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1 Introduction
This paper provides our views on Rel-17 UE features for NR feMIMO. Detailed proposals are described in the following sections and summarized in feature list table presented in Section 3.
2 Views on UE features for NR feMIMO
2.1 Views on UE features for multi-beam operation
FG 23-1-1 Unified TCI framework for intra-cell beam management

In our view, beam indication for intra-cell and inter-cell cases need to be separated as two FGs, instead of one. Some additional components need to be supported for inter-cell beam indication, but not for intra-cell case. For example, inter-cell beam indication needs to support SSB(s) with PCI(s) different from serving cell PCI as direct or indirect source RS, but intra-cell case doesn't.
Proposal 1: Introduce separate FGs for “Unified TCI framework for intra-cell beam management” and “unified TCI framework for inter-cell beam management ", e.g., 
· FG-23-1-1 of “unified TCI framework for intra-cell beam management”

· FG-23-1-5 of “unified TCI framework for inter-cell beam management”

Regarding the basic components of “unified TCI framework for intra-cell beam management”, at least the following components need to be included:

1. Support of joint DL/UL TCI and separate DL/UL TCI with their components (configuration mechanism, QCL rules, applicable source and target signals)
2. Support of association between a TCI state and UL PC settings for PUCCH, PUSCH, and SRS
3. Support of association between a TCI state and PL-RS, where the “beam alignment” between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is assumed by the UE

4. Support of MAC-CE+DCI-based beam indication (including TCI state activation, use of DCI formats 1_1/1_2 with DL assignment)  
5. Support any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool)
6. The minimum beam application time in Y symbols
7. The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell

Regarding the 2nd and 3rd components, we prefer to make UL PC settings and PL-RS as two separate components to make the components more clear. Regarding the PL-RS, according to the following agreement from RAN1#105, whether a UE can support “beam misalignment or not” is an optional capability, thus we see “beam alignment” should be supported as the baseline, and the support of “beam misalignment” should be a separate FG.
	Agreement from RAN1#105

On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
· Whether a UE supports “beam misalignment or not” (detailed definition FFS) between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is a UE capability
· Note: The term “beam misalignment” is for discussion purpose only
· …


Regarding the 4th component, according to the following agreement from RAN1#104bis, TCI update by DCI format 1_1/1_2 without DL assignment should be a UE optional capability, thus not the baseline. The support of TCI update by DCI format 1_1/1_2 without DL assignment should be a separate FG.
	Agreement from RAN1#104bis

For beam indication with Rel-17 unified TCI, support DCI format 1_1/1_2 without DL assignment:

· …
· Support UE to report whether or not to support TCI update by DCI format 1_1/1_2. 
· For a UE supporting TCI update by DCI format 1_1/1_2, it must support TCI update by using DCI 1_1/1_2 with DL assignment, and support of the above feature for TCI update by DCI format 1_1/1_2 without DL assignment is UE optional


Regarding the 5th component, it is added according to the following agreements from RAN1#105.
	Agreement from RAN1#105
On Rel.17 unified TCI framework, 

· Any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool)
· Note: This does not imply that all such DL RSs necessarily share a same TCI state
· The DL RS includes CSI-RS and DMRS for PDSCH or PDCCH

· FFS: Whether some SRS resources or resource sets for BM can be configured as a target signal/channel of a Rel-17 UL TCI (hence the Rel-17 UL TCI state pool)
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is still TBD)


Regarding the 6th component, it is added according to the following agreements from RAN1#104 and RAN1#106.
	Agreement from RAN1#104

On the beam application time for Rel.17 DCI-based beam indication, the beam application time can be configured by the gNB based on UE capability

· Support a UE capability for the minimum value of beam application time

· …

Agreement from RAN1#106

On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the first slot to apply the indicated TCI is at least Y symbols after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication.

· Note: The Y symbols are configured by the gNB based on UE capability, which is also reported in units of symbols.


Regarding the 7th component, it is added according to the following agreement from RAN1#105.
	Agreement from RAN1#105

On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
· …

· The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell is a UE capability
· …


Proposal 2: For FG-23-1-1 of “Unified TCI framework for intra-cell beam management”, at least the following components should be included in:

1. Support of joint DL/UL TCI update and separate DL/UL TCI update with their components (configuration mechanism, QCL rules, applicable source and target signals)
2. Support of association between a TCI state and UL PC settings for PUCCH, PUSCH, and SRS

3. Support of association between a TCI state and PL-RS, where the “beam alignment” between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is assumed by the UE

4. Support of MAC-CE+DCI-based beam indication (including TCI state activation, use of DCI formats 1_1/1_2 with DL assignment)  
5. Support any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool)
6. The minimum beam application time in Y symbols

7. The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell
Considering the FG of “unified TCI framework for intra-cell beam management” as prerequisite, we see the followings need to be added as separate FGs:
· FG-23-1-1a: TCI update based on DCI formats 1_1/1_2 without DL assignment
This FG is added according to the following agreement from RAN1#104bis.
	Agreement from RAN1#104bis

For beam indication with Rel-17 unified TCI, support DCI format 1_1/1_2 without DL assignment:

· …
· Support UE to report whether or not to support TCI update by DCI format 1_1/1_2. 
· For a UE supporting TCI update by DCI format 1_1/1_2, it must support TCI update by using DCI 1_1/1_2 with DL assignment, and support of the above feature for TCI update by DCI format 1_1/1_2 without DL assignment is UE optional


· FG-23-1-1b: Support of “beam misalignment or not” for PL-RS
This FG is added according to the following agreement from RAN1#105.
	Agreement from RAN1#105

On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
· Whether a UE supports “beam misalignment or not” (detailed definition FFS) between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is a UE capability
· Note: The term “beam misalignment” is for discussion purpose only
· …


· FG-23-1-1c: Common TCI state ID update and activation across a set of configured CCs
This FG is added according to the following agreement from RAN1#103.
	Agreement from RAN1#103

On Rel-17 unified TCI framework, support common TCI state ID update and activation to provide common QCL information and/or common UL TX spatial filter(s) across a set of configured CCs:
· The above applies to intra-band CA

· The above applies to joint DL/UL and separate DL/UL beam indications 

· Just as Rel.16, the RS in the TCI state that provides QCL-TypeA [or QCL-TypeB] shall be in the same CC as the target channel or RS

· The common TCI state ID implies that the same/single RS determined according to the TCI state(s) indicated by a common TCI state ID is used to provide QCL Type-D indication and to determine UL TX spatial filter across the set of configured CCs

· FFS: The above also applies to inter-band CA 

· FFS: TCI state pool for CA 

· Opt-1: sharing a single RRC TCI state pool for the set of configured CCs, e.g., cell-group TCI state pool, or reuse TCI state pool for PDSCH in a reference cell; A CC ID for QCL-Type A RS is absent in a TCI state, and the CC ID for QCL-Type A RS is determined according to a target CC of the TCI state.
· FFS: Whether it is possible that a single TCI state in the pool includes all source RSs from different CCs

· Opt-2: configuring RRC TCI state pool per individual CC
· FFS: Whether the Rel-17 common beam update across multiple CCs applies to beam indication for single channel (e.g. PDSCH only, single CORESET), a subset of channels, or all channels


· FG-23-1-1d: The maximum number of TCI state pools {1,2, …} can be supported across BWPs and CCs in a band 
This FG is added according to the following agreement from RAN1#106.
	Agreement from RAN1#106

On Rel.17 unified TCI framework, confirm the following working assumption as an agreement with a minor refinement highlighted in red 
For common TCI state ID update and activation to provide common QCL information at least for UE-dedicated PDCCH/PDSCH and/or common UL TX spatial filter(s) at least for UE-dedicated PUSCH/PUCCH across a set of [configured] CCs/BWPs: 
· …

· Introduce a UE capability to report maximum number of TCI state pools it can support across BWPs and CCs in a band, and the candidate value at least includes 1

· FFS: Introduce a UE capability to report maximum number of configured TCI states that it can support across BWPs and CCs in a band

· FFS: How to define reference BWP/CC


Proposal 3: Considering FG-23-1-1 of “Unified TCI framework for intra-cell beam management” as prerequisite, support the following additional FGs:
· FG-23-1-1a: TCI update based on DCI formats 1_1/1_2 without DL assignment
· FG-23-1-1b: Support of “beam misalignment or not” for PL-RS
· FG-23-1-1c: Common TCI state ID update and activation across a set of configured CCs
· FG-23-1-1d: The maximum number of TCI state pools {1,2, …} can be supported across BWPs and CCs in a band
FG 23-1-2 Inter-cell measurement and reporting (for inter-cell BM and mTRP)
Regarding the FG of inter-cell measurement and reporting (for inter-cell BM and mTRP), according to the following agreements, at least the following components need to be included:
1. Support of L1-RSRP measurement on SSB(s) with PCI(s) different from serving cell PCI
2. Support of L1-RSRP reporting of K SSBRI-RSRP pairs, with at least one pair associated with a PCI different serving cell PCI
3. Support of SSBRI-RSRP pair(s) associated with a non-serving cell can be mixed with that associated with serving-cell in one reporting instance
4. The maximum number of K SSBRI-RSRP pairs {1,2,3,4} can be supported in one reporting instance
	Agreement from RAN1#104
On Rel.17 multi beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP:

· Rel.15 L1-RSRP is used as reporting quantity for measurement and reporting of non-serving-cell(s)
· Support SSB as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP, and Rel.15 SS-RSRP calculated from SSB of non-serving cell(s)
· FFS: Whether the measurement for SS-RSRP is limited within SMTC

· FFS: Detailed reporting method, e.g. via including existing L1-RSRP report, UE-initiated report etc.
· FFS: Whether or not to support CSI-RS (for e.g. mobility and/or tracking) of non-serving cell(s) as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP. If the support of CSI-RS (for e.g. mobility and/or tracking) of non-serving cell(s) as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP is confirmed, Rel.15 CSI-RSRP is also supported  

· Whether the support applies to CSI-RS with or without QCL source, or both

· FFS: The number of non-serving cell(s) for measurement/reporting 

· FFS: time behavior of the reporting, i.e. periodic, semi-persistent, aperiodic, or UE-initiated

· FFS: If other reporting quantities are supported, e.g. L3-RSRP, hybrid L1/L3-RSRP

· FFS: Dynamic activation/deactivation/selection of the beam measurement on the RS(s) associated with non-serving cell(s) via MAC CE

· FFS: Timing assumption (e.g. time of arrival and time of the measurement) for measurement of non-serving cell RS measurement
Agreement from RAN1#104

On Rel.17 multi beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP:

· A quality of up to K beams associated at least with non-serving cell(s) can be reported in a single CSI reporting instance 

· For each beam, the UE can report at least: (1) a Measured RS Indicator, and (2) a Beam Metric associated with the Measured RS Indicator

· FFS: Maximum value of K 

· FFS: If K is fixed, configured, reported by UE capability, or dynamically selected  

· FFS: The type of beam metric (e.g. L1-RSRP, L3-RSRP, or hybrid L1/L3-RSRP) and related measurement behavior 

· FFS: Whether or not beam reporting associated with non-serving cell(s) can be mixed with that with serving-cell in one reporting instance

Agreement from RAN1#104bis

On Rel.17 multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, 

· In one reporting instance, depending on NW configuration, beam(s) associated with a non-serving cell can be mixed with that associated with serving-cell 

· FFS: whether this applies to periodic, semi-persistent, and/or aperiodic

· FFS: How to report the K beams and corresponding qualities if the Tx power among the non-serving cell and with serving-cell is not the same
· Note: The supported numbers of non-serving cells (in terms of measurement/reporting) have not yet been decided. The above description doesn’t imply only one non-serving cell is allowed to be configured for measurement. Nor does this imply that only one non-serving cell is allowed in one reporting instance.
Agreement from RAN1#105

On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP,

· Support at least K=4, where K is defined as the number of beams associated at least with non-serving cell(s) reported in a single CSI reporting instance

· The maximum value of supported K is a UE capability

· K is configured by NW based on the UE capability 

· FFS: The support of K=8 and 16

· For K>4, the maximum number of beams associated with one cell is 4

· FFS: Support L1-based event-driven reporting based on Rel-16 SCell BFR framework or analogous to L3-based event-driven reporting, including the definition of L1-based event, if needed

Note: If another beam metric other than L1-RSRP is supported (e.g. L3-RSRP is still FFS), the above also applies

Conclusion from RAN1#106
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for inter-cell beam management and inter-cell mTRP, there is no consensus in supporting additional value(s) of KMAX other than 4


Proposal 4: For FG-23-1-2 of “inter-cell measurement and reporting (for inter-cell BM and mTRP)”, at least the following components should be included in:

1. Support of L1-RSRP measurement on SSB(s) with PCI(s) different from serving cell PCI

2. Support of L1-RSRP reporting of K SSBRI-RSRP pairs, with at least one pair associated with a PCI different serving cell PCI

3. Support of SSBRI-RSRP pair(s) associated with a non-serving cell can be mixed with that associated with serving-cell in one reporting instance

4. The maximum number of K SSBRI-RSRP pairs {1,2,3,4} can be supported in one reporting instance
FG 23-1-5 Unified TCI for inter-cell beam management
Regarding the FG of “Unified TCI framework for inter-cell beam management”, according to the following agreements, at least the following components need to be included.
1. Support Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) for the applicable channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals
2. Support one Rel-17 active DL TCI state/QCL per band
3. Support of SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
4. The maximum of physical cell IDs (including that of the serving cell) can be associated with the activated TCI states 
	Agreement from RAN1#106

Confirm the following working assumption with revision in RED
On Rel.17 beam indication enhancements for L1/L2-centric inter-cell beam management mobility, support the following:

· Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) 

· FFS (to be decided in RAN1#106-e): Whether this also applies to PDSCH/PUSCH associated with UE-dedicated CORESETs only or additional target channels (e.g. UE-dedicated PDCCH/PUCCH) 
· FFS: Whether the above is supported only for joint TCI, or both joint TCI and separate DL/UL TCI (including that, if separate DL/UL TCI is supported, the DL TCI and UL TCI associated with a same cell) 

· FFS: Whether to support activation of TCI states for more than one cells simultaneously

· FFS: Whether down-selection between MAC-CE only based and MAC-CE+DCI-based beam indication scheme is necessary

· The DL QCL and UL spatial relation rules already agreed for intra-cell scenario 

· Already agreed up to RAN1#106-e day2

· FFS: The use of SSB associated with a physical cell ID different from that of the serving cell as an indirect QCL reference for UE-dedicated PDSCH 

· FFS (to be decided in RAN1#106-e): Whether this also applies to UE-dedicated PDCCH 

· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel

· FFS (to be decided in RAN1#106-e): Whether SSB associated with a physical cell ID different from that of the serving cell can also be used as a direct QCL reference (source RS) for UE-dedicated PDCCH/PDSCH

Agreement from RAN1#106

On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:

· The channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals 

· For the aforementioned applicable channels and signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)

· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell

· For inter-cell beam management, the support of more than one Rel-17 active DL TCI state / QCL per band is a UE capability

· If UE does not support such capability, MAC-CE based beam indication (activation of one TCI state) can be used to switch between two different DL receptions along two different beams

· Note: The serving cell does not change when beam selection is done

· Note: This does not preclude the possibility for TA update on non-serving cell 

· FFS: For a UE supporting Rel.17 beam indication feature for inter-cell beam management, up to 5 CORESETs can be configured per BWP

Agreement from RAN1#106

On Rel.17 beam indication enhancements for inter-cell beam management, for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation):

· Support a UE feature on how many physical cell IDs (including that of the serving cell) can be associated with the activated TCI states 

· FFS: If UE is configured for only one physical cell ID, decide between the following two options:

· Opt1: the NW can activate TCI states associated with either the same physical cell ID as that of the serving cell or a different physical cell ID from that of the serving cell 

· Opt2: the NW can only activate TCI states associated with the same physical cell ID as that of the serving cell

Note: The above does not necessarily mean that more than 1 physical cell ID that is not serving cell in RRC


Proposal 5: For FG-23-1-5 of “unified TCI framework for inter-cell beam management”, at least the following components should be included in:

1. Support Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) for the applicable channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals 
2. Support one Rel-17 active DL TCI state/QCL per band
3. Support of SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)

4. The maximum of physical cell IDs (including that of the serving cell) can be associated with the activated TCI states 
Considering the FG of “unified TCI framework for inter-cell beam management” as prerequisite, we see the followings need to be added as separate FGs:

· FG-23-1-5a: Support of more than one Rel-17 active DL TCI state/QCL per band
This FG is added according to the following agreement from RAN1#106.
	Agreement from RAN1#106

On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:

· The channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals 

· For the aforementioned applicable channels and signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)

· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell

· For inter-cell beam management, the support of more than one Rel-17 active DL TCI state / QCL per band is a UE capability

· If UE does not support such capability, MAC-CE based beam indication (activation of one TCI state) can be used to switch between two different DL receptions along two different beams

· Note: The serving cell does not change when beam selection is done

· Note: This does not preclude the possibility for TA update on non-serving cell 

· FFS: For a UE supporting Rel.17 beam indication feature for inter-cell beam management, up to 5 CORESETs can be configured per BWP


Proposal 6: Considering FG-23-1-5 of “unified TCI framework for inter-cell beam management” as prerequisite, support the following additional FGs:

· FG-23-1-5a: Support of more than one Rel-17 active DL TCI state/QCL per band
2.2 Views on UE features for multi-TRP PDCCH

FG 23-2-1 Multi-TRP PDCCH repetition
For component 2, the UE doesn’t have to report multiple numbers because reporting value 3 means basically UE can also support 2 BDs. 

Proposal 7: Remove [or more] in the description of component 2. Remove {2,3} in the candidate value of component 2.  
FG 23-2-1a Overlap of PDCCH candidates
UE doesn’t have to report component 4 of FG 23-2-1 if UE reports ‘not monitored’ in component 3 of FG 23-2-1. Therefore, we propose to make a separate FG for component 4. We also want to propose candidate values for this new FG.

Proposal 8: Make a separate FG for component 4 of FG 23-2-1. The candidate values can be {4, 8, 16, 32}.

2.3 Views on UE features for multi-TRP PUCCH, PUSCH

Since the components other than the first ones in FG 23-3-1 and FG 23-3-2 are agreed as UE optional features of multi-TRP PUCCH/PUSCH repetitions, these features should be listed as separate feature groups.
Proposal 9:  Move Components 2, 3, 4, 5 in FG 23-3-1 into distinct feature groups FG 23-3-1a, FG 23-3-1b, FG 23-3-1c, FG 23-3-1d. 
Proposal 10:  Move Components 2, 3, 4 in FG 23-3-2 into distinct feature groups FG 23-3-2a, FG 23-3-2b, FG 23-3-2c.

2.4 Views on UE features for multi-TRP intercell-operation

FG 23-4 IntCell-mTRP
We have the following agreement in RAN1#106-e meeting:

	Agreement
Rel. 17 inter-cell MTRP , the maximum number of additional RRC -configured PCIs  per CC is denoted X and can be reported as a UE capability

· For the report value of X, multiple candidate values including 1 is supported. 

· FFS : Which values to support other than 1. 

· Values larger than 7 are precluded

· RAN1 needs to agree on value(s) of X other than 1

· Down-select one of the following alternatives:

· Alt 1: A single value of X is reported as UE capability for any possible SSB time domain position and periodicity

· Alt 3: At least Two independent X values (X1, X2) are reported as a UE capability for at least two different assumptions on SSB time domain position and periodicity with respect to serving cell SSB 

· The serving cell PCI is always associated with active TCI states, only 1 additional PCI can be associated with the active TCI States


First of all, component 2 should be a separate FG because UE doesn’t have to report this component if it only support 1 non-serving cell PCI. In addition, from the highlighted part, candidate values larger than 7 are precluded in the UE capability signalling. However, the detailed design should be finalized after down-selecting one of alternatives in the above agreement. Therefore, we have the following proposals. 

Proposal 11: Change original FG 24-4 to FG 24-4-1. Component 2 should be a separate FG (FG 24-4-2). The candidate values for FG 24-4-2 are {2, 3, 4, 5, 6, 7}.

Inter-cell measurement and reporting (FG 23-1-2) is a prerequisite feature group of these feature groups. 
Proposal 12: Prerequisite feature group for FG 24-4-1 and FG 24-4-2 should be FG 23-1-2.

2.5 Views on UE features for multi-TRP beam management

FG 23-5-1 Beam measurement and reporting enhancements for MTRP

Regarding FG 23-5-1, we prefer to add “measurement” since this feature not only enhance the beam reporting but also the beam measurement. Also, we suggest to add “for MTRP” to clarify the intension of the enhancements. For FG of “Beam measurement and reporting enhancements for MTRP”, at least the following components need to be included according to the following agreements:
1. Support a single L1-RSRP reporting instance consisting of N beams pairs/groups and M=2 beams per pair/group
2. Support beam measurement on two CMR resource sets

3. Support of the maximum number of beam groups {1, 2, 3, 4} in one reporting instance
	Agreement from RAN1#104

For beam measurement in support of M-TRP simultaneous transmission 

· Support a single CSI-report consisting of N beams pairs/groups and M (M>1) beams per pair/group, and different beams within a pair/group can be received simultaneously 

· Support M = 2

· Support extending the maximum value of N > 1, exact value FFS

· N=1 and N=2

· FFS: Other values larger than 2

· FFS: Whether the UE could report beams are received with different RX beams

· Further study the support of option 1 and option 3

· The above applies at least for L1-RSRP

· FFS: L1-SINR 

Agreement from RAN1#105

· For beam measurement/reporting option 2, the maximum number of beam groups in a single CSI-report is a UE capability and may take value from Nmax = {1,2,3,4} in Rel.17.

· FFS: If UCI payload reduction for Nmax>=2 is needed and if so, how

· The number of beam groups (N) reported in a single CSI-report

· Alt1: The value of N is configured by RRC signalling

Conclusion from RAN1#106

There is no consensus to support M>2 beams per group for beam reporting option 2 in Rel.17.
Agreement from RAN1#104bis
On CMR resource configuration for beam reporting option 2, decide in RAN1#105-e whether to adopt “set” or “subset”:

· NOTE: the following has been agreed

· Two CMR resource sets or subsets, per periodic/semi-persistent CMR resource setting

· FFS : extension to aperiodic CMR resource setting if two CMR resource sets are supported

· Each reported beam pair in a single CSI -report consists of M = 2 SSBRI/CRI values, where each SSBRI /CRI points to a CMR resource in a different CMR resource set or subset.

· FFS : bitwidth of each SSBRI/CRI determined based on the number of SSB/CSI-RS resources from the associated set/subset, or across two sets/subsets

Agreement from RAN1#105

For CMR configuration for option 2, adopt

· Alt-1: “set”

Agreement from RAN1#106
For aperiodic report of beam reporting option 2, 

· When associated with aperiodic resource setting, extend the existing RRC parameter CSI-AssociatedReportConfigInfo to be configured with two CMR resource sets where each may be configured with their corresponding QCL information.

· FFS: Detailed association scheme 

· When associated with periodic/semi-persist resource setting, the resource setting comprises two CMR resource sets. 


Proposal 13: For FG-23-5-1 of “Beam measurement and reporting enhancements for MTRP”, at least the following components should be included in:

1. Support a single L1-RSRP reporting instance consisting of N beams pairs/groups and M=2 beams per pair/group

2. Support beam measurement on two CMR resource sets
3. Support of the maximum number of beam groups {1, 2, 3, 4} in one reporting instance

FG 23-5-2 MTRP BFR
We think “maximum number of BFD-RS resources per set” should be a component of FG for MTRP BFR, instead of a standalone FG. Thus, we suggest to change FG 23-5-2 to “MTRP BFR”, and at least the following components need to be included according to the following agreements:

1. Support two BFD-RS sets

2. Support 1-to-1 association between each BFD-RS set and an NBI-RS set
3. Support up to two PUCCH-SR resources for MTRP BFRQ
4. Support MTRP BFRQ MAC-CE

5. Support the same gNB response as in Rel.16 SCell BFR
6. Support beam update for PDCCH after receiving gNB response on MTRP BFR MAC-CE
7. The maximum number of BFD-RS resources per set

8. The maximum number of BFD-RS resources in two BFR-RS sets per DL BWP 

	Agreement from RAN1#104

For M-TRP BFR
· Support 2 BFD-RS sets per BWP, and up to N resources per BFD-RS set

· FFS: value of N (e.g. fixed in specification, or UE capability)

· FFS: number of BFD RSs across all BFD-RS sets per DL BWP (e.g. fixed maximum value or UE capability)

Agreement from RAN1#104bis
On BFD-RS of TRP-specific BFR

· BFD-RS resource number: 

· The total number of RSs in two BFR-RS sets per DL BWP is a UE capability
· On the maximum number of RS per BFD-RS set, down-select from the following two alternatives in RAN1#105-e

· Alt1: max value is 2

· Alt2: max value is a UE capability, including possible candidate value of 1

Agreement from RAN1#106

The maximum number of BFD-RS resources per set is a UE capability, including a possible candidate value of 1 in Rel.17. 

Agreement from RAN1#104

For M-TRP BFR 

Support 1-to-1 association between each BFD-RS set and an NBI-RS set
· FFS: Association details

Agreement from RAN1#104

For BFRQ of M-TRP BFR

· Option 3: Up to two dedicated PUCCH-SR resources in a cell group

· FFS: Whether PUCCH-SR for SCell can be reused for M-TRP

· Support BFRQ MAC-CE that can convey information of failed CC indices, one new candidate beam for the failed TRP/CC (if found), and whether new candidate beam is found

· Support at least indication of a single TRP failure 

· FFS: whether/what information of failed TRP(s) is conveyed in the MAC-CE

· FFS: whether/how to support  indication of more than one TRP failure, corresponding BFR procedure, and applicable cell type (SCell vs. SpCell)

· FFS: UE behavior when TRP failure status is different across cells

· FFS: Whether PUCCH SR resource can be configured with 2 spatial relations

Agreement from RAN1#104

BFRQ response 

· Support at least the same gNB response as in Rel.16 SCell BFR (i.e. DCI with toggled NDI scheduling a same HARQ process ID as the PUSCH carrying BFRQ MAC-CE)

Agreement from RAN1#106

· For the case of all CORESETs with 1 activated TCI state per CORESET, after 28 symbols from receiving the BFR response, the QCL assumption of all CORESETs associated with the failed BFD-RS set reported in the MAC-CE for TRP-specific BFR is updated by the RS resource associated with the latest reported new candidate beam (if found) associated with the failed BFD-RS set

· FFS: How to associate CORESET(s) with failed BFD-RS set

· FFS: SCS configuration of 28 symbols

· FFS: Update of QCL assumption for other DL channels/RSs, UL spatial filter/power control assumption for PUCCH, and other UL channels/RSs 

· FFS: the case of CORESETs with 2 activated TCI states per CORESET. 

· The above applies to SCell and SpCell

· The above applies at least for the multi-DCI case




Proposal 14: For FG-23-5-2 of “MTRP BFR”, at least the following components should be included in:

1. Support two BFD-RS sets

2. Support 1-to-1 association between each BFD-RS set and an NBI-RS set

3. Support up to two PUCCH-SR resources for MTRP BFRQ

4. Support MTRP BFRQ MAC-CE

5. Support the same gNB response as in Rel.16 SCell BFR

6. Support beam update for PDCCH after receiving gNB response on MTRP BFR MAC-CE
7. The maximum number of BFD-RS resources per set

8. The maximum number of BFD-RS resources in two BFR-RS sets per DL BWP 

2.6 Views on UE features for HST-SFN deployment

FG 23-6-1 SFN scheme A (scheme 1)
UE feature for dynamic switching should be separated from FG 23-6-1 because some UEs can only support SFN scheme A without supporting dynamic switching.
Proposal 15: Component 3 for dynamic switching should be a separate FG.

FG 23-6-2 SFN scheme B (TRP based pre-compensation)
For the same reason, we have the similar proposal.
Proposal 16: Component 2 for dynamic switching should be a separate FG.
FG 23-6-4 Default beam setup for HST
UE can only support default DL beam not default UL beam. Also, UE can only support default UL beam not default DL beam. Thus, we would like to propose the following.
Proposal 17: FG 23-6-4 should be separated to two FG 23-6-4 (Default DL beam setup for HST) and FG 23-6-4a (Default UL beam setup for HST). Components 1, 2, 3 are included in original FG 23-6-4 and components 4, 5, 6 are included in FG 23-6-4a. 
2.7 Views on UE features of CSI enhancement for multi-TRP
FG 23-7-1 Basic features of CSI enhancement for multi-TRP
As agreed in RAN1#104e, Option 1 with X = 1, 2 is UE optional. In addition, since Option 2 requires additional processing of single-TRP measurement hypotheses, we prefer Option 2 not considered as a basic feature for NCJT CSI. Thus, we have the following proposals:

Proposal 18: Only Option 1 is considered as a basic feature of CSI enhancement for multi-TRP. In FG 23-7-1, include “Support of reporting one NCJT measurement hypothesis and maximum X single-TRP measurement hypotheses” in the component.

Proposal 19: Add a new FG “Support of reporting one among NCJT and single-TRP measurement hypotheses”.
FG 23-7-2 Support of max # of Tx ports per resource in a resource set for multi-TRP CSI
In addition to 24, 32, we prefer to add additional number of ports to support more versatile UE implementations.

Proposal 20: For FG 23-7-2 Support of max # of Tx ports per resource in a resource set for multi-TRP CSI, add candidate values 4, 8, 12, 16.
FG 23-7-3 Support of max # resources in a resource set for multi-TRP CSI

The basic feature of NCJT CSI is to configure one NCJT measurement hypothesis for CSI measurement and reporting. Thus, it is natural that UE can report to support maximum two CMRs in a CSI-RS resource set. To support full flexibility, we prefer all integers from 2 to 8 can be reported by UE.
Proposal 21: For FG 23-7-3 Support of max # resources in a resource set for multi-TRP CSI, include 2, 3, 4, 5, 6, 7, 8 as candidate values.
Finally, FG 23-7-2 and FG 23-7-3 can be merged into FG 23-7-1 as UE can report its capability by reporting the maximum supportable values.
Proposal 22: FG 23-7-2 and FG 23-7-3 are merged into FG 23-7-1.

2.8 Views on UE features of SRS enhancement

FG 23-8-7 Start RB location hopping for partial frequency SRS
Proposal 23: FG 23-8-7 (Start RB location hopping for partial frequency SRS) requires FG 23-8-6 (Partial frequency sounding of SRS).

2.9 Views on UE features of CSI enhancement for FDD reciprocity

FG 23-9-2 Support of Mv=2 for FeType-II

For FeType-II codebook enhancement with Mv=2 feature, a window with size N is configured to UE. Whether to support FD bases reporting for N>Mv should be a separated UE capability.
Proposal 24: For FG 23-9-2 of “Support of Mv=2 for FeType-II”, add one component “Support of window size N>Mv”.
FG 23-9-4 Support of PMI subbands with R>1 for FeType-II

Proposal 25: Add a new FG 23-9-4 of “Support of PMI subbands with R>1 for FeType-II” as a separated UE capability.

3 UE feature list for feMIMO

We provide the UE feature list for feMIMO considering our proposals. Revised parts are written with track change.
	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

	 23. NR_FeMIMO
	23-1-1
	Unified TCI framework for intra-cell beam management
	
1. Support of joint TCI update and separate DL/UL TCI update with their components (configuration mechanism, QCL rules, applicable source and target signals)

2. Support of association between a TCI state and UL PC settings for PUCCH, PUSCH, and SRS 
3. Support of association between a TCI state and PL-RS, where the “beam alignment” between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is assumed by the UE
4. Support of MAC-CE+DCI-based beam indication (including TCI state activation, use of DCI formats 1_1/1_2 with DL assignment)
5. Support any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool)
6. The minimum beam application time of Y symbols
7. The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell
	
	
	
	
	
	
	
	
	{Support, Not support}
Component 6: {x, y, z, …} symbols 

Component 7 {a, b, c, ...}
	Optional

	 23. NR_FeMIMO
	23-1-1-1a
	TCI update based on DCI formats 1_1/1_2 without DL assignment
	Support TCI update based on DCI formats 1_1/1_2 without DL assignment
	23-1-1
	
	
	
	
	
	
	
	{Support, Not support}
	

	 23. NR_FeMIMO
	23-1-1-1b
	“Beam misalignment or not” for PL-RS
	Support of “beam misalignment or not” for PL-RS
	23-1-1
	
	
	
	
	
	
	
	{Support, Not support}
	

	 23. NR_FeMIMO
	23-1-1-1c
	Common TCI state ID update and activation across a set of configured CCs
	Support common TCI state ID update and activation across a set of configured CCs
	23-1-1
	
	
	
	
	
	
	
	{Support, Not support}
	

	 23. NR_FeMIMO
	23-1-1-1d
	The maximum number of TCI state pools can be supported across BWPs and CCs in a band
	The maximum number of TCI state pools can be supported across BWPs and CCs in a band
	23-1-1
	
	
	
	
	
	
	
	{1, 2, 3, ...}
	

	 23. NR_FeMIMO
	23-1-2
	Inter-cell measurement and reporting (for inter-cell BM and mTRP)
	1. Support of L1-RSRP measurement on SSB(s) with PCI(s) different from serving cell PCI

2. Support of L1-RSRP reporting of K SSBRI-RSRP pairs, with at least one pair associated with a PCI different serving cell PCI
3.  Support of SSBRI-RSRP pair(s) associated with a non-serving cell can be mixed with that associated with serving-cell in one reporting instance
4. The maximum number of K SSBRI-RSRP pairs can be supported in one reporting instance
	
	
	
	
	
	
	
	
	{Support, Not support}
Component 4: {1, 2, 3, 4}
	Optional

	 23. NR_FeMIMO
	23-1-3
	MPE mitigation
	Support of enhanced reporting for MPE mitigation (with SSBRI/CRI and associated P-MPR in PHR reporting)
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-1-4
	MPUE support for UL 
	[depending on agreement]
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	 23. NR_FeMIMO
	23-1-5
	Unified TCI framework for inter-cell beam management
	1.
Support Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) for the applicable channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals

2.
Support one Rel-17 active DL TCI state/QCL per band

3.
Support of SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)

4.
The maximum of physical cell IDs (including that of the serving cell) can be associated with the activated TCI states
	23-1-1, 23-1-2
	
	
	
	
	
	
	
	{Support, Not support}

Component 4: {1, 2, …}
	Optional

	 23. NR_FeMIMO
	23-1-5a
	Support of more than one Rel-17 active DL TCI state/QCL per band
	1. Support of more than one Rel-17 active DL TCI state/QCL per band for inter-cell beam management
2. The maximum number of Rel-17 active DL TCI state/QCL per band for inter-cell beam management
	23-1-5
	
	
	
	
	
	
	
	{Support, Not support}
Component 2: {2,3,….}
	Optional

	23. NR_FeMIMO
	23-2-1
	Multi-TRP PDCCH repetition
	1. Support of PDCCH repetition (based on two linked SS sets associated with corresponding CORESETs)

2. Support of reporting one  number as required number of BDs for the two PDCCH candidates

3. Support of whether the individual candidate is monitored or not when one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET


	
	
	
	
	
	
	
	
	Component1: {Support, Not support}

Component2: {2, 3}

Component3: {monitored, not monitored}

	Optional

	23. NR_FeMIMO
	23-2-1a
	Overlap of PDCCH candidates
	Maximum number of overlaps between one of linked PDCCH candidates and an individual PDCCH candidate when one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET
	
	
	
	
	
	
	
	
	{4, 8, 16, 32}
	Optional

	23. NR_FeMIMO
	23-2-2
	Two QCL TypeD for PDCCH repetition
	Support of determining two QCL-TypeD for overlapping CORESETs in the same CC or for intra-band CA when UE is configured with PDCCH repetition
	
	
	
	
	
	
	
	FR2 only
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-2-3
	PDCCH repetition for Type3 CSS
	Support of PDCCH repetition for Type3 CSS
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-1
	Multi-TRP PUSCH repetition
	Support of multi-TRP PUSCH repetition (based on PUSCH repetition type A and B)

2. Support of cyclic mapping when the number of repetitions is larger than 2 for single DCI based M-TRP PUSCH repetition Type A and B,

3. Support of second TPC field for per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2

4. Support of PHR reporting related to M-TRP PUSCH repetition (calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.)

5. Support of CG PUSCH transmission towards M-TRPs using a single CG configuration (Use same beam mapping principals as dynamic grant PUSCH repetition scheme.)
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-1a
	Support of cyclic mapping when the number of repetitions is larger than 2 for single DCI based M-TRP PUSCH repetition Type A and B
	
	23-3-1
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-1b
	Support of second TPC field for per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2
	
	23-3-1
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-1c
	Support of PHR reporting related to M-TRP PUSCH repetition
	Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.
	23-3-1
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-1d
	Support of CG PUSCH transmission towards M-TRPs using a single CG configuration 
	Use same beam mapping principals as dynamic grant PUSCH repetition scheme.
	23-3-1
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-2
	Multi-TRP PUCCH repetition
	Support of PUCCH repetition scheme 1 (inter-slot repetition)

2. Support of PUCCH repetition scheme 3 (intra-slot repetition)

3. Support of cyclic mapping for beam mapping/power control parameter set mapping for PUCCH repetitions scheme 1 and 3

4. Support of second TPC field for per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2


	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-2a
	Support of PUCCH repetition scheme 3 (intra-slot repetition)
	
	23-3-2
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-2b
	Support of cyclic mapping for beam mapping/power control parameter set mapping for PUCCH repetitions 
	
	23-3-2
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-3-2c
	Support of second TPC field for per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2
	
	23-3-2
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-4-1
	IntCell-mTRP
	Support of including other cell info in RRC TCI state config


	23-1-2
	
	
	
	
	
	
	
	{Support, Not support}

	Optional

	23. NR_FeMIMO
	23-4-2
	Non-serving cell PCIs
	. Support of X>1 (max number of PCIs different from serving cell)
	23-1-2
	
	
	
	
	
	
	
	Component {2,3,4,5,6,7}
	Optional

	23. NR_FeMIMO
	23-5-1
	Beam measurement and reporting enhancements for MTRP
	1.
Support a single L1-RSRP reporting instance consisting of N beams groups and M=2 beams per pair/group

2.
Support beam measurement on two CMR resource sets
3. Support of the maximum number of beam groups in one reporting instance

	
	
	
	
	
	
	
	
	{Support, Not support}
Component: {1,2,3,4}
	Optional

	23. NR_FeMIMO
	23-5-2
	MTRP BFR
	1. Support two BFD-RS sets

2. Support 1-to-1 association between each BFD-RS set and an NBI-RS set

3. Support up to two PUCCH-SR resources for MTRP BFRQ

4. Support MTRP BFRQ MAC-CE

5. Support the same gNB response as in Rel.16 SCell BFR

6. Support beam update for PDCCH after receiving gNB response on MTRP BFR MAC-CE

7. The maximum number of BFD-RS resources per set

8. The maximum number of BFD-RS resources in two BFR-RS sets per DL BWP 



	
	
	
	
	
	
	
	
	{Support, Not support}
Component 7: {1, [2,…]}
Component 8: {2, …}
	Optional

	23. NR_FeMIMO
	23-6-1
	SFN scheme A (scheme 1)
	1. Support of scheme A for PDCCH

2. Support of scheme A for PDSCH


	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-1a
	Dynamic switching for SFN scheme A
	Support of dynamic switching between single-TRP and SFN PDSCH scheme A for DCI formats 1_1, 1_2
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-2
	SFN scheme B (TRP based pre-compensation)
	1. Support of scheme B for PDCCH and PDSCH


	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-2a
	Dynamic switching for SFN scheme B
	Support of dynamic switching between single-TRP and SFN PDSCH scheme B for DCI formats 1_1, 1_2
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-3
	Simultaneous activation of two TCI states for PDCCH across multiple CCs (HST)
	Support of simultaneous activation of two TCI states in all BWPs across set of configured component carriers
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-4
	Default DL beam setup for HST
	1. Support of PDSCH reception using default beam for Rel-17 enhanced SFN scheme when PDSCH is scheduled with offset less than threshold

2. Support PDSCH reception using default beam for Rel-17 enhanced SFN scheme when TCI field is not present in DCI

3. Support aperiodic CSI-RS reception using default beam for Rel-17 enhanced SFN scheme when scheduling offset is less than threshold




	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-6-4a
	Default UL beam setup for HST
	1. Support of single-TRP PUCCH transmission using default beam when enhanced SFN PDCCH transmission scheme is configured

2. Support of single-TRP PUSCH transmission using default beam when enhanced SFN PDCCH transmission scheme is configured

3. Support of single-TRP SRS resource transmission using default beam when enhanced SFN PDCCH transmission scheme is configured
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of Nmax=1
2. Support of reporting one NCJT measurement hypothesis and maximum X single-TRP measurement hypotheses

3. Support of max # of Tx ports per resource in a resource set for Multi-TRP CSI
4. Support of max # resources in a resource set for Multi-TRP CSI
5. FFS others
	
	
	
	
	
	
	
	
	{Support, Not support}
Component 2: {0, 1, 2}

Component 3: {4, 8, 12, 16, 24, 32}
Component 4: {2, 3, 4, 5, 6, 7, 8}
	Optional

	23. NR_FeMIMO
	23-7-2
	Support of max # of Tx ports per resource in a resource set for Multi-TRP CSI
	{24  ports, 32 ports} 
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-3
	Support of max # resources in a resource set for Multi-TRP CSI
	FFS exact candidate values, Ks,max  is up to 8
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-2
	Support of Nmax=2 for Multi-TRP CSI
	
	23-7-1
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-3
	Whether two CMRs from a CMR pair configured for a NCJT measurement hypothesis can be used for Single-TRP measurement hypotheses
	FR2 only
	23-7-1
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-7-4
	Support of reporting one among NCJT and single-TRP measurement hypotheses
	
	23-7-1
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-1
	SRS triggering offset enhancement
	Support of determining aperiodic SRS location based on available slot
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-2
	Triggering SRS only in DCI 0_1/0_2
	Support of triggering SRS in DCI 0_1/0_2 without data and without CSI
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-3
	SRS Antenna switching for >4Rx
	Support of SRS antenna switching xTyR with y>4
	
	
	
	
	
	
	
	
	{1T6R, 1T8R, 2T6R, 2T8R, 4T6R, 4T8R}
	Optional

	23. NR_FeMIMO
	23-8-4
	Maximum 2 SP SRS sets for antenna switching
	Support of maximum 2 SP SRS resource sets for antenna switching
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-5
	Increased repetition for SRS
	Support of increased repetition patterns (8, 10, 12, 14 symbols) for SRS
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-6
	Partial frequency sounding of SRS
	Support of partial frequency sounding for SRS
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-7
	Start RB location hopping for partial frequency SRS
	Support of start RB location hopping in partial frequency sounding
	23-8-6
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-8-8
	Comb-8 SRS
	Support of comb-8 for MIMO SRS
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-9-1
	Basic Features of Further Enhanced Port-Selection Type II Codebook (FeType-II)
	1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support Port-selection FeType-II with Mv=1

2. FFS others
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional

	23. NR_FeMIMO
	23-9-2
	Support of Mv=2 for FeType-II
	1. Support of window size N>Mv

2. FFS others
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional
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	23-9-3
	Support of rank 3, 4 for FeType-II
	
	
	
	
	
	
	
	
	
	{Support, Not support}
	Optional
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	23-9-4
	Support of PMI subbands with R>1 for FeType-II
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