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In this contribution, UE features for coverage enhancements and XR enhancements are discussed further, including multiple PRACH transmission, dynamic waveform switching, and TEI-18 on multi-PUSCHs CG. 
UE features for Coverage Enhancement
0. PRACH coverage enhancement
In PRACH discussion, the following TP is endorsed in principle for TS 38.213 and an additional new UE capability is introduced for the UE behaviour introduced by this TP. 
	Agreement
The TP below is endorsed in principle for TS 38.213 and an additional new UE capability is introduced for the UE behaviour introduced by this TP.
Note1: editor can provide revisions for the TP below to avoid impacts on any feature other than Rel-18 PRACH repetitions.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE 
-	does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions,
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot 
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second  repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].

*** Unchanged parts are omitted ***


Reasons for changes: Based on the existing agreement, the dropping rule of single PRACH transmission in existing spec. is reused for multiple PRACH transmissions. Further clarification is needed in the spec.

Summary of change: Dropping rule of single PRACH is extended to multiple PRACH transmissions.
Consequences if not approved: It may be not clear when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions.





The editor has revised above TP, the revised TP is given as following.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE 
-	does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions,
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot 
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second  repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
*** Unchanged parts are omitted ***



According to above agreement, an additional UE capacity should be introduced, which is related to the gap between the first or last symbol of current preamble repetition and the last or first symbol of next PRACH transmission in multiple consecutive PRACH transmissions. 

Proposal 1: Add a new feature with index FG 54-1a for PRACH coverage enhancements, belonging to features 54. NR_cov_enh2. For FG 54-1a, 
· add a component “For multiple PRACH transmissions, support of multiple preamble repetitions without a gap between the last symbol of a preamble repetition in a first slot and the first symbol of a preamble repetition in a second slot” 
· the prerequisite feature group of this capability is FG 54-1
· it is necessary for the gNB to know if the feature is supported by UEs
· if the feature is not supported, the gap between two preamble repetitions in two consecutive slots is needed by the UE for multiple PRACH transmissions.
· indicate this capability with band granularity
· it is N/A for columns “Need of FDD/TDD differentiation”, “Need of FR1/FR2 differentiation”, “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”
· it is optional with capability signaling.

0. Dynamic waveform switching
In DWS discussion, support of DWS for DCI format 0_1/0_2 in a band when configured with 1 UL carrier and in intra-band UL CA with multiple CCs have been discussed. To assist gNB to make DWS decision, reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH is also discussed.
It should be noted that DWS for DCI format 0_3 is agreed not to be supported according to the RAN1 agreement made in single DCI session last meeting [4]. The highlighted text [/0_3] in FG 54-3 and 54-3b should be deleted. For FG 54-3, dynamic waveform switching is supported when the band configured with 1 UL carrier not for the case of only 1 UL carrier being configured for UEs. Therefore, for FG 54-3, remove the ‘when’ from the component ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier’, i.e., replace the component ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier’ with the component ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band configured with 1 UL carrier.’. In order to extend DWS to the case of multiple UL carriers, a separate capability FG 54-3b was introduced in the last meeting. According to TS 38.101-1 [5], the number of UL carrier for intra-band contiguous/non-contiguous CA case is up to 5. Therefore, the candidate value for the maximum number of CCs for intra-band UL-CA can be from 2 to 5. Two proposals are provided,
Proposal 2: For FG 54-3, 
· remove the ‘when’ from the text ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier’
· remove [/0_3]
Proposal 3: For FG 54-3b, 
· remove [/0_3]
· change the component as “Support of dynamic waveform switching for DCI format 0_1/0_2 for intra-band UL CA with up to X uplink carriers in the band”.
· if the feature is not supported, dynamic waveform switching is not supported for intra-band UL-CA
· add a note “Candidate value for X is {2,3,4,5}”.
For FG 54-3a, its reporting type should be the same with the FG 54-3, and its columns “Need of FDD/TDD differentiation”, “Need of FR1/FR2 differentiation”, “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2” also should be N/A.  
Moreover, the new MAC-CE of PHR corresponding to feature FG 54-3a has been introduced in RAN2 and it is supposed not to be used along with the legacy MAC-CE of PHR for UL-CA. It should be clarified whether the new MAC-CE can be applied to a UE in a case where the UE supports this FG 54-3a only for some configured uplink bands instead of all configured ones. For example, a UE is capable of uplink band combination of band {A, B, C} but only supports FG 54-3a for band A and B but not for band C. Whether the UE can be configured with the new MAC-CE of PHR should be clarified. Therefore, add a note “Note: If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured. ” in FG 54-3a.
Proposal 4: For FG 54-3a, 
· indicate this capability with band granularity
· it is N/A for columns “Need of FDD/TDD differentiation”, “Need of FR1/FR2 differentiation”, “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”
· add a note “If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured.”.

UE features for XR
0. Multi-PUSCHs CG for XR enhancement
The main remaining issue of UE feature for XR enhancement is whether and how to capture the relationship between FG 11-9a and FG 50-1b. There are four cases and the analysis are as follows. For the convenience of comparing, the content of FG 11-9a is also copied in the below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Parent IE in TS 38.331 
	Note
	Mandatory/Optional

	11.
NR_L1enh_URLLC
	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
-	Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
-	In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
	11-9
	BandNR
	Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG11-9a is based on the support of this capability for the band of the scheduled/triggered/indicated cell only
	Optional with capability signalling


Case 1: UE support FG 11-9a and FG 50-1b: 
In this case, the UE can be indicated for joint release including legacy CG configuration(s) and multi-PUSCH CG configuration(s). No need to clarify in the Notes.
Case 2: UE support FG 11-9a but not support FG 50-1b: 
The UE does not expect to be indicated for joint release in a DCI for two or more configured grant Type 2 configurations including multi-PUSCH CG configuration(s). It can only be indicated for joint release for legacy CG configuration(s). This case can be clarified into the Note. 
Case 3: UE support FG 50-1b but not support FG 11-9a: 
Generally, the UE will not report this case since FG 11-9a seems a basic capability compared to FG 50-1b. However, FG 50-1b has two issues. The first issue is that UE support joint release in a DCI for two or more configured grant Type 2 configurations, which means the capability of FG 11-9a is supported. And the second issue is the two or more configured grant Type 2 configurations can include multi-PUSCH CG configuration(s). Thus, even if UE reports such case, the UE can be indicated for joint release including legacy CG configuration(s) and multi-PUSCH CG configuration(s) in a DCI.
Jointly considering with Case 1, if UE support 50-1b, it can be indicated for joint release in a DCI for two or more configured grant Type 2 configurations including legacy CG configuration(s). That is, FG 11-9a can be ignored if FG 50-1b is applied.
Case 4: UE does not support FG 11-9a or FG 50-1b:
It means that UE does not support joint release in a DCI for two or more configured grant Type 2 configurations. No need to clarify in the Notes.
Proposal 5: For FG 50-1b, 
· remove “FFS whether/how to capture the relationship with 11-9a” in Components part.
· endorse the current description in the Note part.

UE features for TEI-18 on HARQ multiplexing on PUSCH
0. Granularity of UE features
Following the LS [7] from RAN2, to avoid ambiguity, the granularities of UE capabilities are usually same as or finer than their prerequisites. Considering the granularity of each prerequisite in Table 1, therefore, it is better to define the granularity of FS 55-4a/b/c/d/e as “Per FS”.
[bookmark: _Ref146806631]Table 1. Reporting Granularity for Prerequisites
	FG
	Granularity

	4-11
	Per UE

	4-10
	Per UE

	10-16
	Per Band

	5-17
	Per UE

	11-5
	Per FS


[bookmark: _Hlk156991305]Considering the possibilities that UE may support same capabilities in different band combinations, a coarser granularity, such as “Per band” may be enough. In such a case, if coarser granularity for a certain FG, for example, FG55-4a, is allowed, then it should be clarified in the Note that the corresponding prerequisite only needs to be supported on the band in each of band combination reported in BandCombinationList. An example note could be: “It is RAN1 understanding that this FG is supported on the band(s) in the corresponding band combination(s) where the UE reports the support of the prerequisite FG”.
Proposal 6: It is better to define the reporting granularity of 55-4a/b/c/d/e as the smallest granularity of the prerequisites, i.e. “per FS”. If coarser granularity, e.g. “per band” is allowed, then the following sentence should be added to the note(s) of corresponding FG(s).
· it is RAN1 understanding that this FG is supported on the band(s) in the corresponding band combination(s) where the UE reports the support of the prerequisite FG
0. Note for FG 55-4a/4b/4c
The agreement of TEI is updated in RAN1 #115 as below (the update is colored in red).
	Agreement
Update the previous agreement made RAN1#113 as following,
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 9.2.3 and 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 time domain resource change on a PUCCH slot


The update agreement restricts the UE capability of PUCCH resource changing only in time domain. Accordingly, the content within the first bracket of FG 55-4a/4b/4c’ notes should be updated as “PUCCH resource in time domain” and the second bracket can be removed directly.
Proposal 7: For the note of FG 55-4a/b/c, the bracket of [PUCCH resource] is removed and update the “PUCCH resource” as “PUCCH resource in time domain” in the first bracket.
Consequence of FG 55-4d/4e
For the consequence of FG 55-4d, the wording “PUCCH resource” is updated as “PUCCH resource in time domain”.
The consequence of FG 55-4e can be agreed directly. 
Others highlight part
The FGs 55-4a/b/c/d/e can be applied FDD as well, and no TDD/FDD differentiation.
The FGs 55-4a/b/c/d/e can be applied to both FR1 and FR2.

Summary
In summary, all changes are given in the following proposal and table.
Proposal 8: Adopt the changes in red in the following table,

	
UE features update on Coverage Enhancements
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.

	54. NR_cov_enh2
	54-1a
	Gap requirement between multiple PRACH transmission 
	For multiple PRACH transmissions, support of multiple preamble repetitions without a gap between the last symbol of a preamble repetition in a first slot and the first symbol of a preamble repetition in a second slot 
	54-1
	Yes
	
	the gap between two preamble repetitions in two consecutive slots is needed by the UE for multiple PRACH transmissions.
	Per  band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier.
	
	Yes
	
	Dynamic waveform switching is not supported 
	Per band
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Note: If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured.
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3b
	Dynamic waveform switching for intra-band UL CA
	[bookmark: _Hlk158061635]Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] for intra-band UL CA with up to X uplink carriers in the band.
	54-3
	Yes
	
	Dynamic waveform switching is not supported for intra-band UL-CA.
	Per band
	N/A
	N/A
	N/A
	Candidate value for X {2,3,4,5}
	Optional with capability signaling.



UE features update on XR
	50. NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
FFS whether/how to capture the relationship with 11-9a
	One of {50-1, 50-1a}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-1b is based on the support of this capability for the band of the scheduled/triggered/indicated cell only
Note: For the case of joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell, the reporting of this FG applies, i.e., ignore FG 11-9a
If UE supports 11-9a but does not support this FG, the UE does not expect to be indicated for joint release including multi-PUSCH CG configuration(s)
	Optional with capability signaling



UE features update on R18 Endorsed TEI
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	55. TEI18
	55-4a
	Multiplexing Type-1 HARQ-ACK codebook in a PUSCH for PDSCH scheduled after UL grant
	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. 
	4-11, one of {5-17, 11-5}
	Yes
	N/A
	UE does not support to multiplex Type-1 HARQ-ACK codebook in a PUSCH repetition when the Type-1 codebook includes HARQ-ACK information for a PDSCH scheduled after the UL grant scheduling the PUSCH.
	Per Band
FS
	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 time domain] 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 in a PUSCH for PDSCH scheduled after UL grant
	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. 
	4-10, one of {5-17, 11-5}
	Yes
	N/A
	UE does not support to multiplex Type-2 HARQ-ACK codebook in a PUSCH repetition when the Type-2 codebook includes HARQ-ACK information for a PDSCH scheduled after the UL grant scheduling the PUSCH.
	Per Band
FS
	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 time domain] 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 in a PUSCH for PDSCH scheduled after UL grant
	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
	10-16, one of {5-17, 11-5}
	Yes
	N/A
	UE does not support to multiplex Type-3 HARQ-ACK codebook in a PUSCH repetition when the Type-3 codebook includes HARQ-ACK information for a PDSCH scheduled after the UL grant scheduling the PUSCH.
	Per Band
FS
	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 time domain] 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 in time domain to transmit HARQ-ACK for PDSCH scheduled after UL grant.
	Per Band
FS
	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
FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Conclusions
According to the above discussion, we have the following proposals:

Proposal 1: Add a new feature with index FG 54-1a for PRACH coverage enhancements, belonging to features 54. NR_cov_enh2. For FG 54-1a, 
· add a component “For multiple PRACH transmissions, support of multiple preamble repetitions without a gap between the last symbol of a preamble repetition in a first slot and the first symbol of a preamble repetition in a second slot” 
· the prerequisite feature group of this capability is FG 54-1
· it is necessary for the gNB to know if the feature is supported by UEs
· if the feature is not supported, the gap between two preamble repetitions in two consecutive slots is needed by the UE for multiple PRACH transmissions.
· indicate this capability with band granularity
· it is N/A for columns “Need of FDD/TDD differentiation”, “Need of FR1/FR2 differentiation”, “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”
· it is optional with capability signaling.

Proposal 2: For FG 54-3, 
· remove the ‘when’ from the text ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier’
· remove [/0_3]

Proposal 3: For FG 54-3b, 
· remove [/0_3]
· change the component as “Support of dynamic waveform switching for DCI format 0_1/0_2 for intra-band UL CA with up to X uplink carriers in the band”.
· if the feature is not supported, dynamic waveform switching is not supported for intra-band UL-CA
· add a note “Candidate value for X is {2,3,4,5}”.

Proposal 4: For FG 54-3a, 
· indicate this capability with band granularity
· it is N/A for columns “Need of FDD/TDD differentiation”, “Need of FR1/FR2 differentiation”, “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”
· add a note “If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured.”.

Proposal 5: For FG 50-1b, 
· remove “FFS whether/how to capture the relationship with 11-9a” in Components part.
· endorse the current description in the Note part.

Proposal 6: It is better to define the reporting granularity of 55-4a/b/c/d/e as the smallest granularity of the prerequisites, i.e. “per FS”. If coarser granularity, e.g. “per band” is allowed, then the following sentence should be added to the note(s) of corresponding FG(s).
· it is RAN1 understanding that this FG is supported on the band(s) in the corresponding band combination(s) where the UE reports the support of the prerequisite FG.

Proposal 7: For the note of FG 55-4a/b/c, the bracket of [PUCCH resource] is removed and update the “PUCCH resource” as “PUCCH resource in time domain” in the first bracket.

Proposal 8: Adopt the changes in red in the following table,

	
UE features update on Coverage Enhancement
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.

	54. NR_cov_enh2
	54-1a
	Gap requirement between multiple PRACH transmission 
	For multiple PRACH transmissions, support of multiple preamble repetitions without a gap between the last symbol of a preamble repetition in a first slot and the first symbol of a preamble repetition in a second slot 
	54-1
	Yes
	
	the gap between two preamble repetitions in two consecutive slots is needed by the UE for multiple PRACH transmissions.
	Per  band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier.
	
	Yes
	
	Dynamic waveform switching is not supported 
	Per band
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Note: If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured.
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3b
	Dynamic waveform switching for intra-band UL CA
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] for intra-band UL CA with up to X uplink carriers in the band.
	54-3
	Yes
	
	Dynamic waveform switching is not supported for intra-band UL-CA.
	Per band
	N/A
	N/A
	N/A
	Candidate value for X {2,3,4,5}
	Optional with capability signaling.



UE features update on XR

	50. NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
FFS whether/how to capture the relationship with 11-9a
	One of {50-1, 50-1a}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-1b is based on the support of this capability for the band of the scheduled/triggered/indicated cell only
Note: For the case of joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell, the reporting of this FG applies, i.e., ignore FG 11-9a
If UE supports 11-9a but does not support this FG, the UE does not expect to be indicated for joint release including multi-PUSCH CG configuration(s)
	Optional with capability signaling




UE features update on R18 Endorsed TEI
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	55. TEI18
	55-4a
	Multiplexing Type-1 HARQ-ACK codebook in a PUSCH for PDSCH scheduled after UL grant
	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. 
	4-11, one of {5-17, 11-5}
	Yes
	N/A
	UE does not support to multiplex Type-1 HARQ-ACK codebook in a PUSCH repetition when the Type-1 codebook includes HARQ-ACK information for a PDSCH scheduled after the UL grant scheduling the PUSCH.
	Per Band
FS
	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 time domain] 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 in a PUSCH for PDSCH scheduled after UL grant
	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. 
	4-10, one of {5-17, 11-5}
	Yes
	N/A
	UE does not support to multiplex Type-2 HARQ-ACK codebook in a PUSCH repetition when the Type-2 codebook includes HARQ-ACK information for a PDSCH scheduled after the UL grant scheduling the PUSCH.
	Per Band
FS
	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 time domain] 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 in a PUSCH for PDSCH scheduled after UL grant
	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
	10-16, one of {5-17, 11-5}
	Yes
	N/A
	UE does not support to multiplex Type-3 HARQ-ACK codebook in a PUSCH repetition when the Type-3 codebook includes HARQ-ACK information for a PDSCH scheduled after the UL grant scheduling the PUSCH.
	Per Band
FS
	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 time domain] 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 in time domain to transmit HARQ-ACK for PDSCH scheduled after UL grant.
	Per Band
FS
	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
FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling
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