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Introduction
Following RAN1#114, the TS 36.212 and TS 36.213 CR drafts for Rel-18 IoT NTN HARQ feedback disabling have been endorsed in [1] and [2] respectively. In RAN1#114bis, discussions were mainly focused on 36.213 CR, and the following agreements were reached [3]. Another 36.213 CR draft [4] incorporating the agreements of RAN1#114bis was endorsed.
	Agreement
Confirm the following working assumptions from RAN1#113:
For single TB scheduled by DCI, 
· Working assumption 2 For Option 1 + Option 3 DCI based overridden mechanism, for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI, the NBIoT UE does not wait for an RTT+3ms (i.e., till subframe n+Kmac+3 in TS36.213 section 16.6) before monitoring NPDCCH for the same HARQ process (or monitoring any NPDCCH for the case of single HARQ process configuration). 
	
Agreement
The TP1b in section 13 of R1-2310356 is endorsed for TS36.213 clause 7.3.

Agreement
The TP2b in R1-2310356 is endorsed for TS36.213 clause 16.4.2.

R1-2310615	FLS#1 on disabling of HARQ feedback for IoT NTN	Moderator (Lenovo)

Agreement
There is ambiguity for definition of NTB in clause 7.1.7.1 and 10.2 as follows:
· For clause 10.2: NTB is the number of TBs with HARQ feedback enabled
· For clause 7.1.7.1: NTB is the number of scheduled TBs
It is recommended to the spec editor of TS36.213 to resolve that ambiguity accounting for HARQ feedback enabling/disabling.


In this contribution we provide our view of HARQ-ACK feedback disabling specification in TS 36.213. 
Discussion
[bookmark: _Hlk87092729]Discussion of 36.213 CR in RAN1#114bis is captured in [5]. Considerable progress has been made in HARQ feedback disabling specification. For further improvement, we would like to submit two more TP for discussion. 
36.213 CR clause 7.3 UE procedure for reporting HARQ-ACK
Clause 7.3 specifies when a BL/CE UE in IoT NTN should report HARQ feedback. For better clarity, we prefer clearer separations between RRC bitmap-based and DCI based indications and between CEModeA and CEModeB. We think TP6b (attached below) in the moderator summary [5] is a good draft that serves this purpose, which can cover both CEmodeA and CEmodeB, also cover all option 1 and/or option 3 cases. 
Especially, paragraph 1 of the TP defines UE behavior for option 1 to enable the feedback for both CEmodeA and CEmodeB; paragraph 2 of the TP defines UE behavior for option 1 to enable the feedback for CEmodeA; paragraph 3 of the TP defines UE behavior for option 3 to enable the feedback for CEmodeB with or without option 1.
We propose this TP to be adopted to the CR. 
TP#1 for 36.213 Clause 7.3
Reason for change: Mixing HARQ feedback for first SPS PDSCH in CEModeA and DCI indicated HARQ feedback in CEModeB can be confusing and difficult to understand.
Summary of change: Separate DCI-based indication of HARQ feedback in CEModeB from HARQ feedback enabled conditions for CEModeA.  
Consequences if not approved: Higher likelihood of misinterpreting specification. 
------------------------------ Start of Text proposal -------------------------------
For a BL/CE UE in a NTN FDD serving cell, and the UE not configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI and configured with higher layer parameter downlinkHARQ-FeedbackDisabled-Bitmap indicating enabled HARQ-ACK information for a HARQ process associated with a transport block in the PDSCH, the UE shall provide HARQ-ACK for the HARQ process associated with the transport block.
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
[bookmark: _Hlk144918287]-	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
For a BL/CE UE in a NTN FDD serving cell, 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 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’.
------------------------------ End of Text proposal -------------------------------
Proposal 1: Adopt TP#1 to improve the clarity of HARQ-ACK reporting conditions.
36.213 CR clause 10.2 Uplink HARQ-ACK timing
HARQ feedback timing for eMTC multi-TB scheduling without HARQ-ACK bundling is specified in this clause based on the following agreement in RAN1#114:
	Agreement
For LTE-MTC/NB-IoT, for the multiple TBs scheduled by single DCI with only RRC bitmap-based solution configuration and with mixed HARQ feedback enabled/disabled scheduling
· Without HARQ-ACK bundling
· HARQ feedback is not reported for TB with HARQ feedback disabled configuration. 
· HARQ timing for TBs with HARQ feedback enabled configuration does not count the legacy HARQ-ACK resource/HARQ timing adopted for TBs with HARQ feedback disabled configuration. (Option 2e)


The change is implemented under the paragraph of clause 10.2:

For FDD, if a BL/CE UE is configured with CEModeA, and if the UE is not configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config and multiple TB are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.2.1 in subframe(s)  with ,  i =0,1, …, N-1, where …

We should notice that the index  of the legacy text corresponds to a scheduled TB “for which an HARQ-ACK shall be provided,” and it is more clear with text in NTN as “ is the number of scheduled TB associated with HARQ processes with enabled HARQ-ACK”. Therefore, for “ is the last subframe in which the PDSCH containing TB  is transmitted” in the text and other sentences related to index b, the term “TB b” should be interpreted as the b-th TB for which an HARQ-ACK shall be provided (i.e., the b-th TB with HARQ feedback enabled) in NTN.
When some of the scheduled TB are HARQ feedback enabled and some HARQ feedback disabled by downlinkHARQ-FeedbackDisabled-Bitmap, the indices of  corresponds to the HARQ feedback enabled TB (for which HARQ-ACK shall be provided), with  being the number of scheduled TB associated with HARQ feedback enabled processes. For example if four TB are scheduled in HARQ processes 0 to 3 and HARQ processes 0 and 2 are feedback disabled by the bitmap while HARQ processes 1 and 3 are feedback enabled, then the HARQ-ACK with  corresponds to the TB in HARQ processes 1 and 3 respectively. This principle also applies to when some TBs “from the middle” have HARQ ACK disabled. For example, if four TB are scheduled in HARQ processes 0 to 3 and HARQ processes 1 and 2 (from the middle) are feedback disabled by the bitmap while HARQ processes 0 and 3 are feedback enabled, then the HARQ-ACK with  corresponds to the TB in HARQ processes 0 and 3 respectively.
We think the original index  corresponding to a scheduled TB with HARQ feedback enabled is already clear as mentioned above. If RAN1 want to make it even more obvious, we suggest adding a brief definition of “TB b” as in the TP below.
When adding new text, we should respect this definition and avoid introducing a new set of indices  for the TB with HARQ feedback enabled. A simpler change to the legacy specs can be made for this purpose as follows, using the latest endorsed CR [4] as baseline text. 
TP#2 for 36.213 Clause 10.2
Reason for change: In order to maintain a consistent index for HARQ-ACK timing in eMTC multi-TB scheduling when HARQ-ACK bundling is not configured.
Summary of change: Taking into account the context of “HARQ-ACK shall be provided” in the legacy text, the index b corresponding to each HARQ-ACK is reused for the scheduled TB associated with HARQ feedback enabled processes indicated by downlinkHARQ-FeedbackDisabled-Bitmap.  
Consequences if not approved: A new set of redundant indices makes the specification difficult to understand and more likely to be misunderstood. 
------------------------------ Start of Text proposal -------------------------------

[bookmark: _Hlk149664691]For FDD, if a BL/CE UE is configured with CEModeA, and if the UE is not configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config and multiple TB are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.2.1 in subframe(s)  with ,  i =0,1, …, N-1, where
-	if the UE is in a NTN serving cell and the UE is configured with CEModeA and 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 
-	if the UE is in a NTN serving cell and the UE is configured with CEModeB and not configured with higher layer parameter downlinkHARQ-FeedbackDisabled-DCI and 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,

-	 is the number of scheduled TB associated with HARQ processes with enabled HARQ-ACK information and with TB indices in increasing order denoted by ;
-	otherwise

-	is the number of scheduled TB determined in the corresponding DCI, and ;
-	if the UE is not configured with higher layer parameter interleaving in ce-PDSCH-MultiTB-Config and the UE is not in half-duplex FDD operation
-	, 
-	otherwise
-	, 
-	 is the last subframe in which the PDSCH containing TB  is transmitted, and TB  is the -th TB for which an HARQ-ACK shall be provided;
-	subframe  is the last subframe in which the PDSCH is transmitted; 
-	 denotes the number of consecutive subframes including non-BL/CE subframes where the PUCCH with HARQ ACK for TB  with repetition number of N is transmitted;
and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layer parameter pucch-NumRepetitionCE-format1, if configured, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
	if N>1
-	subframe(s)  with i=0,1,…,N-1 for TB  are N consecutive BL/CE UL subframe(s) immediately after subframe , and the set of BL/CE UL subframes are configured by higher layers;
	otherwise
-	k0 =0
------------------------------ End of Text proposal -------------------------------
Proposal 2: When specifying HARQ-ACK timing for multi-TB scheduling in TS 36.213, clause 10.2, reusing the original index  for scheduled TB with enabled HARQ feedback, or adopt TP#2.
[bookmark: _Hlk68691077]Conclusion
In this contribution, we discussed one issue we have observed in the endorsed 36.213 CR and presented text proposals to address them. Our proposals can be summarized as follows.
Proposal 1: Adopt TP#1 to improve the clarity of HARQ-ACK reporting conditions.
Proposal 2: When specifying HARQ-ACK timing for multi-TB scheduling in TS 36.213, clause 10.2, reusing the original index  for scheduled TB with enabled HARQ feedback, or adoptTP#2.
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