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

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

In this contribution, detailed remaining issue for HARQ disabling enhancement in IoT NTN are presented during the maintenance phase.
2. Discussion
2.1 ISSUE 1 Capture UE behavior for multiple TB scheduling cases
To align the UE behavior for multiple TBs scheduled by single DCI, it was agreed that UE always wait for RTT+3ms for multiple TBs are scheduled with the following agreement.

Agreement
When multiple TBs are scheduled by a single DCI:
· For Option 1 + Option 3 DCI based overridden mechanism, when DCI indicates HARQ feedback enabled, then the NB-IoT UE always wait for an RTT+3ms (i.e., till subframe n+Kmac+3 in TS36.213 section 16.6) before monitoring NPDCCH.
Due to some misunderstanding for above agreement last meeting, the corresponding CR (TP) was not endorsed. After the email discussion and clarification, the following CR should be considered to TS36.213 this meeting.

 (
Reason for change:
Clarify that when 
multiple TBs are scheduled by a single DCI
 and DCI indicates HARQ feedback enabled, then the NB-IoT UE always wait for an RTT+3ms (i.e., till subframe n+Kmac+3) before monitoring NPDCCH in clause 16.6
.
Summary of change:
Added condition that NB-IoT UE always wait for an RTT+3ms (i.e., till subframe n+Kmac+3) before monitoring NPDCCH when 
multiple TBs are scheduled by a single DCI
 and DCI indicates HARQ feedback enabled.
Consequences if not approved:
NB-IoT UE will need to monitor NPDCCH during RTT+3ms (i.e., till subframe n+Kmac+3) when 
multiple TBs are scheduled by a single DCI
 and DCI indicates HARQ feedback enabled.
T
S36.213 
TP#1
<Unchanged parts are omitted>
16.6
Narrowband physical downlink control channel related procedures
Throughout this clause, if 
a NB-IoT
 UE is configured with higher layer parameter
 
k-Mac
,
 
K
mac
 
= 
k-Mac 
otherwise, 
K
mac
 = 0.
<Unchanged parts are omitted>
If a NB-IoT UE is configured with higher layer parameter 
twoHARQ-ProcessesConfig
-
and if the UE has a NPUSCH transmission ending in subframe 
n
,
-
the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [
3]for
 FDD
 
; and
-
the UE is not 
expected
 to receive a
n NPDCCH with DCI format N0/N1 
for the same HARQ process
 ID as the NPUSCH transmission
 in any subframe starting from subframe n+1 to subframe n+3, 
or in a NTN 
serving cell
, in any downlink subframe 
that
 
overlaps with uplink
 subframe 
n
+1 to subframe 
n
+
K
mac
+3 except 
if the UE is configured with higher 
layer parameter 
uplinkHARQ
-mode
 set to ‘
HARQModeB
’ for the same HARQ process ID, or if
 
the 
NPUSCH transmission
 carries ACK/NACK response, as determined in clause 16.4.2, for the same HARQ process ID
 
associated with a transport block scheduled in a
 NPDCCH 
indicating 
 a 
single transport block
 i
s
 scheduled
, and the 
UE is configured with higher layer parameter 
downlinkHARQ
-
FeedbackDisabled
-Bitmap-NB
 indicating disabled HARQ-ACK information for the same HARQ process ID and configured with higher layer parameter 
downlinkHARQ
-
FeedbackDisabled
-DCI-NB
;
else if the UE is not using higher layer parameter 
edt
-Parameters
 or if 
the UE is using higher layer parameter 
edt
-Parameters 
and 
 
-
if the NB-IoT UE has a NPUSCH transmission ending in subframe 
n
, 
-
the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3] for FDD; and 
-
the UE is not required to monitor NPDCCH in any subframe starting from subframe 
n+1 
to subframe 
n+3 
or in a NTN 
serving cell
, in any downlink subframe 
that
 
overlaps with uplink
 subframe 
n
+
1
 to subframe 
n
+
K
mac
+3 except 
if the UE is configured with higher 
layer parameter 
uplinkHARQ
-mode
 set to ‘
HARQModeB
’, or
 
if
 
the 
NPUSCH transmission
 carries ACK/NACK response as determined in clause 16.4.2 and the 
UE is configured with higher layer parameter 
downlinkHARQ
-
FeedbackDisabled
-Bitmap-NB
 indicating disabled HARQ-ACK information and configured with higher layer parameter 
downlinkHARQ
-
FeedbackDisabled
-DCI-NB
. 
<Unchanged parts are omitted>
)
Proposal 1: Adopt the TP#1 to TS36.213 clause 16.6.

3. Conclusions
In this contribution, considerations of remaining issue especially HARQ enhancement for IoT NTN are provided. The following proposals are present: 
Proposal 1: Adopt the TP#1 to TS36.213 clause 16.6.
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