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1 Introduction
In RAN#114, the objective of HARQ disabling for Rel-18 IoT NTN was claimed complete in RAN1.In this contribution, we discuss the maintenance of HARQ disabling mechanism for IoT NTN.

2 Capturing DCI-based overridden indication scheme in TS36.213 
[bookmark: _GoBack]In R18 IoT NTN, there are three HARQ disabling schemes adopted, i.e. RRC-only scheme, DCI-based direct indication scheme and DCI-based overridden indication scheme. For DCI-based direct indication, only higher layer parameter of downlinkHARQ-FeedbackDisabled-DCI(-NB) is configured. For DCI-based overridden indication, both downlinkHARQ-FeedbackDisabled-DCI(-NB) and downlinkHARQ-FeedbackDisabled(-NB) are configured. During the email discussion on editor CR for TS36.213 [1], there were different understandings on how to reflect DCI-based overridden indication scheme in clause 7.3 (eMTC) and 16.4.2 (NB-IoT) of TS36.213.
1. TP#1 for TS36.213 v18.0.0
Reason for change:
For eMTC, the related texts in TS36.213 v18.0.0 are copied as below. 
	7.3	UE procedure for reporting HARQ-ACK
If the UE is not configured with shortTTI, the term 'subframe/slot' refers to a subframe in this clause.
<Unchanged parts are omitted>
For a BL/CE UE in a NTN FDD serving cell, and the UE configured with higher layer parameter downlinkHARQ-FeedbackDisabled-Bitmap indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH, or the UE configured with CEModeB and higher layer parameter downlinkHARQ-FeedbackDisabled-DCI, the UE shall provide HARQ-ACK for a HARQ process associated with a transport block in a detected PDSCH
· if the UE is configured with CEModeA, and configured with higher layer parameter harq-FeedbackEnablingforSPSactive = 'enabled', and the detected PDSCH is the first SPS PDSCH after SPS activation, or
· if the UE is configured with CEModeB, and configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI, and the value of the HARQ-ACK resource offset field in the DCI format 6-1B of the corresponding MPDCCH is not set to ‘3’.
<Unchanged parts are omitted>


The word “or” in pink can be interpreted as “either… or…”, which implies either RRC only scheme or DCI-based direct indication scheme. Meanwhile, by combining different conditions in cyan and yellow with dark yellow and green, we find one case UE need to feedback HARQ-ACK is still missing, i.e. CEModeB UE configured with downlinkHARQ-FeedbackDisabled-DCI and downlinkHARQ-FeedbackDisabled-Bitmap indicating HARQ-ACK enabled, and HARQ feedback disabled indicator is not present in the scheduling MPDCCH. 
Summary of changes:
Reflect the RRC configuration of DCI-based overridden indication explicitly. Add a missing condition when UE should feedback HARQ-ACK. 
Consequence if not approved:
The DCI-based overridden indication scheme is not captured. The UE behaviour is not defined when downlinkHARQ-FeedbackDisabled-Bitmap indicating HARQ-ACK enabled and downlinkHARQ-FeedbackDisabled-DCI is configured and the value of the HARQ-ACK resource offset field in the DCI format 6-1B of the corresponding MPDCCH is not set to ‘3’.
	7.3	UE procedure for reporting HARQ-ACK
If the UE is not configured with shortTTI, the term 'subframe/slot' refers to a subframe in this clause.
<Unchanged parts are omitted>
For a BL/CE UE in a NTN FDD serving cell, and the UE configured with higher layer parameter downlinkHARQ-FeedbackDisabled-Bitmap indicating disabled/enabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH, or the UE configured with CEModeB and higher layer parameter downlinkHARQ-FeedbackDisabled-DCI, the UE shall provide HARQ-ACK for a HARQ process associated with a transport block in a detected PDSCH
· if the UE is configured with CEModeA, and configured with higher layer parameter harq-FeedbackEnablingforSPSactive = 'enabled', and the detected PDSCH is the first SPS PDSCH after SPS activation, or
· if the UE is configured with CEModeB, and configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI or both downlinkHARQ-FeedbackDisabled-DCI and downlinkHARQ-FeedbackDisabled-Bitmap, and the value of the HARQ-ACK resource offset field in the DCI format 6-1B of the corresponding MPDCCH is not set to ‘3’.
<Unchanged parts are omitted>



2. TP#2 for TS38.213 v18.0.0
Reason for change:
For NB-IoT in clause 16.4.2, the condition when UE do not feedback HARQ-ACK are listed at the end of pseudo code. The HARQ feedback disabled indicator is not defined in TS36.213 and it may be interpreted as a separate DCI field in DCI format N1. Thus, we would suggest to refer to TS36.212. 
Summary of change:
Clarify the meaning of HARQ feedback disabled indicator is as defined in clause 6.4.3.2 of [TS36.212].
Consequence if not approved:
A NB-IoT UE in a NTN serving cell may regard the HARQ feedback disabled indicator as a separate DCI field in DCI format N1.
	16.4.2	UE procedure for reporting ACK/NACK
The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of
<Unchanged parts are omitted>
except if the UE is in a NTN serving cell, and the UE is not configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI-NB and configured with higher layer parameter downlinkHARQ-FeedbackDisabled-Bitmap-NB indicating disabled HARQ-ACK information for all HARQ process(es) associated with transport block(s) in the NPDSCH, or the HARQ feedback disabled indicator (defined in clause 6.4.3.2 of [TS36.212]) is present in the NPDCCH corresponding to the NPDSCH.
<Unchanged parts are omitted>



Proposal 1: For IoT NTN, adopt TP#1 in clause 7.3 and TP#2 in clause 16.4.2 of TS 36.213.

3 RRC parameters
It has been agreed that HARQ disabling can be configured/indicated either by RRC configuration or DCI indication or both of them. Similar to NR NTN, a bitmap for HARQ feedback enabling/disabling (e.g. downlinkHARQ-FeedbackDisabled-Bitmap-NB) can be optionally configured by high layer parameter. But the value range of bitmap is still undetermined. For NR NTN, the size of HARQ disabling bitmap signaling is 32. Each bit corresponding to the HARQ process ID with ascending order, and bits corresponding to HARQ process IDs that are not configured shall be ignored. Thus, a similar mechanism can be applied for IoT NTN. For NB IoT, the bitmap length equals to the maximum number of HARQ process, i. e. 2. For eMTC, the bitmap length equals to the maximum number of HARQ process, i. e. 14. Furthermore, there is no need to define the default value since the parameter is optional. The corresponding RRC signaling can be as following and has been summarized in the Appendix.
Proposal 2: For RRC bitmap configuration, bit map length is based on the maximum number of HARQ process, i. e. 2 for NB IoT and 14 for eMTC, and there is no need to define the default value.
4 Conclusion
The observations and proposals made in this contribution are summarized below:
Proposal 1: For IoT NTN, adopt TP#1 in clause 7.3 and TP#2 in clause 16.4.2 of TS 36.213.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 2: For RRC bitmap configuration, bit map length is based on the maximum number of HARQ process, i. e. 2 for NB IoT and 14 for eMTC, and there is no need to define the default value.
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Appendix
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	Required for initiql access or IDLE:INACTIVE
	Specification
	Comment

	IoT_NTN_Enh
	HARQ feedback disabling for eMTC CE mode A and mode B
	36.213
	
	
	
	downlinkHARQ-FeedbackDisabled-Bitmap

	new
	downlinkHARQ-FeedbackDisabled-Bitmap
	Used to disable the DL HARQ feedback, sent in the uplink, per HARQ process ID
	Bitmap [size 14]
	No
	Per UE
	No
	36.331
	

	IoT_NTN_Enh
	HARQ feedback disabling for NB-IoT
	36.213
	
	
	
	downlinkHARQ-FeedbackDisabled-Bitmap-NB

	new
	downlinkHARQ-FeedbackDisabled-Bitmap-NB
	Used to disable the DL HARQ feedback, sent in the uplink, per HARQ process ID
	Bitmap [size 2]
	No
	Per UE
	No
	36.331
	

	IoT_NTN_Enh
	HARQ dynamic feedback disabling for eMTC CE Mode B
	36.213
	
	
	
	downlinkHARQ-FeedbackDisabled-DCI
	
	downlinkHARQ-FeedbackDisabled-DCI
	Indicate whether  DCI indication is used to directly indicate / override RRC configuration for disabling HARQ feedback
	BOOLEAN
	
	Per UE
	No
	36.331
	

	IoT_NTN_Enh
	HARQ dynamic feedback disabling for NB-IoT
	36.213
	
	
	
	downlinkHARQ-FeedbackDisabled-DCI-NB
	
	downlinkHARQ-FeedbackDisabled-DCI-NB
	Indicate whether  DCI indication is used to directly indicate / override RRC configuration for disabling HARQ feedback
	BOOLEAN
	
	Per UE
	No
	36.331
	

	IoT_NTN_Enh
	HARQ feedback disabling for SPS PDSCH for eMTC CE Mode A
	36.213
	
	
	
	harq-FeedbackEnablingforSPSactive
	
	harq-FeedbackEnablingforSPSactive
	If enabled, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of if HARQ feedback is enabled or disabled corresponding to the first SPS PDSCH after activation. Otherwise, UE follows configuration of HARQ feedback enabled/disabled corresponding to the first SPS PDSCH after activation
	BOOLEAN
	
	Per UE
	No
	36.331
	



