
3GPP TSG RAN WG1 #114bis		R1-2309600
Xiamen, China, October 9th - October 13th, 2023 

Source:	OPPO
Title:	Discussion on remaining issue on disabling of HARQ feedback for IoT NTN
Agenda Item:	8.13.3
Document for:	Discussion and Decision

Introduction
This contribution provides our views on the remaining issues of disabling of HARQ feedback for IoT NTN.
Discussion 
In RAN1#114 meeting, the following agreement was made. 
	Agreement
[bookmark: _Hlk145410480]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.
· [bookmark: _Hlk145420649]HARQ timing for TBs with HARQ feedback enabled configuration does not count the legacy HARQ-ACK resource/HARQ timing adopted for TBs with HARQ feedback disabled configuration. (Option 2e)
· With HARQ-ACK bundling
· Option 2f-b：ACK is reported for TB with HARQ feedback disabled configuration for HARQ-ACK bundling. No change to HARQ feedback timeline. (Option 2d)



[bookmark: _Hlk145424637]Regarding “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”, there are two understandings:
· Understanding 1: HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration reuses the legacy HARQ-ACK resource/HARQ timing adopted for the same TB. 
· Understanding 2: HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration uses a HARQ-ACK resource/HARQ timing by only considering the order of HARQ feedback enabled TBs.
The above two understandings would lead to different HARQ-ACK resource determination. Take the following case as example, as illustrated in Fig.1, assuming 4 TBs are scheduled by a single DCI, and the corresponding last subframes in which the PDSCHs are transmitted are subframe m, m+1, m+2, and m+3. The repetition number for PUCCH with HARQ-ACK transmission is 2. Here assuming Koffset is 0 for simplicity as the value of Koffset does not affect the result. 
If all the 4 TBs are HARQ feedback enabled TBs, the corresponding HARQ-ACK responses for TB_t0, TB_t1, TB_t2, TB_t3 should be transmitted in subframe m+4 and m+5, m+6 and m+7, m+8 and m+9, m+10 and m+11 respectively. If TB_t1 and TB_t2 are HARQ feedback disabled TBs, and TB_t0 and TB_t3 are HARQ feedback enabled TBs, with understanding 1, the corresponding HARQ-ACK responses for TB_t0 and TB_t3 should be transmitted in subframe m+4 and m+5, m+10 and m+11 respectively. With understanding 2, the corresponding HARQ-ACK responses for TB_t0 and TB_t3 should be transmitted in subframe m+4 and m+5, m+7 and m+8 respectively.
[bookmark: _Hlk145429546]We noticed that current specification reflects understanding 2 (see appendix). But in our view, the legacy processing timeline for PDSCH reception to HARQ-ACK feedback should not be changed, so that the legacy design can be reused as much as possible. We think it is necessary to clarify which understanding it is to determine HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration in mixed HARQ feedback enabled/disabled scheduling.


[bookmark: _Hlk145428941]Fig 1. Example of mixed HARQ feedback enabled/disabled scheduling
Based on the above discussion, we have the following proposal:
[bookmark: _Hlk145430639]Proposal 1: Clarify which understanding is the correct understanding for determining HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration in mixed HARQ feedback enabled/disabled scheduling:
· Understanding 1: HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration reuses the legacy HARQ-ACK resource/HARQ timing adopted for the same TB. 
· Understanding 2: HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration uses a HARQ-ACK resource/HARQ timing by only considering the order of HARQ feedback enabled TBs.

In current TS36.213, the following is specified.
	[bookmark: _Hlk145341206][bookmark: _Hlk144464146][bookmark: _Hlk144466593]For a BL/CE UE in a NTN FDD serving cell with a PDSCH ending in subframe n, and the UE configured with higher layer parameter downlinkHARQ-FeedbackDisabled-Bitmap or higher layer parameter downlinkHARQ-FeedbackDisabled-DCI, if the UE shall not provide HARQ-ACK for a HARQ process associated with a transport block in the PDSCH, the UE is not expected to receive a MPDCCH or a PDSCH without a corresponding MPDCCH for the same HARQ process as the PDSCH ending in subframe n in any BL/CE DL subframe starting from subframe n+1 to subframe n+3.



However, it is not clear when the above condition, i.e., the UE shall not provide HARQ-ACK for a HARQ process associated with a transport block in the PDSCH, will be satisfied. We propose to add the condition in the specification. 
Proposal 2: Adopt the following TP for TS36.213. 
-------------------- start of TP for 36.213 --------------------
7.1 UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
[bookmark: _Hlk144466757]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 and the HARQ feedback disabled indicator is present in the DCI format 6-1B of the corresponding MPDCCH, the UE shall not provide HARQ-ACK for the HARQ process associated with the transport block in the PDSCH.
For a BL/CE UE in a NTN FDD serving cell with a PDSCH ending in subframe n, and the UE configured with higher layer parameter downlinkHARQ-FeedbackDisabled-Bitmap or higher layer parameter downlinkHARQ-FeedbackDisabled-DCI, if the UE shall not provide HARQ-ACK for a HARQ process associated with a transport block in the PDSCH, the UE is not expected to receive a MPDCCH or a PDSCH without a corresponding MPDCCH for the same HARQ process as the PDSCH ending in subframe n in any BL/CE DL subframe starting from subframe n+1 to subframe n+3.
-------------------- end of TP ---------------------------------

Conclusion
This contribution provides our views on the remaining issues of disabling of HARQ feedback for IoT NTN. The following proposals are made.
Proposal 1: Clarify which understanding is the correct understanding for determining HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration in mixed HARQ feedback enabled/disabled scheduling:
· Understanding 1: HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration reuses the legacy HARQ-ACK resource/HARQ timing adopted for the same TB. 
· Understanding 2: HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration uses a HARQ-ACK resource/HARQ timing by only considering the order of HARQ feedback enabled TBs.

Proposal 2: Adopt the following TP for TS36.213. 
-------------------- start of TP for 36.213 --------------------
7.1 UE procedure for receiving the physical downlink shared channel
<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 and the HARQ feedback disabled indicator is present in the DCI format 6-1B of the corresponding MPDCCH, the UE shall not provide HARQ-ACK for the HARQ process associated with the transport block in the PDSCH.
For a BL/CE UE in a NTN FDD serving cell with a PDSCH ending in subframe n, and the UE configured with higher layer parameter downlinkHARQ-FeedbackDisabled-Bitmap or higher layer parameter downlinkHARQ-FeedbackDisabled-DCI, if the UE shall not provide HARQ-ACK for a HARQ process associated with a transport block in the PDSCH, the UE is not expected to receive a MPDCCH or a PDSCH without a corresponding MPDCCH for the same HARQ process as the PDSCH ending in subframe n in any BL/CE DL subframe starting from subframe n+1 to subframe n+3.
-------------------- end of TP ---------------------------------
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Appendix 
Current specification for determining HARQ-ACK resource/HARQ timing for a TB with HARQ feedback enabled configuration in mixed HARQ feedback enabled/disabled scheduling, which reflects understanding 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
-	if the UE is in a NTN serving cell and the UE is 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;
-	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
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