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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk111214318]In this contribution, an issue of DCI indication for HARQ-ACK re-transmission and SCell dormancy is discussed, along with potential solutions to resolve the issue.
2. Discussion
1. 
2. 
In Rel-17 URLLC, HARQ-ACK re-transmission was specified to retrieve a HARQ-ACK codebook from an original PUCCH slot. If HARQ-ACK re-transmission is configured, a 1-bit HARQ-ACK retransmission indicator field is introduced in a DCI format 1_1 or 1_2. When the HARQ-ACK retransmission indicator field is set to '1', re-transmission of a HARQ-ACK codebook in an original PUCCH slot is triggered by the DCI format. The original PUCCH slot is derived based on a slot offset indicated by the MCS field for transport block 1 in the DCI format and relative to the slot where the DCI format is received.
In addition, based on the conclusion achieved in RAN1#107b-e meeting, the UE determines no PDSCH reception is scheduled by the DCI format if the HARQ-ACK retransmission indicator field within the DCI format is set to '1', and the UE does not need to additionally check other field(s). In other words, the determination of no PDSCH reception scheduled is only based on the HARQ-ACK retransmission indicator field set to '1', regardless of what value the frequency domain resource assignment field is set to, as highlighted in cyan in the following conclusion.
	Conclusion (@RAN1#107b-e)
For one-shot HARQ re-transmission on PUCCH, the UE determines no PDSCH is scheduled when the triggering bit is set to ‘1’ (i.e. the UE does not need to in addition check any specific resource allocation setting).



Besides, in Rel-16 MR-DC, SCell dormancy was specified to skip PDCCH monitoring based on the concept of dormant BWP. For SCell dormancy indication field in a DCI format 1_1, the following is specified in TS38.212 [1].
	[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358][bookmark: _Toc45209275][bookmark: _Toc51852449][bookmark: _Toc129874531]7.3.1.2.2	Format 1_1
…
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
If one-shot HARQ-ACK request is not present or set to '0', and all bits of frequency domain resource assignment are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, this field is reserved and the following fields among the fields above are used for SCell dormancy indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 
-	Antenna port(s) 
-	DMRS sequence initialization
…


Based on the above text highlighted in yellow, some pre-defined fields in a DCI format 1_1 are re-interpreted for SCell dormancy indication, once the following two conditions are satisfied simultaneously:
· Condition 1: One-shot HARQ-ACK request field is not present in the DCI format or this field is set to '0' when it is present, meaning that (enhanced) Type-3 codebook is not configured or not triggered.
· Condition 2: All bits of frequency domain resource assignment field in the DCI format are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, meaning that no PDSCH reception is scheduled by the DCI format.
It should be noted that the above condition 1 is based on the following agreement for Rel-16 NR-U achieved during RAN1#100b-e meeting, to distinguish Type-3 codebook triggering from SCell dormancy indication, when the FDRA of a DCI format 1-1 indicates no PDSCH reception is scheduled. Since for enhanced Type-3 codebook introduced in Rel-17 URLLC, the one-shot HARQ-ACK request field is reused for triggering an enhanced Type-3 codebook, it is natural that the above condition 1 is also applied to enhanced Type-3 codebook.
	[bookmark: _Hlk149662226]Agreement (@RAN1#100b-e)
· No new DCI field is introduced for requesting Type-3 HARQ-ACK feedback without scheduling a PDSCH
· For DCI Format 1_1:
· To signal Type-3 HARQ-ACK codebook request without scheduling PDSCH with one-shot HARQ-ACK request field with value 1 in DCI Format 1_1 with CRC scrambled by C-RNTI or MCS-C-RNTI, use all ‘0’ FDRA for resourceAllocationType0 and all ‘1’ FDRA for resourceAllocationType 1 if resourceAllocation = dynamicSwitch is not provided, or use all “0” or all “1” FDRA if resourceAllocation = dynamicSwitch is provided. In this case, the UE does not consider the DCI format as indicating an active DL BWP provided by dormant-BWP or by first-non-dormant-BWP-ID-for-DCI-inside-active-time, if any.
· FFS: When DCI Format 1_1 is scrambled by CS-RNTI



Based on the above information, there is an issue that: if HARQ-ACK re-transmission and SCell dormancy are configured simultaneously, and if the HARQ-ACK retransmission indicator field within a DCI format 1_1 is set to '1' while the FDRA of the DCI format indicates no PDSCH reception is scheduled, how to interpret the DCI format by the UE, is the DCI format used for triggering HARQ-ACK re-transmission or used for indicating SCell dormancy? 
On one hand, based on specification for HARQ-ACK re-transmission, the DCI format has triggered a HARQ-ACK re-transmission, and the MCS field for transport block 1 is used to indicate a slot offset for the HARQ-ACK re-transmission.
On the other hand, since HARQ-ACK re-transmission is configured for the UE, (enhanced) Type-3 codebook should not be configured for the UE simultaneously based on the following conclusions. Therefore, for validation of indicating SCell dormancy, the above condition 1 is satisfied naturally. At the same time, the FDRA of the DCI format indicates no PDSCH reception is scheduled, which means that the above condition 2 is also satisfied. As a result, based on specification for SCell dormancy indication, the DCI format indicates SCell dormancy information by re-interpreting some pre-defined fields, including MCS field for transport block 1.
	Conclusion (@RAN1#107-e)
There is no consensus to support the simultaneous configuration of the Rel-16 Type 3 HARQ-ACK CB and Rel-17 one-shot re-tx HARQ triggering for a UE in Rel-17.

Conclusion (@RAN1#107-e)
There is no consensus to support the simultaneous configuration of the Rel-17 Enhanced Type 3 HARQ-ACK CB and Rel-17 one-shot HARQ re-tx triggering for a UE in Rel-17. 


Clearly, both the condition for triggering HARQ-ACK re-transmission, and that for indicating SCell dormancy are satisfied. However, the UE can only interpret the DCI format as used for triggering HARQ-ACK re-transmission, or used for indicating SCell dormancy, since for either case the MCS field for transport block 1 needs to be used, i.e., to indicate a slot offset for a HARQ-ACK codebook to be re-transmitted, or to indicate SCell dormancy information.
Observation 1: If HARQ-ACK re-transmission and SCell dormancy are configured simultaneously, it is ambiguous whether a DCI format 1_1 is used for triggering HARQ-ACK re-transmission or for indicating SCell dormancy, if the HARQ-ACK retransmission indicator field in the DCI format is set to '1' and the FDRA of the DCI format indicates no PDSCH reception is scheduled. 
To resolve the above issue, the following alternatives can be considered:
· Alt.1: Clarify that HARQ-ACK re-transmission and SCell dormancy cannot be configured simultaneously, to avoid the above issue.
· Alt.2: If HARQ-ACK re-transmission and SCell dormancy are configured simultaneously, and if the HARQ-ACK retransmission indicator field within a DCI format 1_1 is set to '1' while the FDRA of the DCI format indicates no PDSCH reception is scheduled, clarify which case, i.e. triggering HARQ-ACK re-transmission or indicating SCell dormancy, should be interpreted by the UE.
Proposal 1: For the issue of DCI indication for HARQ-ACK re-transmission or SCell dormancy, the following alternatives can be considered:
· Alt.1: Clarify that HARQ-ACK re-transmission and SCell dormancy cannot be configured simultaneously, to avoid the above issue.
· Alt.2: If HARQ-ACK re-transmission and SCell dormancy are configured simultaneously, and if the HARQ-ACK retransmission indicator field within a DCI format 1_1 is set to '1' while the FDRA of the DCI format indicates no PDSCH reception is scheduled, clarify which case, i.e. triggering HARQ-ACK re-transmission or indicating SCell dormancy, should be interpreted by the UE.
To avoid unnecessary restriction in specification, and afford more flexibility, Alt.2 is preferred.
For Alt.2, the similar solution for (enhanced) Type-3 codebook can be adopted for simplicity, i.e., only if HARQ-ACK retransmission indicator field is not present or set to ‘0’ in a DCI format 1_1, the DCI format can be used to indicate SCell dormancy by setting the FDRA field to indicate no PDSCH reception is scheduled. 
Proposal 2: For the issue of DCI indication for HARQ-ACK re-transmission or SCell dormancy, clarify that if HARQ-ACK retransmission indicator field is not present or set to ‘0’ in a DCI format 1_1, the DCI format is used to indicate SCell dormancy by setting the FDRA field to indicate no PDSCH reception is scheduled.
Based on the above proposal, a draft CR can be found in [2].
3. Conclusion
In this contribution, an issue of DCI indication for HARQ-ACK re-transmission and SCell dormancy is discussed, with the following observation and proposals:
Observation 1: If HARQ-ACK re-transmission and SCell dormancy are configured simultaneously, it is ambiguous whether a DCI format 1_1 is used for triggering HARQ-ACK re-transmission or for indicating SCell dormancy, if the HARQ-ACK retransmission indicator field in the DCI format is set to '1' and the FDRA of the DCI format indicates no PDSCH reception is scheduled. 

Proposal 1: For the issue of DCI indication for HARQ-ACK re-transmission or SCell dormancy, the following alternatives can be considered:
· Alt.1: Clarify that HARQ-ACK re-transmission and SCell dormancy cannot be configured simultaneously, to avoid the above issue.
· Alt.2: If HARQ-ACK re-transmission and SCell dormancy are configured simultaneously, and if the HARQ-ACK retransmission indicator field within a DCI format 1_1 is set to '1' while the FDRA of the DCI format indicates no PDSCH reception is scheduled, clarify which case, i.e. triggering HARQ-ACK re-transmission or indicating SCell dormancy, should be interpreted by the UE.
Proposal 2: For the issue of DCI indication for HARQ-ACK re-transmission or SCell dormancy, clarify that if HARQ-ACK retransmission indicator field is not present or set to ‘0’ in a DCI format 1_1, the DCI format is used to indicate SCell dormancy by setting the FDRA field to indicate no PDSCH reception is scheduled.
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