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Introduction
This contribution addresses remaining issues on 8.12.5	UE features for other Rel-18 work items (Topics A) eRedCap, XR, CovEnh, sub-5MHz, eDSS, TEI with post-RAN1#115 status captured in [1].
[bookmark: _Hlk510705081]Discussion
eRedCap
In our view there is no need for further discussions on eRedCap UE features.
XR
RAN1 #115 has made good progress on the rel. 18 XR UE features. As shown in [1], four FGs , 50-1, 50-1a, 50-2, and 50-3, were fully agreed upon. Introduced a new FG 50-1b for Joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s). The feature is similar to 11-9a that is also joint release in a DCI for two or more configured grant Type 2 configurations. 
The main question that remains, is whether it will be possible to use FG 11-9a if multi-PUSCH CGs are supported but 50-1b is not supported. There might be two different approaches in that case: 
(i) it is possible to use FG 11-9a to release one or multiple single CG configurations by including the indexes of single CG configurations to the higher layer configured states. In that case, the multi-PUSCH CG configuration indexes will not be part of that list and it will be possible to jointly release only single CG configurations. Effectively, to enable DCI based CG configuration release in this case when multiple CG has been configured, the list (ConfiguredGrantConfigType2DeactivationStateList) cannot be configured.
(ii) another approach is to restrict using FG 11-9a if FG 50-1a is supported but 50-1b is not supported. Therefore, it will not be possible to jointly release any CG configurations, if multi-PUSCH CGs are configured without supporting 50-1b. No partial release of only single CG configurations will be possible in that case.
In order to use the same higher layer configured states and have one single logic, where the creation of the states will not require to differentiate between indexes, it is suggested that joint release feature is possible in case of configured multi-PUSCH CGs only if 50-1b is supported, otherwise it is not possible. 
Therefore, we propose the following updates related to FFSs:
Proposal 2.1 (FG 50-1b) adopt the changes as show in table 2 (explained below)
· FFS1: ”whether/how to capture the relationship with 11-9a”
The relationship with 11-9a can be mentioned in the Notes, see the FFS4.
We propose to remove this FFS
· FFS2 in Note: ”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”
Ok, it is as in FG 11-9a.
We propose to keep the text as-is and remove the yellow highlight

· FFS3 in 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”
We are ok with the FFS.
We propose to keep the text as-is and remove the yellow highlight

· FFS4 in Note: ’’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)”. This bullet leads to the second approach we discussed above. We propose to modify the text a bit to make it more clear: ’’If UE supports 11-9a but does not support this FG, the UE does not expect to be indicated for joint release of any CG configurations including multi-PUSCH CG configuration(s) if multi-PUSCH CGs are configured”.
We propose to amend the text as above and remove the yellow highlight

Besides the FFS related to 50-1b, we also wanted to clarify the release of CG configurations in case of 50-1a Multiple active multi-PUSCHs configured grant configurations. The similar FG 11-9 (Multiple active configured grant configurations) has three components in contrast to the agreed components for 50-1a (two components). The first component of 11-9 says that Separate release for different configured grant Type 2 configurations is used as part of this FG. In our understanding, the same applies for 50-1a where Separate release for different configured grant Type 2 configurations is used.
[bookmark: _Hlk158276650]Proposal 2.2: Clarify the possibility for separate release of different multi-PUSCHs configured grant Type 2 configurations in FG 50-1a and if needed add the component 1 from FG 11-9a.

Next, we discuss the FG 11-10 and 11-11, Type 2 configured grant release by DCI format 0_1 or DCI format 0_2. In case these features are supported together with FG 50-1a and/or FG 50-1, will it be possible to indicate with DCI types 0_1 and 0_2 the release of single multi-PUSCH CG? Or in order to support these indications, a separate FG tailored for multi-PUSCH is needed?

[bookmark: _Hlk158276857]Proposal 2.3: Clarify if the FG 11-10 and 11-11 can be used to release single multi-PUSCH CG with DCI type 0_1 and 0_2.








Table 2: UE features for rel 18 XR 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)”.
	1. Consequence if the feature is not supported by the UE
	2. Type
3. (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

	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 of any CG configurations including multi-PUSCH CG configuration(s) if multi-PUSCH CGs are configured
	Optional with capability signaling




CovEnh
Some progress was made on the Coverage Enhancement UE feature groups for Rel-18 in RAN1 #115 [1].  The FG 54-1 has been fully agreed. A new FG 54-3b for Dynamic waveform switching for intra-band UL CA was introduced. Three FGs 54-3, 54-3a, and 54-3b have some descriptions open, and we are addressing those issues in this contribution
· FG 54-3
· FFS1: Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] : As there is no consensus to support TPI field for DCI format 0_3 in Rel-18. Thus, it should be removed 

· FG 54-3a
· FFS (Consequence, type, etc.): Addressed on the table below

· FG 54-3b
· [bookmark: _Hlk156198676]FFS1 Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] for intra-band UL CA [with up to X CCs in the band] : The DCI 0_3 is removed. See the reasoning in FG 54-3 FFS1. We are fine with confirming the text “with up to X CCs in the band”
· FFS2: Consequence : Addressed on the table
· FFS2: Candidate value for X {FFS}: We don’t have a strong preference for this.

Proposal 3.1: Update the Coverage Enhancement FGs as in the table 3 below

Table 3 UE features for rel 18 Coverage Enhancements
	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)”.
	4. Consequence if the feature is not supported by the UE
	5. Type
6. (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

	54-3
	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.

	54-3a
	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
	PHR enhancement for dynamic waveform switching is not supported
	Per FS 
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	54-3b
	Dynamic waveform switching for intra-band UL CA
	[bookmark: _Hlk155790559]Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3]  for intra-band UL CA [with up to X CCs in the band].
	54-3
	Yes
	
	Dynamic waveform switching for intra-band UL CA is not supported
	Per band
	N/A
	N/A
	N/A
	[Candidate value for X {FFS}]
	Optional with capability signaling.










UE features for dedicated spectrum less than 5MHz
Based on the agreements reached so far, three UE feature groups (FG) were agreed:
	Index
	Feature group
	Components
	Note

	51-1
	Support for 3 MHz channel bandwidth
	1) Reception of 12 PRB PBCH based on RB-level puncturing
2) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
3) Reception of 15 PRB CORESET0
	This FG is supported for 15 kHz SCS only
This FG is applicable only when an associated SS/PBCH block is located according to Table 5.4.3.3-2 in TS 38.101-1 in Rel-18
Note: The UE supporting this FG supports configuration of 15 PRB BWP operation

	51-2
	Support 12 PRB CORESET0
	1) Reception of 12 PRB CORESET0
	This FG is supported for 15 kHz SCS only
Note: The UE supporting this FG supports configuration of 12 PRB BWP operation

	51-3
	Support 5 MHz channel bandwidth with 20 PRB CORESET0
	1) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
2) Reception of 20 PRB CORESET0
	This FG is supported for 15 kHz SCS only
This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41638 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.
Note: The UE supporting this FG supports configuration of 20 PRB BWP operation



Applicability of 51-2 – 12 PRB CORESET#0
As discussed in RAN1#114bis and RAN1#115 already, we think the usage of the 12 PRB CORESET#0 should be limited to the specific sync raster point having a 12 PRB TX bandwidth configuration (i.e. GSCN 41638 of Table 5.4.3.1-3 in TS 38.101-1). 
For the 5MHz channel bandwidth, this is already captured that the punctured 20 PRB CORESET#0 is only applicable to the specific sync raster points of 20 PRB TX bandwidth configuration. But a related note for the 12 PRB CORESET#0 is still missing. 

We think that a related note should also be added to 51-2, based on the following reasoning:
· During RAN1#113, it was extensively discussed if the 12 PRB CORESET#0 is to be used for all 3MHz channel bandwidth sync raster points and the conclusion was to support the 15 PRB CORESET#0 for the normal 3MHz channel bandwidth (with 3MHz / 15 PRB transmission bandwidth) to achieve better performance compared to using the 12 PRB CORESET#0 design. 
Therefore, it would be now slightly strange to require a UE to support the 12 PRB CORESET#0 for normal 3MHz channel operation for other than the specific sync raster point requiring the 12 PRB transmission BW. 
· We think the operation with the 3MHz and 5MHz channel bandwidths should be logically aligned: 
· For 3MHz and 5MHz channel bandwidths with the transmission bandwidths equal to the channel bandwidth (i.e. 15 & 25 PRBs), the maximum CORESET#0 bandwidth of 15 PRB and 24 PRB should be applied. 
· For 3MHz and 5MHz channel bandwidths with maximum transmission bandwidth configurations of 12 PRB and 20 PRBs with the specific sync raster points of Table 5.4.3.1-3, CORESET#0 bandwidth should be equal to the maximum transmission bandwidth configurations of 12 and 20 PRBs, respectively.
· A reasonable gNB implementation for a 3 MHz carrier would anyhow indicate the 15PRB CORESET#0 for a 3MHz channel bandwidth carrier (with 15 PRB TX bandwidth), as the gNB would not be aware if a UE accessing the cell would support the 12 PRB CORESET#0 in addition to the 15 PRB CORESET#0. And even if some UEs would be supporting it, as the indication of the CORESET#0 is per MIB, the gNB would need to react on the least capable UE for a carrier and that would be a UE supporting the 15 PRB CORESET#0 only. So why would the UE supporting the 12 PRB CORESET#0 for the specific sync raster point and indicating the support in band n100 for the specific sync raster point, would need to support the same also for the sync raster points of 3MHz channel bandwidth with 15 PRB.
· And most importantly, the 12 PRB CORESET#0 would only allow for 12 PRB BWP operation also for 3MHz channel bandwidths with 15 PRB TX bandwidth as alignment with the common RB grid is not possible, based on the following:
· During the WI phase, we discussed the required RB offsets and k_SSB offsets in order to enable 12 PRB and 15 PRB BWP operation for the 12 PRB & 15 PRB TX bandwidth which lead to the following RAN1 agreement: 
	Agreement
Revise the previous agreement as below, 
Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, [kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs]
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, at least PRB offset = 0, [2] 2 are supported
· FFS if offset = 1, 3 are supported.
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Note: the range of the PRB offsets is only applicable to the introduced new sync. raster points for 3MHz channel BW and 100kHz channel raster.



· For the new 3MHz sync raster points for 3MHz channel bandwidth with 15 PRB TX bandwidth according to Table 5.4.3.3-2 in TS 38.101-1, a k_SSB offset of 4 or 8 would need to be indicated to the UE to align the CORESET#0 with the common RB grid (based on the blue parts) in order to fit a 15 PRB BWP in the 3MHz channel bandwidth with 15 PRB TX bandwidth. But based on the related agreements in the yellow parts, the UE would not expect any other value than k_SSB=0. 
· The fact, that when using 12 PRB CORESET#0 for 15 PRB TX bandwidth being non-aligned with the common RB grid leads to the fact that 15 PRB BWP configuration could then not be supported and the gNB could only configure 12 PRB BWP also for a normal, 15 PRB 3MHz channel as 15 not fitting and the gNB being unaware of the UE supporting any other PRB size than 12 & 15 PRBs. 
· Therefore, this would be leading to a performance reduction as only 12/15=80% PRB utilization is achieved compared to using the 15 PRB CORESET#0. 

Observation 4.1: In addition to the earlier discussed arguments, it should be noted that applying the 12 PRB CORESET#0 to 3MHz channels with 15 PRB TX bandwidths (of Table 5.4.3.3-2 in TS 38.101-1) leads to a maximum PRB utilization of 80 % (12 out of 15 PRBs) and consequently reduced radio performance & throughput, as the PRBs would not be aligned with the common RB grid based on the supported k_SSB=0 for 12 PRB CORESET#0.   

Therefore, we suggest restricting the support of 12 PR CORESET#0 to the single special sync raster point with 12 PRB X bandwidth by adding a similar note as for 51-3 also to 51-2 as: This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41637 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.
 

Based on the discussion the following is proposed: 
Proposal 4.1: FG51-2 (12 PRB CORESET#0) is only applicable to the single sync raster point with 12 PRB TX bandwidth by applying the following modifications to FG51-2: 
· Add the following note: This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41637 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.
· Change the reporting type from ‘Per Band’ to ‘Per UE’ 
· i.e. adopt the following changes in red:
	Index
	Feature group
	Components
	Type

	Note

	51-2
	Support 12 PRB CORESET0
	1) Reception of 12 PRB CORESET0
	Per UE Band
	This FG is supported for 15 kHz SCS only
This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41637 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.
Note: The UE supporting this FG supports configuration of 12 PRB BWP operation





eDSS
In our view there is no need for further discussions on eDSS UE features.

TEI
RAN1#115 made the following update to the RAN1#113 agreement for a new TEI item:
	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. [image: ]between the last PDSCH and PUCCH, [image: ] 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 above feature cannot be simultaneously enabled with PUCCH carrier switching.



Proposal 6.1: Add the following note to FGs 55-4a/b/c: This feature cannot be simultaneously enabled with any of the PUCCH cell switching FGs 25-9/9a/10/10a/10b/10c

FGs 55-4a/b/c have the following open item in the notes: 
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.
We suggest removing the square brackets and adding the “time domain” clarification according to the RAN1#115 agreement to the note.
Proposal 6.2: Modify a note in FGs 55-4a/b/c as follows: 
UE does not expect to determine a different [PUCCH time domain resource] in a slot from the [PUCCH time domain 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, we discussed the open issues on UE features on Other Topic A WIs (eRedCap, XR, CovEnh, sub-5MHz, eDSS, TEI). Based on the discussions, the following related proposals are brought forward:
eRedCap
In our view there is no need for further discussions on eRedCap UE features.
XR
For XR FGs we are making the following proposals:
Proposal 2.1 (FG 50-1b), adopt the changes as show in table 2 of section 2.2 (explained below)
· FFS1: ”whether/how to capture the relationship with 11-9a”
The relationship with 11-9a can be mentioned in the Notes, see the FFS4.
We propose to remove this FFS
· FFS2 in Note: ”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”
Ok, it is as in FG 11-9a.
We propose to keep the text as-is and remove the yellow highlight

· FFS3 in 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”
We are ok with the FFS.
We propose to keep the text as-is and remove the yellow highlight

· FFS4 in Note: ’’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)”. This bullet leads to the second approach we discussed above. We propose to modify the text a bit to make it more clear: ’’If UE supports 11-9a but does not support this FG, the UE does not expect to be indicated for joint release of any CG configurations including multi-PUSCH CG configuration(s) if multi-PUSCH CGs are configured”.
We propose to amend the text as above and remove the yellow highlight

Proposal 2.2: Clarify the possibility for separate release of different multi-PUSCHs configured grant Type 2 configurations in FG 50-1a and if needed add the component 1 from FG 11-9a.
Proposal 2.3: Clarify if the FG 11-10 and 11-11 can be used to release single multi-PUSCH CG with DCI type 0_1 and 0_2.

CovEnh
There is no consensus to support TPI field for DCI format 0_3 in Rel-18. Thus, we recommend removing it from the FGs 54-3 and 54-3b
Proposal 3.1: Update the Coverage Enhancement FGs as in the table 3 of section 2.3

UE features for dedicated spectrum less than 5MHz
The discussions on the applicability of FG 51-2 (12 PRB CORESET#0) can be summarized in the following observation & proposal: 

Observation 4.1: In addition to the earlier discussed arguments, it should be noted that applying the 12 PRB CORESET#0 to 3MHz channels with 15 PRB TX bandwidths (of Table 5.4.3.3-2 in TS 38.101-1) leads to a maximum PRB utilization of 80 % (12 out of 15 PRBs) and consequently reduced radio performance & throughput, as the PRBs would not be aligned with the common RB grid based on the supported k_SSB=0 for 12 PRB CORESET#0.   

Proposal 4.1: FG51-2 (12 PRB CORESET#0) is only applicable to the single sync raster point with 12 PRB TX bandwidth by applying the following modifications to FG51-2: 
· Add the following note: This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41637 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.
· Change the reporting type from ‘Per Band’ to ‘Per UE’ 
· i.e. adopt the following changes in red:
	Index
	Feature group
	Components
	Type

	Note

	51-2
	Support 12 PRB CORESET0
	1) Reception of 12 PRB CORESET0
	Per UE Band
	This FG is supported for 15 kHz SCS only
This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41637 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.
Note: The UE supporting this FG supports configuration of 12 PRB BWP operation


eDSS
In our view there is no need for further discussions on eDSS UE features.

TEI
On TEI FGs 55-4a/b/c we have the following proposals:
Proposal 6.1: Add the following note to FGs 55-4a/b/c: This feature cannot be simultaneously enabled with any of the PUCCH cell switching FGs 25-9/9a/10/10a/10b/10c

Proposal 6.2: Modify a note in FGs 55-4a/b/c as follows: 
UE does not expect to determine a different [PUCCH time domain resource] in a slot from the [PUCCH time domain 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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