
-	start the HARQ RTT Timers for all HARQ processes corresponding to the scheduled TBs in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB;
-	else:
-	if HARQ feedback was enabled by DCI overriding RRC confguration: 
-	start or restart the drx-InactivityTimer 1 ms after last HARQ feedback transmission.
-	else:
-	start the HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PDSCH reception;




Rapporteur summary:
Yes: 10
No: 2
Depends on result of Q6a: 2
Proposal 6: (10/14) RAN2 confirms working assumption 2 in LS R2-2307016 (R1-2306245) is feasible. 

3.5	DRX impact for IoT NTN
3.5.1	NB-IoT with single HARQ process
For DL, RAN2 concluded that “For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes plus deltaPDCCH”. 
For UL, it is still open on the DRX operation for NB-IoT NTN with single HARQ process configured with HARQ mode B. RAN2 asked RAN1 for the “processing time for starting drx-InactivityTimer “. The reply can be found in [R1-2306182] with below agreement: 
	Agreements in RAN1#113:
For a NB-IoT UE operating with two HARQ processes, for an UL HARQ process with HARQ mode B, the minimum time between the end of NPUSCH transmission and the start of NPDCCH monitoring for the same HARQ process is 1 ms.
· Note: this implies a RAN1 specification change in Rel-18.
For a NB-IoT UE operating with one HARQ process, for an UL HARQ process with HARQ mode B, the minimum time between the end of NPUSCH transmission and the start of NPDCCH monitoring is 1 ms.
· Note: this implies a RAN1 specification change in Rel-18.



Based on the above response from RAN1, the relevant proposals from contributions are listed as below:
	Contributions 
	Relevant proposals:

	[2] R2-2307189
	Proposal 7: For NB-IoT UE, an 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.

	[3] R2-2307250
	Proposal 1: For a NB-IoT UE configured with a single HARQ process, if the HARQ process is configured with HARQ mode B, UE starts drx-InactivityTimer in the subframe containing the last repetition of the corresponding PUSCH transmission plus 1 subframe plus deltaPDCCH.

	[8] R2-2307587
	Proposal 7a: For NB-IoT NTN with single HARQ process in HARQ mode B, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding NPUSCH transmission plus deltaPDCCH, and also plus the additional processing time, e.g., 1 subframe.

	[10] R2-2308228
	Proposal 7: For NB-IoT over NTN with single HARQ process configured with HARQ mode B,  the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission plus 1ms plus deltaPDCCH.

	[11] R2-2308288
	Proposal 1: For NB-IoT NTN, the UE will start/restart drx-inactivity timer in the subframe containing the end of NPUSCH transmission plus 1ms regardless of single HARQ process or two HARQ processes with HARQ mode B.

	[12] R2-2308541
	Proposal 3: For HARQ processes that has HARQ mode B, the drx-InactivityTimer is (re)started after a period equal to:   
- for NB-IoT: 1 ms after end of latest PUSCH repetition; 
- for eMTC with FDD half duplex, 1 ms after latest PUSCH repetition; 
- for eMTC not with FDD half duplex, 0 ms after latest PUSCH repetition.


 
In [2][3][8][10], companies propose that, for NB-IoT over NTN with single HARQ process configured with HARQ mode B,  the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission plus 1ms plus deltaPDCCH. 
In [11][12], the proposals indicate the deltaPDCCH should not be included. [3] indicates that, since drx-Inactivity timer is in unit of PP, it would be better if it starts at the beginning of a PDCCH period. Therefore, similar to the DL case, deltaPDCCH should also be taken into account.
Question 7: Do companies agree to below proposal?
· For a NB-IoT UE configured with a single HARQ process, if the HARQ process is configured with HARQ mode B, UE (re)starts drx-InactivityTimer in the subframe containing the last repetition of the corresponding PUSCH transmission plus 1 subframe plus deltaPDCCH.
	Answers to Question 7

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	MediaTek
	Yes
	

	Lenovo
	Yes
	

	InterDigital
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	

	Nokia
	Yes
	

	Nordic
	Yes
	

	Samsung
	Yes
	

	Xiaomi
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	Ericsson
	Disagree
	RAN1 reply also contained requirements for eMTC. Therefore, RAN2 shall consider eMTC. We propose to add these parts to the proposal
Proposal: For HARQ processes that has HARQ mode B, the drx-InactivityTimer is (re)started after a period equal to:   
- for eMTC with FDD half duplex, 1 ms after latest PUSCH repetition; 
- for eMTC not with FDD half duplex, 0 ms after latest PUSCH repetition.



Rapporteur summary:
14 companies agree the proposal for NB-IoT. Ericsson think the DRX behaviour for eMTC should also be discussed.
 Proposal 7a: (14/15) For a NB-IoT UE configured with a single HARQ process, if the HARQ process is configured with HARQ mode B, UE (re)starts drx-InactivityTimer in the subframe containing the last repetition of the corresponding PUSCH transmission plus 1 subframe plus deltaPDCCH.
Proposal 7b: RAN2 to discuss below proposal online:
For HARQ processes that has HARQ mode B, the drx-InactivityTimer is (re)started after a period equal to:   
- for eMTC with FDD half duplex, 1 ms after latest PUSCH repetition; 
- for eMTC not with FDD half duplex, 0 ms after latest PUSCH repetition.

3.5.2	NB-IoT with two HARQ processes 
For NB-IoT UEs configured with two HARQ processes, if the HARQ feedback is disabled for one HARQ process, RAN1 clarified UE is not required to monitor NPDCCH for all the HARQ processes in a period of Y=12(ms) from the end of reception of the NPDSCH.
	RAN1 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.
Further clarification in LS response [R1-2306182]
RAN2’s question 3: For the above RAN1 agreement, which is the correct understanding?
· [bookmark: _Hlk133328276]Understanding 1: For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH for the same HARQ process in a period of Y=12(ms) from the end of reception of the NPDSCH.
· [bookmark: _Hlk133328288]Understanding 2: For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH for all the HARQ processes in a period of Y=12(ms) from the end of reception of the NPDSCH.

RAN1 response: 
Understanding 2 is the correct understanding.



	Contributions 
	Relevant proposals:

	[2] R2-2307189
	Proposal 1: When the NB-IoT UE is configured with two HARQ process or if the multiple TBs are scheduled, 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, where deltaPDCCH is the interval starting from the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes to the first subframe of the next PDCCH occasion.

	[3] R2-2307250
	Proposal 2: 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.

	[8] R2-2307587
	Proposal 1: For NB-IoT NTN with two HARQ processes, if the DL HARQ feedback is disabled for a HARQ process by RRC or DCI, it is up to eNB’s implementation to schedule the next NPDCCH after 12 ms + deltaPDCCH from the end of the transmission of NPDSCH for all the HARQ processes.

	[11] R2-2308288
	Proposal 3: 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.

	[12] R2-2308541
	Proposal 1: For NB-IoT NTN UE with two HARQ processes, the HARQ feedback of one the two HARQ processes is disabled and one is enabled, scheduled with single TB: 
- stop the drx-InactivityTimer (as in legacy, no spec change expected); 
- if the HARQ process with HARQ feedback disabled is scheduled: start/restart drx-InactivityTimer in the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes; 
- if the HARQ process with HARQ feedback enabled is scheduled: start HARQ RTT Timer in the subframe containing the last repetition of the corresponding PDSCH reception (as in legacy no spec change expected) [and then start/restart drx-InactivityTimer when HARQ RTT Timer expires (as in legacy, no spec change expected)].


In [11][12], companies propose that, when the UE receives NPDSCH of HARQ process with HARQ feedback disabled the UE should stop the drx-inactivityTimer if running. And the UE restart/start the drx-inactivity timer from the last reception of NPDSCH plus 12 subframes. 
In [2], the company proposes the UE start or restart drx-InactivityTimer in the subframe containing the last repetition of the corresponding PDSCH reception + 12 subframes + deltaPDCCH.
In [3], the company proposes that  RAN2 does not change the operation on drx-InactivityTimer. 
As indicated in [3], it seems the intention of introducing the new stop and start operation for drx-InactivityTimer is to prevent drx-InactivityTimer from running during the period of 12 subframes after a PDSCH reception with HARQ feedback disabled, given that UE is not required to monitor PDCCH during this period based on RAN1 agreement. However, [3] thinks it would be sufficient to capture this restriction of 12 subframes in RAN1 spec, and there is no need to modify UE behaviour on drx-InactivityTimer.
Question 8: For NB-IoT UE configured with two HARQ processes and at least one of them is configured with HARQ feedback disabled, what is your preferred option(s) regarding the DRX impact ?
· Option1: 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)
· Option2: stop the drx-inactivityTimer if running when the UE receives NPDSCH of HARQ process with HARQ feedback disabled.
· Option3a: (re)start the drx-inactivityTimer from the last reception of NPDSCH plus 12 subframes, if the HARQ process with HARQ feedback disabled is scheduled.
· Option3b: (re)start the drx-InactivityTimer in the subframe containing the last repetition of the corresponding PDSCH reception + 12 subframes + deltaPDCCH, when  the NB-IoT UE is configured with two HARQ process.
	Answers to Question 8

	Company
	Preferred
Option(s)
	Comments

	Qualcomm
	Option 1
	We can keep RAN2 spec simple. The 12 subframe restriction can be handled by RAN1 spec. There is no big issue starting timer 12 subframe earlier.

	OPPO
	Option 1
	Share the same view as Qualcomm

	MediaTek
	Option 3b
	(Re)start the drx-InactivityTimer for the feedback disabled HARQ process. 

	Lenovo
	Option 1
	

	InterDigital
	Option 1
	Agree with QC

	Huawei, HiSilicon
	Option 1
	

	ZTE
	Option 1
	We think to directly start the drx-inactivityTimer is a special process for NB-IoT UE with single HARQ process and it may be not suitable to also use this way for implementing RAN1’s understanding 2 for NB-IoT UE with two HARQ processes. So we are not so interested in the proposal 3a/3b. 
We prefer try to align the process for NB-IoT UE configured with two HARQ processes with eMTC and also NR NTN. Then we are fine with Option 1.

	CATT
	Option 3b
	Option 1 is not align with the intention of RAN1 agreement, which may be reducing the PDCCH monitoring. 
If RAN2 select Option 1, and leave this issue to RAN1, we should notify RAN1. But not sure whether RAN1 has time to handle this.

	Nokia
	Option 1
	

	Nordic
	Option 1
	

	Samsung
	Option 1
	Agree to keep the procedures simple. 

	Xiaomi
	Option 1
	

	vivo
	Option 1
	

	CMCC
	Option 2 + Option 3b
	

	Ericsson
	Option 3b
	We made an error in our contribution (should have said stop onDurationTimer). We still think we need to specify what happens if the HARQ disabled HARQ process is scheduled (possibly adding deltaPDCCH). 



Rapporteur summary:
Option1: 11
Option2 + Option3b: 1 
Option3b: 3
Proposal 8: (11/15) For NB-IoT UE configured with two HARQ processes and at least one of them 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).

3.5.3	Multiple TB scheduling
For DL with DCI-based HARQ enabling/disabling direct indication (Option3) in multiple TB scheduling, RAN1 agreed that all the HARQ processes scheduled in the single DCI are either HARQ feedback disabled or HARQ feedback enabled. For DL with RRC-based enabling/disabling HARQ feedback configuration (Option1), there is no conclusion on the HARQ feedback for multiple TBs yet.
	Agreements in RAN1#113 ​:
for NB-IoT and LTE-MTC in CE Mode B, if multiple TBs is configured, for DCI-based HARQ enabling/disabling direct indication in multiple TBs scheduled by single DCI, the same indication is applied to all scheduled TBs, i.e. HARQ is enabled or disabled for all TBs.



The relevant proposals from contributions are listed as below:
	Contributions 
	Relevant proposals:

	[2] R2-2307189
	Proposal 1: When the NB-IoT UE is configured with two HARQ process or if the multiple TBs are scheduled, 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, where deltaPDCCH is the interval starting from the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes to the first subframe of the next PDCCH occasion.
Proposal 4: If multiple TBs is configured, for RRC configuration of HARQ feedback disabling, HARQ is enabled or disabled for all TBs.
Proposal 5: For NB-IoT, when the multi-TB is configured, RRC configuration of HARQ feedback enabling/disabling for HARQ process 0 applies for both HARQ processes.

	[3] R2-2307250
	Proposal 3: For DL with RRC-based enabling/disabling HARQ feedback configuration, it is up to network implementation to schedule multiple TBs with a single DCI using HARQ processes in the same or different HARQ modes.
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 6: For DL multiple-TB scheduling, if the scheduled multiple TBs are configured with different HARQ modes, HARQ RTT Timer is calculated based on the number of scheduled TBs for which the corresponding HARQ process is configured with DL HARQ feedback enabled.

	[5] R2-2307413
	Proposal 2: RAN2 to wait RAN1 further agreement on HARQ enabling/disabling for the case of multiple TBs scheduled by single DCI.

	[8] R2-2307587
	Proposal 6: For NB-IoT NTN and LTE-MTC NTN in CE Mode B, there is no need to enhance the calculation for the length of HARQ RTT timer for multiple TBs.

	[10] R2-2308228
	Proposal 13: 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 14: 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 15: For NB-IoT, 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 if the DCI indicate HARQ feedback disabled for all the HARQ processes scheduled in multi-TB scheduling.



For RRC-based enabling/disabling HARQ feedback configuration, it is proposed in [2] that HARQ feedback is either enabled or disabled for all TBs. Rapporteur understands it means the same HARQ feedback configuration (disabling or enabling) should be applied to all the scheduled HARQ processes in a single DCI.  
In [3], the company proposes that it is up to network implementation to schedule multiple TBs with a single DCI using HARQ processes in the same or different HARQ feedback configuration. 
Contribution [5] proposes to wait for RAN1 for more agreements. 
As the DRX impact (e.g., HARQ RTT timer length calculation, drx-inactivityTimer start) is dependent on whether the same HARQ feedback configuration should be applied to all the scheduled HARQ processes scheduled with a single DCI, Rapporteur would like to ask the following question:
Question 9: For DL with RRC-based HARQ feedback configuration, what is your preferred option on HARQ feedback disabling/enabling for multiple TB scheduling ?
· Option1: It is up to network implementation to schedule multiple TBs with a single DCI using HARQ processes in the same or different HARQ feedback configuration.
· Option2: Same HARQ feedback configuration should be applied to all the HARQ processes scheduled in multiple TB scheduling. (Same solution as DCI-based HARQ feedback enabling/disabling direct indication)
· Option3: Wait for RAN1.
	Answers to Question 9

	Company
	Preferred
Option
	Comments

	Qualcomm
	Option 3
	RAN1 is discussing so we can wait.

	OPPO
	Option 1
	Based on RAN1 agreement, for DCI-based direct indication and RRC-based configuration + DCI-based overridden indication for enabling/disabling HARQ feedback, option 2 is adopted, considering the simplicity for DCI design and less signalling overhead. For RRC-based enabling/disabling HARQ feedback configuration (without DCI-based overridden indication), it should be RAN2 to decide how to support it. In our view, from both network and UE perspective, option 1 is more flexible, and we see no need to restrict all the HARQ processes corresponding to the scheduled multiple TBs should always be configured with the same HARQ mode. This is especially because RRC configuration is rather static but multiple TB scheduling is dynamic, therefore an early RRC configuration cannot always predict the HARQ feeedback enabling/disabling mode for the future multiple TB scheduling and it would cause extra signaling overhead if NW has to reconfigure the HARQ feedback enabling/disabling configuration via RRC before the exact multiple TB scheduling.


	MediaTek
	Option 2
	For the multi-TBs case for HARQ feedback disabling, RAN1 has agreed that for DCI based configuration, HARQ is enabled or disabled for all TBs. For RRC based configuration, there is no point to be different.

	Lenovo
	Option 3
	This is discussed in RAN1 and we can wait for the outcome.

	InterDigital
	Option 2
	Prefer to keep it simple

	Huawei, HiSilicon
	Option 2
	

	ZTE
	Option 2 
	Similar understanding as MediaTek for RAN1 agreement. 
Moreover, we think Option 2 has no impact on spec (as it’s more related to eNB behaviour). It’s more like an observation and further imply that we don’t need to consider the multiple TBs scheduling case where HARQ processes may be with different HARQ feedback configurations.

	CATT
	Option 3
	RAN1 has no clear agreement on the case of DCI indication overriding RRC configuration. We suggest waiting for RAN1, and try to find a unify solution for both cases.

	Nokia
	Option 2
	For DCI-based solution, RAN1 already agreed the same HARQ feedback configuration should be applied to all the HARQ processes scheduled in multiple TB scheduling. In our understanding, it simplified the DRX impact. Please note the DRX behaviour is already quite complex in current specification for NB-IoT and eMTC.
For RRC-based solution, we prefer to keep the same solution.

	Nordic
	Option 2
	

	Samsung
	Option 2
	We agree with Mediatek that we can follow the DCI-based solution. We see no reasonable benefit in doing anything different.  

	Xiaomi
	Option 3
	Wait for RAN1

	vivo
	Option 2
	

	CMCC
	Option 2
	

	Ericsson
	Option 3
	This is discussed this week in RAN1, they only made one initial agreement (related to not having to add additional bits in the DCI for multi PUSCH scheduling – which makes a lot of sense). The other cases of multi PUSCH scheduling have not been decided. 



Rapporteur summary:
Option1: 1
Option2: 9
Option3: 5
Since RAN1 is discussing this issue, Rapporteur suggest we can wait for RAN1 first. RAN2 can also discuss it online based on RAN1 conclusion (if available).
Proposal 9: (1:9:5) For DL with RRC-based HARQ feedback configuration, wait for RAN1 on the conclusion whether same HARQ feedback configuration should be applied to all the HARQ processes scheduled in multiple TB scheduling.

For UL multiple TB scheduling, RAN2 is expected to decide the HARQ mode (A or B) combinations for HARQ processes corresponding to the scheduled multiple TBs.
	RAN2’s question 2: For UL multiple TB scheduling, which of the following HARQ mode combinations does RAN1 intend to support for eMTC and NB-IoT?
· Case 1: all HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode A
· Case 2: all HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode B
· Case 3: some HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode A and the others are configured with HARQ mode B
RAN1  response in LS  [R1-2306182.]
Adopt the response below to RAN2’s question 2: 
•	Whether/how to support case 1, case 2 and/or case 3 for UL multiple TB scheduling for eMTC and NB-IoT is transparent to RAN1 and can be left to RAN2 decision.


The relevant proposals from contributions are listed as below:
	Contributions 
	Relevant proposals:

	[2] R2-2307189
	Proposal 12: 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 13: For NB-IoT, when the multi-TBs is configured, RRC configuration of UL HARQ mode for HARQ process 0 applies for both HARQ processes.

	[3] R2-2307250
	Proposal 4	: For UL, it is up to network implementation to schedule multiple TBs with a single DCI using HARQ processes in the same or different HARQ modes.
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.

	[8] R2-2307587
	 Proposal 9: For UL multiple TB scheduling, 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.

	[10] R2-2308228
	 Proposal 16: The same HARQ mode  should be applied to all the scheduled HARQ processes in UL multiple TB scheduling for eMTC and NB-IoT.


 
In contribution [8]10], companies propose that, same HARQ mode should be applied to all the scheduled HARQ processes in UL multiple TB scheduling for eMTC and NB-IoT. In [2], the similar view is proposed at least for NB-IoT.
In contribution [3], the company has different view and proposes that same or different HARQ modes can be configured for HARQ processes scheduled in the multi-TB scheduling.
To further identify the impact to DRX, similar as DL multiple TB scheduling, Rapporteur would like to ask the following question:
Question 10: For UL multiple TB scheduling, what is your preferred option on HARQ mode combination ?
· Option1: it is up to network implementation to schedule multiple TBs with a single DCI using HARQ processes in the same or different HARQ modes.
· Option2: Same HARQ mode (A or B) should be applied to all the HARQ processes scheduled in multiple TB scheduling. 
	Answers to Question 10

	Company
	Preferred
Option
	Comments

	Qualcomm
	Option 2
	This will be the simplest approach.

	OPPO
	Option 1
	For UL, HARQ mode A/B can only be configured via RRC signaling. From RAN2’s perspective, we don’t see any obstacles to support option 1 as RAN1 also does not care about that. 


	MediaTek
	Option 2
	

	Lenovo
	Option 2
	

	InterDigital
	Option 2
	

	Huawei, HiSilicon
	Option 2
	

	ZTE
	Option 2
	

	CATT
	Option 2
	

	Nokia
	Option 2
	

	Nordic
	Option 2
	

	Samsung
	Option 2
	

	Xiaomi
	Option 2
	

	vivo
	Option 2
	

	CMCC
	Option 2
	

	Ericsson
	Option 1
	



Rapporteur summary:
Option1: 2
Option2: 13
Proposal 10: (13/15) For UL multiple TB scheduling in eMTC and NB-IoT, same HARQ mode (A or B) should be applied to all the HARQ processes scheduled in multiple TB scheduling.

3.6	TAR transmission reliability
For eMTC NTN, whether to enhance the TAR MAC CE transmission to avoid or mitigate the outdated TA and Koffset impact has been discussed in RAN2-121bis meeting while no conclusion was reached.
The relevant proposals from contributions for RAN2-123 meeting are listed as below:
	[bookmark: _Hlk143464109]Contributions 
	Relevant proposals:

	[10] R2-2308228
	Observation 7: The eNB may configure an outdated Koffset based the outdated Timing Advance, when the TAR MAC CE was transmitted in UL HARQ Mode B.
Observation 8: The outdated Koffset issue cannot be resolved by configuring a larger Koffset since it will kill the motivation and benefit of introducing the TA report MAC CE mechanism.
Observation 9: Based on current specification, the outdated Koffset issue will happen frequently in NTN.
Observation 10: The outdated Koffset may cause PUSCH transmission failure in eMTC NTN.
Observation 11: The PUSCH transmission failure issue caused by unreliable TAR MAC CE transmission should be addressed for eMTC NTN.
Proposal 17: The TAR MAC CE transmission reliability should be enhanced to avoid PUSCH transmission failure caused by outdated TA.
Proposal 18: UE should report the PUSCH transmission failure to NW if it is caused by inappropriate Koffset configured by NW.

	[14] R2-2308890
	Observation 4: The problem of no LCP restrictions for TAR MAC CE is not crucial as TAR MAC CE itself is an optional feature. 
Proposal 11: RAN2 to de-prioritize TAR MAC CE enhancements. 



Contribution [14] thinks TAR MAC CE in connected mode is an optional feature hence RAN2 can de-prioritize TAR MAC CE enhancements. 
Contribution [10] indicates 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, [10] proposes to enhance the TAR MAC CE transmission reliability, and UE should report the PUSCH transmission failure if it is caused by the outdated Koffset.
Question 11: Do companies agree to enhance the TAR MAC CE transmission reliability to avoid PUSCH transmission failure for eMTC NTN ? 
	Answers to Question 11

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	This is needed to make UE specific TA more useful.

	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.

	MediaTek
	Yes
	

	Lenovo
	Neutral
	We see no essential needs of enhancement but can follow majority’s view.

	InterDigital
	Yes
	

	Huawei, HiSilicon
	Yes
	In Rel-17, we didn’t do this due to limited time. But TAR is an important feature. The reliability should be guaranteed. We should do something in Rel-18 to make sure everything works well.

	ZTE
	No
	Similar view as OPPO and think transmission reliability of TAR MAC CE is same as other MAC CEs.

	CATT
	No
	Have the same view with Oppo.

	Nokia
	Yes
	It is a necessary enhancement to enable the usage of the TAR feature. Otherwise, the feature cannot work. It is not reasonable to say we can disable the feature to avoid the issue.

	Nordic
	Yes
	

	Samsung
	No
	Agree with Oppo. We do not see that anything is broken if we do not have this. 

	Xiaomi
	Yes
	

	vivo
	No
	Agree with OPPO.

	CMCC
	No
	

	Ericsson
	No
	Agree with OPPO. No need to repeat the discussions. 



Rapporteur summary:
Yes: 7
No: 7
Neutral: 1
Proposal 11: (7:7:1) Discuss online for eMTC NTN whether to enhance the TAR MAC CE transmission reliability to avoid PUSCH transmission failure caused by outdated TA.

Question 12: Do companies agree that UE should report the PUSCH transmission failure to NW if it is caused by inappropriate Koffset configured by NW ?
	Answers to Question 12

	Company
	Yes/No
	Comments

	Qualcomm
	See comments
	Solution can be different but we are open to discuss. UE should be able to make UL transmission so there should be some way to update TA report if UE specific Koffset is too restrictive.

	OPPO
	No
	 See our comment to Q11

	MediaTek
	Yes
	

	Lenovo
	Neutral
	We see no essential needs of enhancement but can follow majority’s view.

	InterDigital
	
	Agree with QC

	Huawei, HiSilicon
	See comments
	A better way is that we make sure UE can transmit the MAC CE with more reliability. It is not a good choice to only fix it after things go wrong.

	ZTE
	No
	Since UL transmission would cause much UE power consumption, we should avoid such non-critical optimization.

	Nokia
	Yes
	If the outdate TA is maintained in NW, NW may configure outdated Koffset which will cause the UL transmission failure. At least, UE should have method to inform the NW if the error happens.  We are open to discuss the solution. 

	Nordic
	Yes
	Actual solution is FFS.

	Samsung
	No
	Same comment to Q11. 

	Xiaomi
	See comment
	Open to discuss the solutions

	vivo
	No
	Agree with Oppo.

	CMCC
	No
	

	Ericsson
	See comment
	Probably RLF will eventually be triggered and statistics can be collected and reported the next time UE is in connected mode. 
UE implementation may trigger random access if this happens. 



Rapporteur summary:
Yes: 3
No: 5
Neutral: 1
Additional comments on solutions: 4
There are different views on whether UE should report the PUSCH transmission failure to NW if it is caused by inappropriate Koffset configured by NW. Companies are open on how to address the issue of too restrictive UE specific Koffset configured by NW. 
No proposal for this question.

3.7 SPS
	Contributions 
	Relevant proposals:

	[2] 
	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 as the SPS has been configured with HARQ mode B.
Proposal 10: For eMTC, a new separate configuration of HARQ mode is used to control the HARQ mode of the UL SPS.
Proposal 11: UL HARQ mode B for HARQ process 0 is applicable for the Msg3 of random access in RRC connected mode.

	[5]
	Proposal 5: HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).
Proposal 6: 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).
Proposal 7: 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).
Proposal 8: 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. 
Proposal 9: 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.



In [5], it proposes to follow Rel-17 NR NTN agreements for (UL) SPS on HARQ feedback configuration, UL HARQ mode configuration, and HARQ feedback for SPS deactivation. 
Question 13: Do companies agree to below proposal from [5]?
· HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).
	Answers to Question 13

	Company
	Yes/No
	Comments

	Qualcomm
	Yes but optional
	This should be configurable by network.

	OPPO
	Yes
	Fine to reuse NR NTN solution.

	MediaTek
	Yes
	

	Lenovo
	Yes
	

	InterDigital
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	Fine to reuse NR NTN solution.

	CATT
	Yes
	

	Nokia
	Yes
	

	Nordic
	Yes
	

	Samsung
	Yes
	

	Xiaomi
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	Ericsson
	No
	Fine for DL SPS deactivation. However, for UL SPS deactivation, the UE will send the SPS confirmation MAC CE, thus no need to send HARQ ACK unless scheduled on a HARQ process with enabled HARQ feedback. 



Rapporteur summary:
14 companies agree the proposal, 1 company (Ericsson) fine for DL SPS deactivation. Rapporteur assumes the proposal is fine for DL SPS deactivation for all companies.
Qualcomm comment it should be configurable by network. Rapporteur understands it is not configurable in NR NTN. Therefore, it we want to follow IoT NTN, the function is not configurable. 
Ericsson indicate the HARQ feedback for UL SPS deactivation is different from DL. Rapporteur thinks it can be further discussed.
Proposal 12: (15/15) HARQ feedback shall always be sent for DL SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled). 

For HARQ mode configured to UL SPS, [2] proposes enhanced HARQ mode configuration for eMTC and NB-IoT in P9 and P10. 
Question 14: Which option(s)  do  companies agree to for UL SPS HARQ mode configuration?
· Option1: follow NR NTN agreements.
· Proposal 7: 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). [5]
· Proposal 9: 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. [5]
· Option2a: For eMTC, a new separate configuration of HARQ mode is used to control the HARQ mode of the UL SPS. [2]
· Option2b: For NB-IoT, if HARQ process 0 has been configured with HARQ mode B, and SPS has been configured, it can be considered as the SPS has been configured with HARQ mode B. [2]
	Answers to Question 14

	Company
	Preferred
Option(s)
	Comments

	Qualcomm
	Option 1
	Ok to follow NR NTN.

	OPPO
	Option 1
	Fine to follow NR NTN.

	MediaTek
	Option 2a and Option 2b
	For NB-IoT, according to 36.321, for configured uplink grants for BSR, the HARQ Process ID is set to 0. 
When the HARQ process 0 has been configured with HARQ mode B, and SPS has been configured, it can be considered as the SPS has been configured with HARQ mode B. 
For eMTC, according to 36.321, the HARQ process ID varies in time. If HARQ mode B configuration for SPS follows the HARQ processes, and if not all the HARQ processes is configured with HARQ mode B, then HARQ mode of SPS varies in time. To keep the HARQ mode of SPS consistent, a sperate configuration of HARQ mode for SPS can be introduced.

	Lenovo
	Option 1
	OK to align with NR NTN.

	InterDigital
	Option 1
	

	Huawei, HiSilicon
	Option 2a
	This is a good way to avoid complex NW implementation. Otherwise, frequent reconfiguration is needed.

	ZTE
	Option 2b
	Agree with the justification for NB-IoT and so fine with Option 2b.
But we think Option 2a is not needed. As for eMTC, HARQ process is bundled with SPS, the HARQ mode configuration can be just based on the HARQ processes.

	CATT
	Option 1
	

	Nokia
	FFS
	Different from NR NTN, the HARQ number for NB-IoT and eMTC CE mode B is quite limited. It seems not easy for network to always configure the HARQ processes used by SPS with the same HARQ mode. Otherwise, it will limit the NW implementation flexibility. Alternatively, NW may reconfigure the HARQ mode before SPS activation but it is not desirable from signalling efficiency point of view.   

	Nordic
	Option 1
	

	Samsung
	Option 1
	

	Xiaomi
	Option 1
	

	vivo
	Option 1
	

	CMCC
	Option 1
	Fine to follow NR NTN agreements.

	Ericsson
	Option 1
	



Rapporteur summary:
Option1: 11
Option 2a: 2
Option 2b:2
FFS: 1
Proposal 13: (11/15) 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.

For HARQ feedback configured for DL SPS configuration, [5] proposes to follow NR NTN agreements.
Question 15: Do companies agree to the following proposals from [5] on HARQ feedback configuration for DL SPS ?
· Proposal 6: 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). [5]
· Proposal 8: 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. [5]
	Answers to Question 15

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	MediaTek
	No
	HARQ processes ID of DL SPS varies with time (
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPSProcesses). On the other hand, the HARQ feedback disabling configuration will specify the HARQ process numbers. Thus, whether the SPS transmission will have feedback depends on time. We think the feedback configuration should be stable (i.e., not vary on time), so that the SPS data can be guaranteed delivered when it is needed. 
A separate configuration can be introduced which controls whether the SPS transmission needs feedback regardless the HARQ process ID.

	Lenovo
	Yes
	

	InterDigital
	Yes
	

	Huawei, HiSilicon
	No
	See our reply to Q14.

	ZTE
	Yes
	

	CATT
	Yes
	

	Nokia
	FFS
	See our comments to Question 14. 

	Nordic
	Yes
	

	Samsung
	Yes
	

	Xiaomi
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	

	Ericsson
	Partly Yes
	Propose revise P6 to:
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).



Rapporteur summary:
Yes: 11
Partly Yes, 1
No: 2
FFS: 1
Ericsson proposed to revise P6 from [5]. Rapporteur thinks it is reasonable. 
Proposal 14: (12/15) 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.

3.8	Others
For the proposals not covered in this discussion, it seems there is not enough input or the proposal depends on the result of the ongoing discussions. Therefore, the moderator suggests not discussing them now. But if companies have strong views, please indicate below.
	Company
	Issues/Proposals
	Explanations

	Ericsson
	All DRX issues for eMTC
	

	
	
	

	
	
	




4	Conclusion
Easy agreements:
Proposal 2: (15/15) For eMTC NTN, it can be left to eNB’s implementation to configure either HARQ mode A or HARQ mode B for all HARQ process (or no HARQ mode) if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.
Proposal 4: (15/15) For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Introduce an RRC bitmap with a value per HARQ process to indicate the HARQ feedback enabling/disabling for each HARQ process. (Similar to NR)
· Introduce a single flag in RRC signaling to indicate whether DCI-based solution is enabled or not
Proposal 12: (15/15) HARQ feedback shall always be sent for DL SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled). 

Proposal 5a: (14/15) For NB-IoT, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).
Proposal 7a: (14/15) For a NB-IoT UE configured with a single HARQ process, if the HARQ process is configured with HARQ mode B, UE (re)starts drx-InactivityTimer in the subframe containing the last repetition of the corresponding PUSCH transmission plus 1 subframe plus deltaPDCCH.

Discuss online: 
Proposal 1: (6:7:2) HARQ mode B is not applicable for UL transmission using PUR. FFS whether HARQ mode can be configured for PUR.
Proposal 3: (11/14) In the case mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started after the last repetition of the corresponding PUSCH transmission if an UL HARQ-ACK feedback has not been received on MPDCCH until the last repetition of the corresponding PUSCH transmission
Proposal 5b: (12/15) For eMTC, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).
Proposal 6: (10/14) RAN2 confirms working assumption 2 in LS R2-2307016 (R1-2306245) is feasible. 
Proposal 7b: RAN2 to discuss below proposal online:
For HARQ processes that has HARQ mode B, the drx-InactivityTimer is (re)started after a period equal to:   
- for eMTC with FDD half duplex, 1 ms after latest PUSCH repetition; 
- for eMTC not with FDD half duplex, 0 ms after latest PUSCH repetition.
Proposal 8: (11/15) For NB-IoT UE configured with two HARQ processes and at least one of them 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).
Proposal 9: (1:9:5) For DL with RRC-based HARQ feedback configuration, wait for RAN1 on the conclusion whether same HARQ feedback configuration should be applied to all the HARQ processes scheduled in multiple TB scheduling.
Proposal 10: (13/15) For UL multiple TB scheduling in eMTC and NB-IoT, same HARQ mode (A or B) should be applied to all the HARQ processes scheduled in multiple TB scheduling.
Proposal 11: (7:7:1) Discuss online for eMTC NTN whether to enhance the TAR MAC CE transmission reliability to avoid PUSCH transmission failure caused by outdated TA.
Proposal 13: (11/15) 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: (12/15) 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.
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