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1	Introduction
In this contribution we follow-up on the remaining aspects around the NR UE feature list. We address all the remaining aspects after RAN #80 together with some set of open issues that was not discussed there. The last part is about adding UE features for MCS and CQI targeting higher reliability and capabilities for faster UE processing time. 
The paper is based on [1] from RAN.
[bookmark: _Ref178064866]2	Discussion

Radio link monitoring is a basic feature in a cellular system. In NR, UEs perform RLM based on a number of RSs of different type of RSs: CSI-RS or SSB. It has already been agreed that support for RLM based on either type of RS is mandatory (capabilities 1-4 and 1-7). In some deployment scenarios, it may be relevant that the UE performs RLM based on a mix of CSI-RS and SSBs, and the standard also describes this possibility.  Since the complexity of RLM is mainly determined by the number of RSs, rather than if the RSs are of same or different types, we propose that also UE capability 1-8 is mandatory: 
[bookmark: _Toc521703462]1-8 is assigned to be mandatory with capability signalling

The shorter the PDSCH beam switching delay, the better the performance. Furthermore, introducing (large) delays in the PDSCH scheduling complicates the gNB scheduler implementation. On the other hand, the UE would need some time to decode the PDCCH and adjust its Rx beam. This trade-off has been well captured in the candidate values for PDSCH beam switching delay in feature 2-2. Thus, we propose to agree on these values:
[bookmark: _Toc521703463]The candidate value set for feature 2-2 is {7,14,28} symbols for SCS=60kHz and {14,28} symbols for SCS=120kHz 


Four layer MIMO for any number of carriers for all bands where 4 Rx are required may impose an excessive burden on UEs.

[bookmark: _Toc521703464]For 2-3, UEs can report reduced MIMO capability in bands requiring 4 Rx according to band combinations, but no less than 2 layers.
To balance flexibility and signaling overhead, the TCI states are signaled to the UE in a two-stage mechanism: 
· The NW configures the UE with a list of TCI states using RRC. 
· The NW then activates different TCI states using MAC CE. 
The UE uses only the activated TCI state(s) to extract channel properties of the corresponding target reference signal.
With the two-stage mechanism, the NW can configure a sufficient number of TCI states and then use MAC CE to select between them, making MAC CE the main signaling mechanism to update QCL relations. Only at rare occasions (e.g., at handover) the list of TCI states needs to be re-configured using RRC. To use MAC CE as the main signaling mechanism to update QCL associations, the number of configured TCI states must be large enough not to impact the two-stage signaling mechanism:
[bookmark: _Toc521484256][bookmark: _Toc521703460]The two-stage signaling mechanism for TCI states becomes severely limited if the UE supports only a small number of configured TCI states.
The RRC signaling supports up to 64 TCI states, and due to restrictions in the allowed TCI states configurations, not all RSs can use the same TCI state. With the current restrictions, a UE in a cell covered by 10 SS/PBCH block beams will need to be configured with 30 TCI states. 
Luckily, the UE complexity related to the number of configured TCI states is limited. (This is in contrast to the number of activated TCI states, which has a clear impact on the UE complexity.)
[bookmark: _Toc521484257][bookmark: _Toc521703461]The impact on UE complexity from the number of configured TCI states is small, since the UE is only required to track activated TCI states.
Based on the above observations, we propose: 
[bookmark: _Toc521703465]Component 2 of 2-4 is removed and 64 configured TCI states is mandatory. Add a note saying that the UE is only required to track activated TCI states.
We note that there is also a relationship to UE feature 2-51: the maximum number of configured TRSs. To avoid the RRC reconfigurations, also the number of configured TRS needs to be large enough.

Mandating fully or partially coherent coherency subsets would impose a significant burden on the UE, and may reduce the availability of UEs capable of multi-layer transmission.  Similarly, support for multi-layer UL MIMO could be excessively complex or overly impact power budgets for some UEs.
[bookmark: _Toc521703466]2-13 is optional with capability signalling. 
[bookmark: _Toc521703467]2-14 and 2-15 are optional with capability signalling

CSI-RS is associated with SRS in non-codebook based precoding using two different IEs, so the capability definition is not quite correct.  
[bookmark: _Toc521703468] 2-15: Clarify description to … via RRC parameter “SRS-AssocCSIRS” and/or  AperiodicSRS-ResourceTrigger”’ to align with 38.214 6.1.1.2

With beam correspondence, the UE is able to transmit an UL signal in the direction from where it received a DL signal. During the random access procedure, the UE must use beam correspondence to be able to reach the gNB. Thus, any UE must have good enough beam correspondence during this phase of the communication: there is no other way for the UE to adjust its Tx beam. So far, RAN4 has not been able to agree on requirements, so it is still not clear what it means if a UE has beam correspondence. However, since beam correspondence is needed for connection setup, stating “no support” for beam correspondence is simply not an option. 
Beam correspondence is tightly coupled to directional transmission. For a UE that does not perform directional transmission, discussing beam correspondence is not relevant. Alternatively, it can be argued that UEs that transmit omni-directionally inherently support beam correspondence. We choose the former interpretation: in our opinion, beam correspondence is not applicable to FR1, where omni-directional transmission is common-place.
Summing up, we propose:
[bookmark: _Toc521703469]2-20 is mandatory and only applicable for FR2

Features 2-21 – 2-24 and 2-29 discuss beam reporting. Here, feature 2-24 is actually the basic feature, where measurements are described. Thus, 2-21, 2-22, 2-23, and 2-23a all depend on feature 2-24, not the other way around.
[bookmark: _Toc521703470]Introduce a dependency on feature 2-24 in features 2-21, 2-22, 2-23, and 2-23a, and remove the dependency in feature 2-24.
The antenna systems at the gNB will be able to support many beams, especially at FR2. It is important that the gNB can sweep many beams in a short interval (a slot). Hence we propose that: 
[bookmark: _Toc521703471]The minimum value of the candidate value set for feature 2-24, component 1 and 2 is 16. 
To avoid fragmentation in the UE population, we propose to remove component 3 of feature 2-24: 
[bookmark: _Toc521703472]Component 3 of 2-24 is removed.
RSRP measurement reports are valuable also in FR1. We also note that 2-29 does not make a distinction between FR1 and FR2. Hence, we propose that 
[bookmark: _Toc521703473]2-24 is mandatory with capability signalling also for FR1. 
To benefit from the RSRP measurements described in 2-24 and 2-29, the measurements must be reported. Thus, we propose that
[bookmark: _Toc521703474]2-21 and 2-22 are mandatory with capability signalling also for FR1.


[bookmark: _Toc521703475]2-25 is mandatory with capability signalling for FR2. Support the smallest number for each SCS in the candidate value set.

[bookmark: _Toc521703476]2-26 is mandatory with capability signalling for FR2

[bookmark: _Toc521656765][bookmark: _Toc521669418][bookmark: _Toc521673522][bookmark: _Toc521700851][bookmark: _Toc521700949][bookmark: _Toc521703477]2-27 is mandatory with capability signalling for FR2

In our opinion, the beam switching timing for aperiodic CSI-RS should take into account that the UE may be equipped with several antenna panels, where some panels are switched off when they are not needed. The network should be able to schedule an aperiodic CSI-RS that would allow the UE to switch on inactive antenna panels, and the network should also be able to schedule an aperiodic CSI-RS with a shorter delay where the UE only uses the already active antenna panels. To have this flexibility, the UE should report 2 values for the beam switching timing for aperiodic CSI-RS: 
[bookmark: _Toc521703478]For 2-28, support Alt 2: candidate value range {“14-14”, “28-28”, “48-48”, “14-336”, “28-336”, “48-336”}
We also note that it is important to define default rules for the QCL properties the UE would apply when the scheduling delay is below the advertised UE capability. See [2] for a discussion.
For feature 2-29, there is no FR1/FR2 differentiation. Non-group based RSRP reporting is required for FR2. Hence, the feature should be mandatory, and the proposed candidate value range is good.
[bookmark: _Toc521703479]2-29 is mandatory with capability signalling, and the candidate value range is {1,2,4}.
Group-based reporting (2-29a) should be optional:
[bookmark: _Toc521703480]2-29a is optional with capability signalling.
Uplink beam management is a performance optimization and should be optional. Once implemented, at least 4 SRS resources should be included in the resource set: running UL beam management with only 2 SRS resources is not meaningful. Hence, the value 2 should be removed from the candidate value set for component 2:
[bookmark: _Toc521703481]2-30 is optional with capability signalling. The candidate value set for component 2 is {4,8,16}.

There is no support for beam failure recovery on SCells in Release-15. Hence, there is no need to have a UE capability that limits the number of beam failure detection RSs across all CCs: the UE can at most be required to support 2 beam failure detection RSs. We also note that there is no corresponding capability for RLM. Hence we propose that
[bookmark: _Toc521703482]Component 1 and 2 of 2-31 are removed.
Our reasoning is similar regarding component 3 of 2-31: there is no support for beam failure recovery on SCells, so the number of RSs for candidate beam identification is kept low anyway. Furthermore, we note that the UE is required to perform RSRP measurements on SSB/CSI-RS, at least 8 per slot. The same type of measurement can be used for candidate beam identification. Hence, we propose that
[bookmark: _Toc521703483]Component 3 of 2-31 is removed.
Finally, we note that recoveryControlResourceSetId is not required for contention-based beam recovery. It is also an optional field in RRC. Hence, the column “Consequence if not supported” should be updated to “Contention-free beam recovery is not supported”:
[bookmark: _Toc521703484]Update the column “Consequence if not supported” to “Contention-free beam recovery is not supported”. 

In FR1 operation, NR is typically intended to be deployed with AAS consisting of many active antenna ports, typically 32 or even more. To effectively utilize the many spatial degrees of freedoms offered by such an AAS, CSI corresponding to the entire antenna array is required. Even for TDD systems, reciprocity-based operation cannot always be used due to lack of SRS coverage on the cell edge and Type I codebook-based feedback must be configured as a fall-back mode. Thus, it is important that all UEs support Type I CSI feedback with 32 ports in order to assure NW performance. Another reason why it is important that all UEs support 32 antenna ports is to reduce fragmentation. If some UEs support 32 ports, but others support only 16 ports and some UE support only 8 ports, the gNB will have to transmit 3 CSI-RS resources with 32, 16 and 8 ports respectively, implying a vast increase in required CSI-RS overhead. Therefore, 32 antenna ports should be supported for FR1 in the basic CSI feedback capability. However, it is not necessary that UEs support both codebook mode 1 and mode 2, only supporting the former is sufficient. Additionally, the description of component 7 regarding a-CSI on PUSCH can be simplified now that the Z-values are settled.
[bookmark: _Toc521703485]For 2-32, in Component 1, codebook mode 1 can be mandatory. In Components 3&4, 32Tx codebook is mandatory for FR1. Change description of Component 7 to simply “a-CSI on PUSCH”.
The UE complexity regarding CSI-RS reception is only driven by the number of ports/resources it is expected to simultaneously process/buffer, and not the number of configured resources/port (which could correspond to different BWPs, for instance). Because of this, Components 4 and 5 were added to FG 2-33, which previously only considered the maximum number of configured resources/ports per CC in Components 1-3. In light of the newly added Components, it is essential that the minimum number of configured resources/ports in Components 1-3 are not too low, as this would limit gNB flexibility and could imply frequency RRC reconfiguration.
[bookmark: _Toc521703486]For 2-33, smallest value for component 1 is 16; Component 2 can be removed; Smallest value for component 3 is 4; Smallest value for component 4 is 8 for FR2 and 5 for FR1; Smallest value for component 5 is 32 for FR1 and 8 for FR2
Additionally, it should be clarified that this feature group only governs the NZP CSI-RS for CSI feedback, and not includes e.g. resources for TRS or CSI-RS based mobility.
[bookmark: _Toc521703487]For 2-33, clarify in description that only NZP CSI-RS for CSI reporting (not including TRS) is concerned in Components 1,2,4,5

Regarding FG 2-33a, the name “PDSCH RE mapping” is a bit vague and does not sufficiently describe what the feature group entails.
[bookmark: _Toc521703488]Change the name of FG 2-33a to “Configured PDSCH RE mapping patterns”

In our view, NZP-based interference measurement is not always needed as MU interference alternatively can be estimated from channel information at the gNB, therefore it does not need to be mandatory.
[bookmark: _Toc521703489]2-34 is optional with capability signalling
Similar to the reasoning around FG 2-33, it is only the simultaneously calculated CSI reports which drive UE complexity, not the number of configured ones. To ensure sufficient gNB flexibility (without adding UE complexity) in configuring CSI, we propose to remove Components 1,2 and 3 from 2-35 and make 4 configured CSI report settings per time-domain behaviour mandatory.
[bookmark: _Toc521703490]2-35 is mandatory with capability signalling. Components 1,2 and 3 can be removed and 4 configured report settings are mandatory.
Additional Type I codebook configurations on top supporting 1 CSI-RS resource with 32 ports (for FR1) can be optional. Furthermore, the granularity of the value range can be reduced so as not to cause excessive capability signalling overhead.
[bookmark: _Toc521703491]2-36 is optional with capability signalling. For component 1, 32 ports in one resource is smallest value for FR1, 4 ports for FR2. Value range for number of CSI-RS resources is {32, 36,…,60,64}. Value range for number of total CSI-RS ports is {128,136,…,248,256}
In order to apply proper MCS/rank adaptation in reciprocity-based operation, non-PMI feedback should be utilized. As non-PMI feedback calculation has lower complexity compared to PMI feedback, UE support can be mandatory.
[bookmark: _Toc521703492]2-38 is mandatory with capability signalling
We further propose the following modifications to the remaining codebook capabilities, mainly to reduce the granularity of the value range:
[bookmark: _Toc521703493]2-40  is optional with capability signalling. For component 1, 32 ports in one resource is smallest value for FR1, 4 ports for FR2. Value range for number of CSI-RS resources is {32, 36,…,60,64}. Value range for number of total CSI-RS ports is {128,136,…,248,256}. For component 2, value range should be { “Mode-1 only” ,“Mode-1 and Mode-2”}. Component 3 can be removed (smallest value is 4).
[bookmark: _Toc521703494]2-41 and 2-43 are optional with capability signalling.  Component 1, value range for number of ports in a resource should be {16, 32}, value range for max number of resources should be {1,2,4,8,16} and value range for max number of total port should be {16:16:256}. Component 5 can be removed as CRI reporting is not supported for Type II CSI in RAN1 spec.

Regarding TRS and 2-51, we have an issue with Component 2 that is similar to what we discussed for TRS bandwidth in the previous meeting. Namely, if UE cannot support both TRS burst lengths, there will be a fragmentation problem that requires two TRS burst lengths to be configured in the network, potentially with different periodicities. This leads to double TRS overhead which is undesirable and would increase the use of ZP CSI-RS for rate matching (which resources are not unlimited). Hence, a UE in FR2 must support both TRS burst lengths Therefore, Component-2. shall be removed. 

Moreover, 2-51.C-3 is the number of CSI-RS the UE should be able to track simultaneously and the upper bound of this is equal to the number of active TCI states, hence there is a relation (equality) between 2-51.C-3 and 2-4.C-1.  Then, 2-51.C-4 is the number of configured TRS. It is important not to limit the number of configured TRSs, to avoid RRC reconfigurations: the argument is the same as for feature 2-4. As only the active TRSs are used for tracking, there is no need to have a limitation of these (purely used for rate matching). The same argument applies for 2.51.C-5. These two can be removed. As described in [2], the RRC signaling indirectly provides limitations on the number of configured TRS.

[bookmark: _Toc521703495]For 2-51, remove Component-2, Component-4 and Component-5. Component-2 can be the same value as reported for 2-4.Component-1.

[bookmark: _Toc521703496]2-53 is mandatory with capability signalling. Smallest value for components 1-4 are 2. For components 5-6, smallest value is 1 since SP-SRS was agreed to be a mandatory UE capability.

[bookmark: _Toc521703497]2-54 is mandatory with capability signalling since aperiodic SRS is part of basic SRS capability.

[bookmark: _Toc521703498]2-54a is optional with capability signalling

Reciprocity based downlink MU-MIMO provides substantial gains, while minimizing UE CSI computational complexity.  Note that the T=R case for 2-55 allows UEs to avoid RF switches, and so does not penalize multi-TX UEs.
[bookmark: _Toc521703499]2-55 is mandatory with capability signalling

[bookmark: _Toc521703500]2-56 is optional with capability signalling
[bookmark: _Toc521703501]2-58 is optional with capability signalling

UE feature 3-5b introduces a concept called “span” which is yet to be defined:
For type 1 with dedicated RRC configuration, type 3 and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, with minimum time separation between the start of two spans is one of the following cases 
- 2OFDM symbols (span up to 2 OFDM symbols) 
- 4OFDM symbols (span up to 3 OFDM symbols) 
- 7OFDM symbols (span up to 3 OFDM symbols)

The intention of introducing the span is to support more structured PDCCH. Currently, CORESET and search space can be configured in a highly flexible pattern, which might pose difficulties for UE implementation. In our view, a span can simply be a set of consecutive OFDM symbols in which PDCCH is monitored. Similar to LTE sTTI, the spans essentially divide a slot into subslots, as illustrated in the following figure.
[image: ]
Feature description of 3-5b needed to be updated: 
[bookmark: _Toc521703502]Feature description of 3-5b is updated to the following: “…, where a span is a set of consecutive OFDM symbols in which PDCCH is monitored”
[bookmark: _Hlk521412487]In clause 9.2.3 in TS 38.213, the following is stated:
“A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot.”
Therefore, for the basic UL control features listed in 4-1, item 6 describes a feature that is the only supported behaviour in Rel-15 NR. Specification. Therefore, we propose removal of this feature from the list of the basic features.
[bookmark: _Toc521703503]In 4-1 feature, Item 6 can be removed.
It is noted that feature 4-19 needs further clarifications. Multiplexing of SR, HARQ-ACK and CSI on a single PUCCH resource occurs if the corresponding PUCCH resources overlap in time and the timeline for UCI multiplexing on a PUCCH resource is met as described in clause 9.2.5 of TS 38.213. similarly, if the corresponding PUCCH resources additionally overlap with a PUSCH resource and the timeline for UCI multiplexing is met, the total UCI can be multiplexed on a PUSCH excluding SR. Hence the feature can be updated as the following:
[bookmark: _Toc521703504]4-19 feature description is updated as follows “ SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or piggybacked on a PUSCH) when corresponding PUCCH resources overlap with each other (and/or with PUSCH)
[bookmark: _Toc521656789][bookmark: _Toc521669445][bookmark: _Toc521673550][bookmark: _Toc521700880][bookmark: _Toc521700978][bookmark: _Toc521656790][bookmark: _Toc521669446][bookmark: _Toc521673551][bookmark: _Toc521700881][bookmark: _Toc521700979][bookmark: _Toc521703505]4-19 is proposed to be Optional with capability signalling

Feature 4-24 is related to how the NW can maintain the transmit beam for the UE during intra-cell mobility. RAN1 has agreed to have a two-stage signalling mechanism, using RRC to configure and MAC CE to activate. In order to avoid RRFC reconfigurations to handle intra-cell mobility, it is important that the MAC CE update possibility, described in feature 4-24 is mandatory:
[bookmark: _Toc521700883][bookmark: _Toc521700981][bookmark: _Toc521703506]4-24 is set to be mandatory with capability signalling and suggests to clarify that “Consequence if not supported by the UE” is “Only a single RRC-configured spatial relation for PUCCH is supported”

It is noted that feature 5-4 which is “Dynamic switching between RA Type 0 and RA Type 1 for PUSCH” does not have a decision for RAN plenary. However, that does 5-3 which is the same feature both for PDSCH. Given that there are no performance requirements defined for discontinues allocation PRB domain and that in addition it is clear the contiguous frequency assignment in PRB domain is possible todo with either Type 1 or Type 0. 
[bookmark: _Toc521703507]5-4 is set to be optional with capability signalling
The recommendation for UE capability 5-7 was not concluded in the last RAN1 meeting neither was RAN plenary able to conclude on a decision for it. It can be observed that the feature will give extra coverage for UEs in some scenarios but not in all deployment scenarios. The feature is however as such is not possible to operate from a resource utilization point of view in an effective manner if different UEs within a carrier have different sizes on the BWPs that are overlapping. This is due to that the PRB-to-VRB interleaving between the different UEs will collide with each other in almost a random manner. Consequently, it is not generally possible to use the feature in all cases. Given however that there are some gains in some scenarios from a UE perspective there is an incentive for the UE to implement the feature, correspondingly the UE feature can be set to be optional with UE capability. 
[bookmark: _Toc521703508]5-7 is set to optional with capability signalling
Feature 5-11 to 5-12b relates to support multiple PUSCH or PDSCH in TDM and not in FDM as the description text indicates in the comment field.
[bookmark: _Toc521703509]Update 5-11 to 5-12b in the comment field to make clear that the UE features relates to support multiple PDSCH/PUSCH in TDM manner
6-16 should be handled the same way as CA is handled, as this corresponds to a band that is defined. Any band support in a UE is optional. The corresponding signalling for this is further given by the band combination signalling hence specific signalling for this feature is not needed, i.e. if the UE indicates support for a SUL band 6-16 is supported
[bookmark: _Toc521703510]It is optional to the UE to support any SUL band, however if the UE indicates support for one SUL band it supports 6-16. Correspondingly a specific UE capability for 6-16 is not needed. The feature should be handled in a similar as CA.
6-18 is associated with significant UE and network complexity as discussed at RAN plenary #80. Using the CA framework to describe this. This due that the mandates handling of retransmission on another carrier than the original carrier. Correspondingly the feature should first be clarified whether this functionality or not is mandated by this feature or not. After such a discussion one can proceed with the discussion around optional and mandatory with capability for this feature.
[bookmark: _Toc521703511]6-18 discuss first whether the feature mandates retransmission of an HARQ processes on another carrier than the original used carrier. After this discussion is finalised discuss whether the feature is mandator or optional with capability bit.
In the last RAN1 meeting, a CQI table for reporting a target BLER of 1e-5 was introduced. Also new 64QAM MCS tables targeting low spectral efficiency for PDSCH, PUSCH with CP-OFDM, and PUSCH with transform precoding were introduced. A new RNTI was also introduced to be used for dynamic signalling of the new MCS tables. UEs supporting dynamic indication of new MCS tables should support the new RNTI scrambling of DCI CRC.
[bookmark: _Toc521703512]Add a feature group corresponding to CQI report with BLER target 1e-5 to the MIMO feature (2) and set to Type 4, and optional with capability signalling.
[bookmark: _Toc521703513]Add feature groups corresponding to the three new MCS tables to the scheduling and HARQ feature (5) and set to Type 4 and optional with capability signalling.
a. [bookmark: _Toc521703514]Feature for new 64QAM MCS table for PDSCH. 
b. [bookmark: _Toc521703515]Feature for new 64QAM MCS table for PUSCH with CP-OFDM. 
c. [bookmark: _Toc521703516]Feature for new 64QAM MCS table for PUSCH with transform precoding. 
[bookmark: _Toc521703517]Add a feature group to support dynamic indication of MCS table with the new RNTI, set to Type 4, and optional with capability signalling.
In last RAN1 meeting, UE processing capability#2 with faster processing times were agreed for both downlink and uplink for 15 kHz, 30 kHz, and 60 kHz for FR1. Moreover, for 30 kHz case, for the downlink, the UE can report support with either a maximum resource allocation of 136 RBs or with no RB limitation. Capability is separately signalled for different SCS and for UL and DL. It should be per-UE signalling (Type 4), applicable only for FR1, and separate capability necessary for each SCS of 15 kHz, 30 kHz and 60 kHz. Capability#2 should be optional with capability signalling. 
[bookmark: _Toc521703518]Feature groups corresponding to UE processing capability#2 are added to the scheduling/HARQ feature (5) and set to Type 4, applicable only for FR1, separate capability necessary for each SCS and Optional with capability signalling, 
d. [bookmark: _Toc521703519]Feature for Processing Capability #2 for PDSCH
e. [bookmark: _Toc521703520]Feature for Processing Capability #2 for PUSCH
f. [bookmark: _Toc521703521]Feature for Processing Capability #2 for PDSCH with 30 kHz with restriction

[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The two-stage signaling mechanism for TCI states becomes severely limited if the UE supports only a small number of configured TCI states.
Observation 2	The impact on UE complexity from the number of configured TCI states is small, since the UE is only required to track activated TCI states.


Based on the discussion in the previous sections we propose the following:
Proposal 1	1-8 is assigned to be mandatory with capability signalling
Proposal 2	The candidate value set for feature 2-2 is {7,14,28} symbols for SCS=60kHz and {14,28} symbols for SCS=120kHz
Proposal 3	For 2-3, UEs can report reduced MIMO capability in bands requiring 4 Rx according to band combinations, but no less than 2 layers.
Proposal 4	Component 2 of 2-4 is removed and 64 configured TCI states is mandatory. Add a note saying that the UE is only required to track activated TCI states.
Proposal 5	2-13 is optional with capability signalling.
Proposal 6	2-14 and 2-15 are optional with capability signalling
Proposal 7	2-15: Clarify description to … via RRC parameter “SRS-AssocCSIRS” and/or  AperiodicSRS-ResourceTrigger”’ to align with 38.214 6.1.1.2
Proposal 8	2-20 is mandatory and only applicable for FR2
Proposal 9	Introduce a dependency on feature 2-24 in features 2-21, 2-22, 2-23, and 2-23a, and remove the dependency in feature 2-24.
Proposal 10	The minimum value of the candidate value set for feature 2-24, component 1 and 2 is 16.
Proposal 11	Component 3 of 2-24 is removed.
Proposal 12	2-24 is mandatory with capability signalling also for FR1.
Proposal 13	2-21 and 2-22 are mandatory with capability signalling also for FR1.
Proposal 14	2-25 is mandatory with capability signalling for FR2. Support the smallest number for each SCS in the candidate value set.
Proposal 15	2-26 is mandatory with capability signalling for FR2
Proposal 16	2-27 is mandatory with capability signalling for FR2
Proposal 17	For 2-28, support Alt 2: candidate value range {“14-14”, “28-28”, “48-48”, “14-336”, “28-336”, “48-336”}
Proposal 18	2-29 is mandatory with capability signalling, and the candidate value range is {1,2,4}.
Proposal 19	2-29a is optional with capability signalling.
Proposal 20	2-30 is optional with capability signalling. The candidate value set for component 2 is {4,8,16}.
Proposal 21	Component 1 and 2 of 2-31 are removed.
Proposal 22	Component 3 of 2-31 is removed.
Proposal 23	Update the column “Consequence if not supported” to “Contention-free beam recovery is not supported”.
Proposal 24	For 2-32, in Component 1, codebook mode 1 can be mandatory. In Components 3&4, 32Tx codebook is mandatory for FR1. Change description of Component 7 to simply “a-CSI on PUSCH”.
Proposal 25	For 2-33, smallest value for component 1 is 16; Component 2 can be removed; Smallest value for component 3 is 4; Smallest value for component 4 is 8 for FR2 and 5 for FR1; Smallest value for component 5 is 32 for FR1 and 8 for FR2
Proposal 26	For 2-33, clarify in description that only NZP CSI-RS for CSI reporting (not including TRS) is concerned in Components 1,2,4,5
Proposal 27	Change the name of FG 2-33a to “Configured PDSCH RE mapping patterns”
Proposal 28	2-34 is optional with capability signalling
Proposal 29	2-35 is mandatory with capability signalling. Components 1,2 and 3 can be removed and 4 configured report settings are mandatory.
Proposal 30	2-36 is optional with capability signalling. For component 1, 32 ports in one resource is smallest value for FR1, 4 ports for FR2. Value range for number of CSI-RS resources is {32, 36,…,60,64}. Value range for number of total CSI-RS ports is {128,136,…,248,256}
Proposal 31	2-38 is mandatory with capability signalling
Proposal 32	2-40  is optional with capability signalling. For component 1, 32 ports in one resource is smallest value for FR1, 4 ports for FR2. Value range for number of CSI-RS resources is {32, 36,…,60,64}. Value range for number of total CSI-RS ports is {128,136,…,248,256}. For component 2, value range should be { “Mode-1 only” ,“Mode-1 and Mode-2”}. Component 3 can be removed (smallest value is 4).
Proposal 33	2-41 and 2-43 are optional with capability signalling.  Component 1, value range for number of ports in a resource should be {16, 32}, value range for max number of resources should be {1,2,4,8,16} and value range for max number of total port should be {16:16:256}. Component 5 can be removed as CRI reporting is not supported for Type II CSI in RAN1 spec.
Proposal 34	For 2-51, remove Component-2, Component-4 and Component-5. Component-2 can be the same value as reported for 2-4.Component-1.
Proposal 35	2-53 is mandatory with capability signalling. Smallest value for components 1-4 are 2. For components 5-6, smallest value is 1 since SP-SRS was agreed to be a mandatory UE capability.
Proposal 36	2-54 is mandatory with capability signalling since aperiodic SRS is part of basic SRS capability.
Proposal 37	2-54a is optional with capability signalling
Proposal 38	2-55 is mandatory with capability signalling
Proposal 39	2-56 is optional with capability signalling
Proposal 40	2-58 is optional with capability signalling
Proposal 41	Feature description of 3-5b is updated to the following: “…, where a span is a set of consecutive OFDM symbols in which PDCCH is monitored”
Proposal 42	In 4-1 feature, Item 6 can be removed.
Proposal 43	4-19 feature description is updated as follows “ SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or piggybacked on a PUSCH) when corresponding PUCCH resources overlap with each other (and/or with PUSCH)
Proposal 44	4-19 is proposed to be Optional with capability signalling
Proposal 45	4-24 is set to be mandatory with capability signalling and suggests to clarify that “Consequence if not supported by the UE” is “Only a single RRC-configured spatial relation for PUCCH is supported”
Proposal 46	5-4 is set to be optional with capability signalling
Proposal 47	5-7 is set to optional with capability signalling
Proposal 48	Update 5-11 to 5-12b in the comment field to make clear that the UE features relates to support multiple PDSCH/PUSCH in TDM manner
Proposal 49	It is optional to the UE to support any SUL band, however if the UE indicates support for one SUL band it supports 6-16. Correspondingly a specific UE capability for 6-16 is not needed. The feature should be handled in a similar as CA.
Proposal 50	6-18 discuss first whether the feature mandates retransmission of an HARQ processes on another carrier than the original used carrier. After this discussion is finalised discuss whether the feature is mandator or optional with capability bit.
Proposal 51	Add a feature group corresponding to CQI report with BLER target 1e-5 to the MIMO feature (2) and set to Type 4, and optional with capability signalling.
Proposal 52	Add feature groups corresponding to the three new MCS tables to the scheduling and HARQ feature (5) and set to Type 4 and optional with capability signalling.
a.	Feature for new 64QAM MCS table for PDSCH.
b.	Feature for new 64QAM MCS table for PUSCH with CP-OFDM.
c.	Feature for new 64QAM MCS table for PUSCH with transform precoding.
Proposal 53	Add a feature group to support dynamic indication of MCS table with the new RNTI, set to Type 4, and optional with capability signalling.
Proposal 54	Feature groups corresponding to UE processing capability#2 are added to the scheduling/HARQ feature (5) and set to Type 4, applicable only for FR1, separate capability necessary for each SCS and Optional with capability signalling,
a.	Feature for Processing Capability #2 for PDSCH
b.	Feature for Processing Capability #2 for PUSCH
c.	Feature for Processing Capability #2 for PDSCH with 30 kHz with restriction
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