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Introduction
In RAN1#114bis, the following UE features were agreed on TEI on HARQ multiplexing on PUSCH [1]. 
	55. TEI18
	55-4a
	Multiplexing Type-1 HARQ-ACK codebook for PDSCH scheduling after UL grant on PUSCH
	1. UE multiplexes Type-1 HARQ-ACK codebook on a repetition of a PUSCH transmission other than a first repetition, where ACK/NACK is generated for the HARQ-ACK codebook including HARQ-ACK information associated with PDSCH reception(s) scheduled after the UL grant scheduling the PUSCH transmission. 
	4-1, 4-11, one of {5-17, 11-5, 11-6}
	Yes
	N/A
	UE does not support to multiplex Type-1 HARQ-ACK codebook on non-initial a PUSCH repetition when the Type-1 codebook includes HARQ-ACK information for PDSCH scheduling after a UL grant.
	Per Band
	N/A
	N/A
	N/A
	UE does not expect to determine a different codebook size in a PUCCH slot from the codebook size determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in a slot overlapping with the PUCCH slot.

UE does not expect to determine a different [PUCCH resource] in a slot from the [PUCCH resource] determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in that slot.
	Optional with capability signaling

	55. TEI18
	55-4b
	Multiplexing Type-2 HARQ-ACK codebook for PDSCH scheduling after UL grant on PUSCH
	1. UE multiplexes Type-2 HARQ-ACK codebook on a repetition of a PUSCH transmission other than a first repetition, where the HARQ-ACK codebook includes HARQ-ACK information associated with PDSCH reception(s) scheduled after the UL grant scheduling the PUSCH transmission. 
	4-1, 4-10, one of {5-17, 11-5, 11-6}
	Yes
	N/A
	UE does not support to multiplex Type-2 HARQ-ACK codebook on non-initial a PUSCH repetition when the Type-1 codebook includes HARQ-ACK information for PDSCH scheduling after a UL grant.
	Per Band
	N/A
	N/A
	N/A
	UE does not expect to determine a different codebook size in a PUCCH slot from the codebook size determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in a slot overlapping with the PUCCH slot.

UE does not expect to determine a different [PUCCH resource] in a slot from the [PUCCH resource] determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in that slot.
	Optional with capability signaling

	55. TEI18
	55-4c
	Multiplexing Type-3 HARQ-ACK codebook for PDSCH scheduling after UL grant on PUSCH
	1. UE multiplexes Type-3 HARQ-ACK codebook on a repetition of a PUSCH transmission other than a first repetition, where the HARQ-ACK codebook includes HARQ-ACK information associated with PDSCH reception(s) scheduled after the UL grant scheduling the PUSCH transmission
	4-1, 10-16, one of {5-17, 11-5, 11-6}
	Yes
	N/A
	UE does not support to multiplex Type-3 HARQ-ACK codebook on non-initial a PUSCH repetition when the Type-1 codebook includes HARQ-ACK information for PDSCH scheduling after a UL grant.
	Per Band
	N/A
	N/A
	N/A
	UE does not expect to determine a different codebook size in a PUCCH slot from the codebook size determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in a slot overlapping with the PUCCH slot.

UE does not expect to determine a different [PUCCH resource] in a slot from the [PUCCH resource] determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in that slot.
	Optional with capability signaling

	55. TEI18
	55-4d
	Determining a different PUCCH resource to transmit HARQ-ACK for PDSCH scheduled after UL grant
	1. Support determining a different PUCCH resource in a slot from the PUCCH resource indicated by the last DCI format before a UL grant in the slot, to include HARQ-ACK information associated with PDSCH reception(s) scheduled after the UL grant scheduling a PUSCH transmission with repetitions and the HARQ-ACK information are multiplexed on a repetition of the PUSCH transmission other than a first repetition in the same slot.
	One of {FG 55-4a, 55-4b, 55-4c}
	Yes
	N/A
	UE does not support to determine a different PUCCH resource to transmit HARQ-ACK for PDSCH scheduled after UL grant.
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	55. TEI18
	55-4e
	Determining different codebook size to transmit HARQ-ACK for PDSCH scheduled after UL grant
	1. Support determining different codebook size in a PUCCH slot from the size determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant, to include HARQ-ACK information associated with PDSCH reception(s) scheduled after the UL grant scheduling a PUSCH transmission with repetitions and the HARQ-ACK information are multiplexed on a repetition of the PUSCH transmission other than a first repetition in the same slot.
	One of {FG 55-4a, 55-4b, 55-4c}
	Yes
	N/A
	UE does not support to determine different codebook size to transmit HARQ-ACK for PDSCH scheduled after UL grant.
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signaling



In this contribution, we provide our views on the remaining issues of above UE features.
TEI on HARQ multiplexing on PUSCH
In RAN1#113, the TEI on HARQ multiplexing on PUSCH was approved with reaching the following agreements. 
	Agreement
· If UCI multiplexing of different priorities is not enabled, the restriction on scheduling PDSCH after UL grant is removed for the case of PUSCH with repetitions except the first repetition
· UE generates Type-1 HARQ-ACK codebook according to the existing specification with the modification of setting the actual ‘ACK/NACK’ value corresponding to PDSCH(s) scheduled after the UL grant.
· UE generates Type-2/3 HARQ-ACK codebook according to the existing specification.
· For Type-2 CB, UL DAI is used for generating HARQ CB.
· This feature is subject to separate UE capabilities for type-1, type-2, and type-3 codebooks. 
· RRC parameter(s) to configure the function of scheduling PDSCH after a UL DCI format and multiplexing associated HARQ on a PUSCH repetition except the first repetition are introduced in Rel-18.
· Note: the number of PUSCH repetitions can be scheduled/configured by gNB.
· Note: same principle of current specification which UL DAI in UL grant is applied to each PUSCH repetition is reused.
· The timeline specified in TS 38.213 Clause 9.2.5 are satisfied, i.e. between the last PDSCH and PUCCH,  between the last PDCCH among UL grant /DL grant(s) and the earliest PUCCH or PUSCH  
· Additional UE capabilities are introduced to support the following functions (UE will be configured by gNB to use the following features via RRC)
· HARQ-ACK codebook size change on a PUCCH slot
· PUCCH resource change on a PUCCH slot



Based on the agreements and the agreed corresponding UE FGs, our views on the remaining issues are summarized below.
· Prerequisite FGs
· FG 55-4a: the prerequisite FGs are FG 4-11 (Type 1 HARQ-ACK codebook), one of {FG 5-17 (DG PUSCH repetition A), FG 11-5 (DG PUSCH repetition B)}
· We are ok to combine with repetition type B, though this was discussed and intent to repetition type A. 
· FG 55-4b: the prerequisite FGs are FG 4-10 (Type 2 HARQ-ACK codebook), one of {FG 5-17 (DG PUSCH repetition A), FG 11-5 (DG PUSCH repetition B)}
· FG 55-4c: the prerequisite FGs are FG 10-16 (Type 3 HARQ-ACK codebook), one of {FG 5-17 (DG PUSCH repetition A), FG 11-5 (DG PUSCH repetition B)}
· FG 55-4d/e: the prerequisite FGs are one of {FG 55-4a, FG 55-4b, FG 55-4c}
· Reporting granularity
· The reporting granularity for the UE FGs for type-1, type-2, and type-3 codebooks could be the same as the prerequisite FG, i.e., per UE, per UE and per band, respectively. 
· Note the reporting granularity of FG 5-17 is per UE. 
· FR or TDD/FDD differentiation
· Though the targeting scenario is mainly for TDD, we are ok to also apply this to FDD, and no need to do any differentiation. 
· Whether to differentiate the PUCCH resource between a different resource in the time domain and a different resource in the frequency domain
· Although it may sound reasonable that the HARQ-ACK multiplexing timeline may change only when the time domain resource of the PUCCH resource is changed, it is desirable to do such micro optimization. Otherwise we may need to further differentiate whether the starting symbol of the PUCCH resource is changed while not the duration of the PUCCH resource. 
With above, we have the following proposal. 
Proposal 1: Adopt the following changes on UE FGs for the TEI on HARQ multiplexing on PUSCH.
· The prerequisite FGs are updated as, 
· 4-1, 4-11, one of {5-17, 11-5, 11-6} for FG-55-4a
· 4-1, 4-10, one of {5-17, 11-5, 11-6} for FG-55-4b
· 4-1, 10-16, one of {5-17, 11-5, 11-6} for FG-55-4c
· 4-1, 4-10 one of {FG 55-4a, FG 55-4b, FG 55-4c} for FG-55-4c/d
· The reporting granularity is 
· Per UE for FG-55-4a/b
· Per band for FG-55-4c/d/e 
· Do NOT further differentiate the UE capability depending on whether the time domain of a PUCCH resource is changed, i.e., updating the following text in ‘Note’ column as follows. 
· ‘UE does not expect to determine a different [PUCCH resource] in a slot from the [PUCCH resource] determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in that slot.’
Conclusion
In this contribution, our views on UE features for Rel-18 TEIs are provided with the following proposals. 
TEI on HARQ multiplexing on PUSCH
Proposal 1: Adopt the following changes on UE FGs for the TEI on HARQ multiplexing on PUSCH.
· The prerequisite FGs are updated as, 
· 4-1, 4-11, one of {5-17, 11-5, 11-6} for FG-55-4a
· 4-1, 4-10, one of {5-17, 11-5, 11-6} for FG-55-4b
· 4-1, 10-16, one of {5-17, 11-5, 11-6} for FG-55-4c
· 4-1, 4-10 one of {FG 55-4a, FG 55-4b, FG 55-4c} for FG-55-4c/d
· The reporting granularity is 
· Per UE for FG-55-4a/b
· Per band for FG-55-4c/d/e 
· Do NOT further differentiate the UE capability depending on whether the time domain of a PUCCH resource is changed, i.e., updating the following text in ‘Note’ column as follows. 
· ‘UE does not expect to determine a different [PUCCH resource] in a slot from the [PUCCH resource] determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in that slot.’
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