3GPP TSG-RAN WG2 Meeting #123bis		R2-2309752
Xiamen, China, October 9th – 13th, 2023

Source:	CATT 
[bookmark: Title]Title:	Discussion on HARQ enhancements in IoT NTN
[bookmark: Source]Agenda Item:	7.6.2.1
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref528762725]Introduction
Based on the agreements reached in last RAN1 and RAN2 meetings, this contribution further discusses the remaining issues on HARQ enhancement in Rel-18 IoT NTN.
1. Discussion
2.1	PUR
It was concluded in the last meeting [1] that HARQ mode B is not applicable to PUR, but the remaining issue is whether HARQ mode still can be configured:
6. HARQ mode B is not applicable for UL transmission using PUR. FFS whether HARQ mode can be configured for PUR.
We share the companies’ view in the offline discussion [2] that the HARQ mode was introduced as an enhancement for RRC_CONNECTED UEs in NTN, having no necessary relation to PUR which is used for a transmission from UE in RRC_IDLE. Also, with HARQ mode A being used in NR NTN to control the HARQ RTT timer handling for C-DRX, it is unclear how the Spec would be impacted by introducing HARQ mode A to PUR (e.g. impact on pur-ResponseWindowTimer or what else). 
To this end, we fail to see obvious benefit to further introduce the HARQ mode A configuration for PUR, and thus think relying on the existing retransmission mechanism for PUR, as specified in the current Spec, is already sufficient without the need of further enhancement. Therefore, we propose to not further pursue any HARQ mode configuration for PUR.
Proposal 1: For UL transmission using PUR in IoT NTN, HARQ Mode configuration is not supported.
2.2	HARQ mode configuration w.r.t. multiple TB scheduling
Plenty of progress was made by RAN1 in the last meeting [3] on how to support the HARQ feedback enabled/disabled mechanism, including DCI-based indication and/or RRC based configuration, for the multiple TB scheduling in DL. 
	Agreement
For DCI-based direct indication in multiple TBs scheduled by single DCI, reuse/reinterpret the HARQ-ACK related field in corresponding DCI for indication of HARQ feedback enabled/disabled.
· The same DCI direct indication functionality as single TB scheduled by DCI scenarios. (i.e., same state of HARQ related field is used)
Agreement
For the DCI based overridden indication for multiple TBs scheduled by single DCI,
· reuse/reinterpret the HARQ-ACK related field in corresponding DCI for overridden indication of HARQ feedback enabled/disabled.
· The same DCI overridden indication functionality as single TB scheduled by DCI scenarios.
· This implies that all scheduled TBs by single DCI are HARQ feedback enabled or HARQ feedback disabled by the DCI overridden indication.
Agreement
· For LTE-MTC/NB-IoT, for the multiple TBs scheduled by single DCI with only RRC bitmap-based solution configuration, down select one of the options at RAN1#114.
· Option 2: Support mixed HARQ feedback enabled/disabled configuration, and in case of mixed HARQ feedback enabled/disabled configuration,



Based on above RAN1 agreements, same HARQ Feedback enabled/disabled state will be indicated to all the HARQ processes in DCI-based solution (direct indication/overridden indication), and a mixed enabled/disabled state is supported for the RRC-bitmap-based solution.
From our perspective, the HARQ RTT timer handling related to HARQ feedback enabled/disabled for individual HARQ process in NR NTN should be taken as the baseline, with further consideration on the mixed or common enabled/disabled state across HARQ processes in the multiple TB scheduling.
Specifically, we think RAN2 can discuss whether the below HARQ RTT timer operation is the intended UE behavior w.r.t. HARQ feedback enabled/disabled state in multiple TB scheduling:
· For all the scheduled HARQ processes indicated as HARQ feedback enabled (by DCI or RRC bitmap), increase the DL HARQ RTT timer by the “UE-gNB” RTT and start the HARQ RTT Timers in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB among these HARQ processes. 
· For all the scheduled HARQ processes indicated as HARQ feedback enabled (by DCI or RRC bitmap), do not start DL HARQ RTT timers.
This is proposed as follows:
Proposal 2: In the case of DCI/RRC-bitmap based HARQ feedback enabled/disabled indication in multiple TB scheduling, RAN2 discusses whether to adopt below HARQ RTT timer operation:
· [bookmark: _GoBack]For the scheduled HARQ processes indicated as HARQ feedback enabled (by DCI or RRC bitmap), increase the DL HARQ RTT timer by the “UE-gNB” RTT and start the HARQ RTT Timers in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB among these HARQ processes. 
· For the scheduled HARQ processes indicated as HARQ feedback disabled (by DCI or RRC bitmap), do not start the DL HARQ RTT timers.
Regarding UL transmissions, RAN1 left how to configure HARQ mode for the multiple TB scheduling case to RAN2 [4]. There was a clear majority view observed from [2] to simplify the discussion:
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.
Although RAN1 agreed on a flexible design for HARQ feedback enabling/disabling in DL, especially considering the mixed HARQ feedback enabled/disabled status for the RRC-based configuration, no clear benefit is seen to also support such flexible design on the mixed HARQ modes configuration for UL multiple TB scheduling. 
Therefore, we would like to follow the majority’s view in [2], and propose to support only the same HARQ mode configuration for all HARQ processes corresponding to UL multiple TB scheduling for both eMTC and NB-IoT.
Proposal 3: Same HARQ mode (A or B) should be applied to all the HARQ processes for the UL multiple TB scheduling. If agreed, RAN2 discusses if any clarification in the Spec is needed.
2.3	Reuse of NR NTN agreements for HARQ enabled/disabled feedback and HARQ mode indication for SPS 
In Rel-17 NR NTN, the following agreements were made regarding how the HARQ feedback enabled/disabled and HARQ mode should be configured for HARQ processes associated with DL SPS and UL CG, respectively:
· 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).
· 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).
· 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. 
· 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
Actually, whether to reuse the above agreements also for Rel-18 IoT NTN HARQ enhancement was discussed also in [2] last meeting and there was a clear majority supporting to reuse them.
So we propose to reuse these NR NTN agreements also to IoT NTN for the HARQ feedback enabled/disabled configuration and HARQ mode configuration for DL/UL SPS. 
Proposal 4: It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by a DL SPS configuration (no Stage 3 specification impact).
Proposal 5: It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by an UL SPS configuration (no Stage 3 specification impact).
Proposal 6: RAN2 understanding is that: in general, all HARQ processes used by a DL SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
Proposal 7: RAN2 understanding is that: in general, all HARQ processes used by an UL SPS configuration are configured with the same HARQ state (e.g. A or B). No specification impact.
2. Conclusion
In this paper, we give some discussion on HARQ enhancements, based on the agreements made for HARQ disabling/enabling in Rel-17 NR NTN and whether UL transmission using PUR can be configured with HARQ mode B are provided. The following proposal is given:
Proposal 1: For UL transmission using PUR in IoT NTN, HARQ Mode configuration is not supported.
Proposal 2: In the case of DCI/RRC-bitmap based HARQ feedback enabled/disabled indication in multiple TB scheduling, RAN2 discusses whether to adopt below HARQ RTT timer operation:
· For the scheduled HARQ processes indicated as HARQ feedback enabled (by DCI or RRC bitmap), increase the DL HARQ RTT timers by the “UE-gNB” RTT and start the HARQ RTT timers in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB among these HARQ processes. 
· For the scheduled HARQ processes indicated as HARQ feedback disabled (by DCI or RRC bitmap), do not start the DL HARQ RTT timers.
Proposal 3: Same HARQ mode (A or B) should be applied to all the HARQ processes for the UL multiple TB scheduling. If agreed, RAN2 discusses if any clarification in the Spec is needed.
Proposal 4: It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by a DL SPS configuration (no Stage 3 specification impact).
Proposal 5: It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by an UL SPS configuration (no Stage 3 specification impact).
Proposal 6: RAN2 understanding is that: in general, all HARQ processes used by a DL SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
Proposal 7: RAN2 understanding is that: in general, all HARQ processes used by an UL SPS configuration are configured with the same HARQ state (e.g. A or B). No specification impact.
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