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1 Introduction
This is the report of the following offline discussion:

	· [AT111-e][214][MOB] DAPS UE capability structure for LTE/NR mobility (Huawei)

Scope: 

· Discuss the proposals from contributions R2-2006936, R2-2007610, R2-2007454


Intended outcome: 

· Discussion summary in R2-2008144 (by email rapporteur).

· NR CRs R2-2008145 in (38.331) and R2-2008146 (38.306)

· LTE CRs R2-2008147 in (36.331) and R2-2008148 (36.306)

· LS to RAN1/4 informing them of RAN2 decisions in R2-2008149 

· Email discussion report treated during the 2nd online session, but session chair may propose intermediate conclusions after summary is available


Deadline for providing comments and for rapporteur inputs:  

· Deadline for companies' feedback:  Monday 2020-08-24 10:00 UTC 

· Deadline for rapporteur's summary (in R2-2008144):  Tuesday 2020-08-25 12:00 UTC 

· Deadline for CR finalization (for agreed CRs): Thursday 2020-08-27 07:00 UTC 


This offline discussion can be divided into two phases:

First phase: collecting companies’ feedback, deadline: Monday 2020-08-24 10:00 UTC
In this phase, we try to clarify how the proposal in R2-2007454 works – needs to consider how the proposal works for both intra- and inter-frequency for both NR and LTE. Companies are requested to provide comments on the design. The proposals from R2-2007610 are discussed jointly.
Second phase: updating LS/CRs by proponents, deadline: Thursday 2020-08-27 07:00 UTC 

For agreed solutions, proponents are supposed to update the CRs based on received comments. And an LS needs to be sent to RAN1/4.
2 Discussion
To make it easier to find the correct contact delegate in each company for potential follow-up questions, the rapporteur encourages the delegates who provide input to provide their contact information in this table:
	Company
	Delegate contact

	Huawei, HiSilicon
	Tangxun (tangxun@huawei.com)

	Ericsson
	Mattias Bergström (mattias.a.bergstrom@ericsson.com)

	Nokia
	Amaanat Ali (amaanat.ali@nokia.com)

	
	

	
	

	
	


2.1 First phase: commenting phase
2.1.1 Current DAPS UE capability structure (without featureSetCombinationDAPS)
In RAN2#109 meeting, RAN2 made the following agreements as basis for DAPS UE capability structure:
· 3: Intra freq DAPS can be supported for bandwidthClass B/C and above UE (e.g. bandwidthClass B/C UE, the UE supports intraF DAPS with bandwidth class A for the band against source and target). The capability intra-FreqDAPS is put under bandParameter.

· 4: For inter freq DAPS, the capability inter-FreqDAPS is specified per BC (for intra band, inter band cases). .It  is put under existing CA bandcombiantion, and same as CA, the CCs in the bandcombination with UL can all be source or target PCell.

For intra-freq DAPS, DAPS UE capability parameters in top level, i.e. those from RAN1/4 feature lists, are indicated per band per BC. And if we dig into the FSPC level, there is no new DAPS UE capability parameters, i.e. reuse featureSetCombination. In other words UE has to indicate the same FSPC UE capabilities for DAPS as for CA. For a band with two or more than two CCs, the CCs in the band with UL can all be source or target cell. 
Observation 1: for intra-freq DAPS, in a band with two or more than two CCs, the CCs in the band with UL can all be source or target cell. And the detailed FSPC UE capabilities are the same for DAPS and intra band contiguous CA.

For inter-freq DAPS, DAPS UE capability parameters in top level, i.e. those from RAN1/4 feature lists, are indicated per BC. For a BC, no matter how many bands are within it, i.e. one or more, the CCs in the BC with UL can all be source or target cell. And the detailed FSPC UE capabilities are the same for DAPS and intra band non-contiguous CA/inter band CA, i.e. reuse featureSetCombination.
Observation 2: for inter-freq DAPS, the CCs in the BC with UL can all be source or target cell. And the detailed FSPC UE capabilities are the same for DAPS and intra band non-contiguous CA/inter band CA.

Question 1: do companies have any comments on the observations above?
	Company
	Comments

	Ericsson
	We think the current structure is not very interesting as it needs fixing. One reason why it needs fixing is that the aspects in the observations are not clear in the spec. And, of course, RAN2 agreements are not dictating UE behaviour, only the spec does. What is discussed in the observations above seem not clear from the spec. But again, we could look at how to address the problem with the DAPS capabilities instead.

	Huawei, HiSilicon
	We share the same understanding with observation 1 and 2. Current spec doesn’t reflect these information accurately, we also think some clarifications are needed.

	Nokia
	Observations are reasonable. Agree that it would be good to have the clear understanding based on the discussions captured properly in the specification.

	
	


2.1.2 DAPS UE capability structure with featureSetCombinationDAPS
The proposals in [1] are as follows:

Proposal 1: define a new featureSetCombinationDAPS to indicate DAPS UE capability accurately.

Proposal 2: if this field is absent, current featureSetCombination can still be used for DAPS.
How P2 works has been explained in 2.1.1 as current signalling structure. In the following texts we explain the UE capability structure with featureSetCombinationDAPS.

First and foremost, the fundamental principle needs to be confirmed for this featureSetCombinationDAPS. This field is under BC, i.e. same level as featureSetCombination, so it can be applied to both intra-freq and inter-freq DAPS. And the same principles can still be kept as follows:

1) for intra-freq DAPS, in a band with two or more than two CCs, the CCs in the band with UL can all be source or target cell.

2) for inter-freq DAPS, the CCs in the BC with UL can all be source or target cell.
Question 2: do companies agree the same principles are applied to UE capability structure with featureSetCombinationDAPS as with featureSetCombination?

1)
for intra-freq DAPS, in a band with two or more than two CCs, the CCs in the band with UL can all be source or target cell.

2)
for inter-freq DAPS, the CCs in the BC with UL can all be source or target cell.
	Company
	Agree?

(Y or N)
	Comments

	Ericsson
	See comment.
	For 1) and for 2) We assume UL is needed in both source and target. But are these principles captured in the specification, though? Seems not…?

If the question is if we should put featureSetCombinationDAPS (if introduced) on the same level as featureSetCombination, then yes we think that makes sense.



	Huawei, HiSilicon
	Y
	The same principle can also be applied when FS/FSPC level DAPS UE capabilities are indicated by featureSetCombinationDAPS. And the new featureSetCombinationDAPS can be on the same level as featureSetCombination.

	Nokia
	See comment
	This is our understanding:

· For intra-freq DAPS, in a band with two or more than two CCs, the CCs in the same band with UL can all be source or target cell
· For inter-freq DAPS, the CCs in the BC, in all other band(s) except from the one corresponding to the source, with UL can all be source or target cell 

	
	
	


Three reasons are raised in [1] to support the proposals:
1) For FR1+FR2 band combinations where the UE cannot support FR1+FR2 CA, there is no way to indicate DAPS UE capability in this band combination based on current signalling structure.

2) For uplink CA, when only 1 layer + 1 layer is supported, UE cannot indicate 2 layers + 2 layers for DAPS even if non-simultaneous uplink transmission is supported for DAPS.
3) For one band in a BC, if the bandwidthclass is A, no intra-freq DAPS UE capability can be indicated even if UE actually can support.
As a fundamental enhancement for NR, it is beneficial to enable DAPS as far as possible. By defining a new featureSetCombinationDAPS, UE can indicate different FS/FSPC level UE capabilities for DAPS from CA. To resolve the three issues above, UE can indicate DAPS UE capabilities as below:
1) For FR1+FR2 band combinations where the UE cannot support FR1+FR2 CA, in the featureSetCombinationDAPS, the UE can set FeatureSetUplinkId and FeatureSetDownlinkId for each band to non-zero value, i.e. pointing to a valid feature set; In the featureSetCombination (for CA, mandatory present), the UE can set FeatureSetUplinkId and FeatureSetDownlinkId to 0 for the Band-fr2. This essentially indicates that the UE supports CA band combination with Band-fr1 only.

2) For uplink CA, when only 1 layer + 1 layer is supported, UE can indicate this in featureSetCombination for CA. And UE indicates 2 layers + 2 layers in featureSetCombinationDAPS. As featureSetCombinationDAPS is only for DAPS, gNB only supporting CA will not interpret it, so there is no impact on CA feature while gNB supporting DAPS can get the real DAPS UE capabilities.
3) For one band in a BC, if the bandwidthclass is A, UE only indicate one CC in featureSetListPerDownlinkCC of FeatureSetDownlink in featureSetCombination. And for intra-freq DAPS, UE can indicate two or more CCs in featureSetListPerDownlinkCC of FeatureSetDownlink in featureSetCombinationDAPS. In this way the CC number doesn’t align with the definition of CA-BandwidthClassNR A.
Question 3: do companies agree UE can indicate different FS/FSPC level UE capabilities for DAPS from CA by defining featureSetCombinationDAPS?
	Company
	Agree?

(Y or N)
	Comments

	Ericsson
	Y
	We think that would be the result of adding featureSetCombinationDAPS. If they would have to point at the same FS combination, there would be no point of adding a new field.

But the interesting question is perhaps where the DAPS capabilities are placed.

	Huawei, HiSilicon
	Y
	When FS/FSPC level DAPS UE capabilities are indicated by featureSetCombinationDAPS, it allows UE to indicate different UE capabilities for DAPS from CA. As R15 gNB will ignore this field, it has no impact on R15 gNB.

	Nokia
	Y
	As discussed during the meeting, this kind of structure is reasonable to keep the capabilities isolated and associated correctly.

	
	
	


In case 3, following our previous consensus, UE has to indicate at least two CCs for one band to support intra-freq DAPS, which does not align with the definition of CA-BandwidthClassNR A. But considering CA-BandwidthClassNR is only for CA, it seems unnecessary to keep this restriction for DAPS, especially there are only two PCells available during DAPS no matter how many CCs are indicated in CC list. Similar to CC number, the Aggregated channel bandwidth in CA-BandwidthClassNR also doesn’t apply to DAPS.
Question 4: do companies agree DAPS UE capability doesn’t need to align with the definition of CA-BandwidthClassNR if featureSetCombinationDAPS is used?
	Company
	Agree?

(Y or N)
	Comments

	Ericsson
	N
	It is not clear what is actually proposed here, but it seems to not be backward compatible.
It is important that a DAPS UE which is served by a legacy gNB (which does not implement DAPS will never see a featureSetCombinationDAPS) does not indicate anything in the legacy fields which the UE does not support. So it is not possible that the UE indicates, say, BW-class C but that is only for DAPS, while the UE actually only supports BW-class A without DAPS.

	Huawei, HiSilicon
	Y
	The FSPC level CA UE capabilities have to obey the definition of CA-BandwidthClassNR in RAN4 spec. But for DAPS, there is no such BandwidthClass definition. So our point here is that no BandwidthClass restriction is applied to DAPS.
UE can, for a band with BW-class B (two CCs), in the featureSetCombinationsDAPS point at a FS with three CCs. Because during intra-band intra-freq/inter-freq DAPS only two CCs are actually available in the band, and during inter-band DAPS only one CC exists in one band.

	Nokia
	Yes, please see our view
	Indeed, our understanding is that the feature combination for DAPS should only concern single CC operation in source and target (as agreed for Rel-16) so probably the BW class discussion is bit irrelevant. Then the BC and legacy fields provide the necessary information when talking about intra and inter frequency DAPS.

	
	
	


For the FSPC level UE capabilities, i.e. supportedBandwidthDL, according to the description in TS 38.306, it means “maximum DL channel bandwidth supported for a given SCS that UE supports within a single CC”. but at the same time, “For serving cells with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet and supportedBandwidthDL.”, so it’s like bandwidth fallback, and the exact bandwidth depends on both channelBWs-DL and supportedBandwidthCombinationSet, which means the supported bandwidths less than supportedBandwidthDL should be indicated in channelBWs-DL and also be associated with the corresponding supportedBandwidthCombinationSet. Considering supportedBandwidthCombinationSet is only for CA, it seems unnecessary to still refer to it for DAPS. The third option could be don’t allow bandwidth fallback for DAPS, it means only indicated bandwidth can be configured for DAPS. The same analysis applies to supportedBandwidthUL.
Question 5: companies are requested to consider the following options for interpreting supportedBandwidthDL in FSPC level for DAPS if featureSetCombinationDAPS is used. The same principle can be applied to supportedBandwidthUL.
Option 1: same as CA. It means bandwidth fallback is allowed for DAPS, and the exact bandwidth depends on both channelBWs-DL and supportedBandwidthCombinationSet.
Option 2: simpler than CA. It means bandwidth fallback is allowed for DAPS, and the exact bandwidth only depends on channelBWs-DL.

Option 3: single value. No bandwidth fallback is allowed, and only indicated bandwidth can be configured for DAPS.
	Company
	Which Option is preferred?
	Comments

	Ericsson
	1
	We don’t see the motivation for changing the logic or meaning of these parameters. What is the intention?

	Huawei, HiSilicon
	2 or 3, slightly prefer 3 
	If featureSetCombinationDAPS is used, UE can point at a FS with a CC with supportedBandwidthDL. And then which smaller bandwidth can be used in DAPS? Considering supportedBandwidthCombinationSet is only for CA according to RAN4 spec, it is actually not applicable for DAPS. So only option 2 and option 3 are feasible. And to simplify the design, we prefer to not allow bandwidth smaller than supportedBandwidthDL to be used in DAPS. The same principle is applied to uplink.

	Nokia
	Option 3
	Sounds this is simple design to just allow single value. By doing such a design no need to think in Rel-16 about fallbacks and complicate the scheme.

	
	
	


2.1.3 How the DAPS UE capability structure works
With defining a new featureSetCombinationDAPS, the basic DAPS UE capability structure is kept but enhanced with more flexibility.
For intra-freq DAPS, UE only indicates DAPS capability in BC with only one band included. So the intra-freq DAPS UE capabilities from RAN1/4 feature list for this band will only appear once so that signalling overhead can be reduced.

For inter-freq DAPS, UE can indicate DAPS capability in BC with one or more bands included.
Question 6: do companies agree to use the manner that “UE only indicates intra-freq DAPS capability, i.e. capability parameters from RAN1/4 feature list, in BC with only one band included” to reduce intra-freq DAPS UE capability overhead?
	Company
	Agree?

(Y or N)
	Comments

	Ericsson
	-
	The HW proposal is not described in full yet so we are making some assumptions:

For intra-frequency DAPS:

We first thought that the HW-proposal was to have DAPS in the feature sets. I.e. we should move the DAPS parameters from BandParameters where they are today to the feature sets. That would likely create the least overhead, while still allow for full flexibility.

But in the TP in R2-2007454 the DAPS-parameters are still in the BandParameters and only a new featureSetCombinationDAPS is added. We assumed that this was a mistake.

If it was not a mistake, and indeed the proposal is to keep the parameters per band per band combination, the overhead concern must be addressed. 

We see two ways to make the approach shown in the HW-text proposal acceptable:

1. We specify a rule saying that the UE shall not repeat the DAPS capabilities for the same band in different band combinations. I.e. the UE shall only indicate DAPS in one occurrence of a band within the band combination structure.

2. (seem to be the latest proposal above) Not allow intra-freq DAPS capabilities to be indicated in band combinations having multi-bands. This would basically mean that the UE would signal single-band band combinations (one per band where DAPS is supported) and for each of these single-band band combinations the UE indicates intra-freq DAPS support. These single-band band combinations could be seen as fallback band combinations where the UE supports additional features (=DAPS in this case) which the current fallback procedure handles more or less.

Both of 1 and 2 above would still result in that the UE would have to indicate that it is not capable of intra-freq DAPS in all band entries in band combinations except one. To indicate that the UE is not capable of DAPS costs 1 bit per band per band combination. This is not insignificant, but acceptable.

Since with approach 2 above, there will only be one band entry per band combinations for the combinations where DAPS is supported. With this approach we might as well move the intra-freq DAPS capabilities to be on band combination level which reduces overhead (instead of having to say "not capable of intra-freq DAPS" for each band per band combination, the UE says this once for each band combination).

However, a possibly better approach, which we thought was HW intended proposal, is to move the DAPS parameters to the feature sets which would address the overhead concern, while keeping UE flexibility. The same restriction could be considered there: DAPS capabilities shall only be indicated for single-entry feature sets combinations so that the UE does not indicate intra-freq DAPS capability in BCs with multiple bands.

Inter-freq DAPS:

In current spec, the inter-freq DAPS parameters are per BC. The HW-text proposal also didn’t move these parameters. Perhaps that was also a mistake and the intention instead was to move them to the feature sets? To leave them in per band combination like today can result in that UEs will signal explicitly a lot of fallback band combinations to "upgrade" the "flavour" of DAPS that the UE supports if it supports a little bit less of some other feature. We believe that perhaps HW's intended proposal was to indeed move also the inter-freq DAPS capabilities to the feature sets?

	Huawei, HiSilicon
	Y
	For intra-freq DAPS:

Our initial thought was what Ericsson summarized in approach 2, i.e.” UE would signal single-band band combinations (one per band where DAPS is supported) and only for each of these single-band band combinations the UE indicates intra-freq DAPS support.” In this way the signalling overhead is reduced.
We also agree to “move the DAPS parameters to the feature sets”, i.e. capability parameters in intraFreqDAPS-Parameters-r16. It could reduce signalling overhead even further.
Then one clarification needs to be made:

If intraFreqDAPS-Parameters-r16 is included in the feature set whose ID is included by featureSetCombination, it only means this feature set can be used by DAPS; If intraFreqDAPS-Parameters-r16 is included in the feature set whose ID is included by featureSetCombinationDAPS, it means this is for this band, so UE doesn’t need to include this in every feature set in featureSetCombinationDAPS. 
For inter-freq DAPS:

UE can indicate DAPS capability in BC with one or more bands included, so it covers both intra-band/inter-band inter-freq DAPS. For interFreqDAPS-Parameters-r16, put it in per BC level makes more sense, and the signalling overhead is not as large as intra-freq DAPS case.

	Nokia
	Yes, please see our question.
	The choice is basically to optimize signalling size so that single band BC does not signal inter-frequency DAPS capability? But is that logic correct as if source has frequency f1 and CA on Scell f2, target can still choose f2 and this would be intra frequency DAPS relative to source configuration. Please clarify.

	
	
	


In [2], three proposals are made as follows to simplify the DAPS UE capability structure with the benefit of reducing signalling overhead.

Proposal 1
The UE may report support for intra-frequency DAPS “per Band”.

Proposal 2
For each “source band” the UE may report towards which “target bands” it supports inter-frequency DAPS.

Proposal 3
For each of the target bands the UE may provide the additional inter-frequency DAPS parameters.

If we move DAPS UE capabilities to bandNR, one issue should be addressed, that is how to determine FS/FSPC level DAPS UE capabilities. If top level DAPS UE capability is per band per BC or per BC, the featureSetCombination or featureSetCombinationDAPS within BC can be referred to. But if DAPS UE capabilities are only per band, does it mean FS/FSPC level DAPS UE capabilities are not needed?
Question 7: do companies have any views on how to link intra-frequency DAPS Band or inter-frequency DAPS band pair to the detailed FS/FSPC level DAPS UE capabilities? Or if FS/FSPC level DAPS UE capabilities are not needed?
	Company
	Comments

	Ericsson
	Since DAPS is a short-term state, we think that the NW can assume the very minimum UE capabilities during the DAPS HO. We considered it an optimization to enhance the operation during DAPS by allowing UE to indicate more advanced features. But it seems companies would like to be able to indicate more advanced features so perhaps we should focus on how to make that solution acceptable, i.e. we can focus on the other questions.

	Huawei, HiSilicon
	If NW has to assume the very minimum UE capabilities during DAPS, on one hand DAPS performance on data throughput must be unnecessarily very low, and on the other hand the RRC reconfiguration procedure is a must-have even before DAPS handover preparation starts. This will make DAPS solution quite less attractive, and we don’t think it’s a right way to go.

	Nokia
	At least per CC capability of source and target during DAPS must be clear for network. Agree we don’t need to overcomplicate for Rel-16 unless there is a real need and something cannot work.

	
	


2.1.4 Consideration on LTE DAPS UE capability structure
Since feature set concept is only applied to NSA with LTE, but not applied to LTE SA. But DAPS is only for LTE SA. So the solutions proposed in [1] cannot be copied to LTE directly.
Question 8: do companies have any views on if the featureSetCombinationDAPS solution needs to be applied to LTE and how?
	Company
	Comments

	Ericsson
	Can be discussed later perhaps.

	Huawei, HiSilicon
	We don’t think the featureSetCombinationDAPS solution needs to be applied to LTE.
[Nokia] No we don’t think this is correct. There is indeed feature sets reporting possible with LTE also. We agree it is NOT used for LTE SA but just for LTE part of MR-DC band combination. That is correct.

UE-EUTRA-Capability-v1510-IEs ::= SEQUENCE {


irat-ParametersNR-r15




IRAT-ParametersNR-r15




OPTIONAL,


featureSetsEUTRA-r15




FeatureSetsEUTRA-r15




OPTIONAL,


pdcp-ParametersNR-r15




PDCP-ParametersNR-r15




OPTIONAL,


fdd-Add-UE-EUTRA-Capabilities-v1510

UE-EUTRA-CapabilityAddXDD-Mode-v1510
OPTIONAL,


tdd-Add-UE-EUTRA-Capabilities-v1510

UE-EUTRA-CapabilityAddXDD-Mode-v1510
OPTIONAL,


nonCriticalExtension




UE-EUTRA-Capability-v1520-IEs


OPTIONAL

}



	Nokia
	Won’t it be useful to keep common signalling principle between LTE and NR. At least we would favour that to simplify implementation.

	
	


2.2 Second phase: CR/LS updating
For agreed solutions, proponents are supposed to update the CRs based on received comments. And an LS needs to be updated accordingly and sent to RAN1/4.
3 Conclusion

4 References

[1]. R2-2007454
Discussion on UE capabilities for NR DAPS
Huawei, HiSilicon, Vivo, Mediatek Inc.
[2]. R2-2007610
UE Capabilities for DAPS
Ericsson
5 Annex
-------------------------------------------------------------------TP for 38.331-------------------------------------------------------------------------

–
BandCombinationList
The IE BandCombinationList contains a list of NR CA and/or MR-DC band combinations (also including DL only or UL only band).

BandCombinationList information element

-- ASN1START

-- TAG-BANDCOMBINATIONLIST-START

BandCombinationList ::=             SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombinationList-v1540 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1540

BandCombinationList-v1550 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1550

BandCombinationList-v1560 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1560

BandCombinationList-v1570 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1570

BandCombinationList-v1580 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1580

BandCombinationList-v1590 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1590

BandCombinationList-v16xy ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v16xy

BandCombinationList-UplinkTxSwitch-r16 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-r16

BandCombination ::=                 SEQUENCE {

    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,

    featureSetCombination               FeatureSetCombinationId,

    ca-ParametersEUTRA                  CA-ParametersEUTRA                          OPTIONAL,

    ca-ParametersNR                     CA-ParametersNR                             OPTIONAL,

    mrdc-Parameters                     MRDC-Parameters                             OPTIONAL,

    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL,

    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL

}

BandCombination-v1540::=            SEQUENCE {

    bandList-v1540                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1540,

    ca-ParametersNR-v1540               CA-ParametersNR-v1540                       OPTIONAL

}

BandCombination-v1550 ::=           SEQUENCE {

    ca-ParametersNR-v1550               CA-ParametersNR-v1550

}

BandCombination-v16xy ::=          SEQUENCE {

    bandList-v16xy                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v16xy  OPTIONAL,

        ca-ParametersNR-v16xy               CA-ParametersNR-v16xy                  OPTIONAL,

        ca-ParametersNRDC-v16xy             CA-ParametersNRDC-v16xy                OPTIONAL,

        powerClass-v16xy                    ENUMERATED {pc1dot5}                   OPTIONAL,

    featureSetCombinationDAPS               FeatureSetCombinationId                OPTIONAL
}

BandCombination-v1560::=            SEQUENCE {

    ne-DC-BC                                ENUMERATED {supported}                 OPTIONAL,

    ca-ParametersNRDC                       CA-ParametersNRDC                      OPTIONAL,

    ca-ParametersEUTRA-v1560                CA-ParametersEUTRA-v1560               OPTIONAL,

    ca-ParametersNR-v1560                   CA-ParametersNR-v1560                  OPTIONAL

}

BandCombination-v1570 ::=           SEQUENCE {

    ca-ParametersEUTRA-v1570            CA-ParametersEUTRA-v1570

}

BandCombination-v1580 ::=           SEQUENCE {

    mrdc-Parameters-v1580               MRDC-Parameters-v1580

}

BandCombination-v1590::=            SEQUENCE {

    supportedBandwidthCombinationSetIntraENDC  BIT STRING (SIZE (1..32))       OPTIONAL,

    mrdc-Parameters-v1590                      MRDC-Parameters-v1590

}

BandCombination-UplinkTxSwitch-r16 ::= SEQUENCE {

    bandCombination-r16                 BandCombination,

    bandCombination-v1540               BandCombination-v1540                      OPTIONAL,

    bandCombination-v1560               BandCombination-v1560                      OPTIONAL,

    bandCombination-v1570               BandCombination-v1570                      OPTIONAL,

    bandCombination-v1580               BandCombination-v1580                      OPTIONAL,

    bandCombination-v1590               BandCombination-v1590                      OPTIONAL,

    bandCombination-v16xy               BandCombination-v16xy                      OPTIONAL,

    supportedBandPairListNR-r16         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-r16,

    uplinkTxSwitching-OptionSupport-r16 ENUMERATED {switchedUL, dualUL, both}      OPTIONAL,

    ...

}

ULTxSwitchingBandPair-r16 ::=       SEQUENCE {

    bandIndexUL1-r16                    INTEGER(1..maxSimultaneousBands),

    bandIndexUL2-r16                    INTEGER(1..maxSimultaneousBands),

    uplinkTxSwitchingPeriod-r16         ENUMERATED {n35us, n140us, n210us},

    uplinkTxSwitching-DL-Interruption-r16 BIT STRING (SIZE(1..maxSimultaneousBands)) OPTIONAL

}

BandParameters ::=                      CHOICE {

    eutra                               SEQUENCE {

        bandEUTRA                           FreqBandIndicatorEUTRA,

        ca-BandwidthClassDL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL,

        ca-BandwidthClassUL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL

    },

    nr                                  SEQUENCE {

        bandNR                              FreqBandIndicatorNR,

        ca-BandwidthClassDL-NR              CA-BandwidthClassNR                    OPTIONAL,

        ca-BandwidthClassUL-NR              CA-BandwidthClassNR                    OPTIONAL

    }

}

BandParameters-v1540 ::=            SEQUENCE {

    srs-CarrierSwitch                   CHOICE {

        nr                                  SEQUENCE {

            srs-SwitchingTimesListNR            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeNR

        },

        eutra                               SEQUENCE {

            srs-SwitchingTimesListEUTRA         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeEUTRA

        }

    }                                                                              OPTIONAL,

    srs-TxSwitch                    SEQUENCE {

        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},

        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,

        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL

    }                                                                              OPTIONAL

}

BandParameters-v16xy ::=         SEQUENCE {

    srs-TxSwitch-v16xy               SEQUENCE {

        supportedSRS-TxPortSwitch-v16xy  ENUMERATED {t1r1-t1r2, t1r1-t1r2-t1r4, t1r1-t1r2-t2r2-t2r4, t1r1-t1r2-t2r2-t1r4-t2r4,

                                                         t1r1-t2r2, t1r1-t2r2-t4r4}

    }                                                                              OPTIONAL

    intraFreqDAPS-Parameters-r16      SEQUENCE {

        intraFreqDiffSCS-DAPS-r16                        ENUMERATED {supported}    OPTIONAL,

        intraFreqDAPS-r16                                ENUMERATED {supported}    OPTIONAL,

        intraFreqAsyncDAPS-r16                           ENUMERATED {supported}    OPTIONAL,

        intraFreqMultiUL-TransmissionDAPS-r16            ENUMERATED {supported}    OPTIONAL,

        intraFreqTwoTAGs-DAPS-r16                        ENUMERATED {supported}    OPTIONAL,

        intraFreqSemiStaticPowerSharingDAPS-Mode1-r16    ENUMERATED {supported}    OPTIONAL,

        intraFreqSemiStaticPowerSharingDAPS-Mode2-r16    ENUMERATED {supported}    OPTIONAL,

        intraFreqDynamicPowersharingDAPS-r16             ENUMERATED {short, long}  OPTIONAL

    }                                                                              OPTIONAL

}

-- TAG-BANDCOMBINATIONLIST-STOP

-- ASN1STOP

	BandCombination field descriptions

	BandCombinationList-v1540, BandCombinationList-v1550, BandCombinationList-v1560, BandCombinationList-v1570, BandCombinationList-v1580, BandCombinationList-v1590, BandCombinationList-r16
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix). If the field is included in supportedBandCombinationListNEDC-Only-v16xy, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList of supportedBandCombinationListNEDC-Only (without suffix) field.

If the field is included in supportedBandCombinationListNEDC-Only-v15xy, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix) of supportedBandCombinationListNEDC-Only (without suffix) field.

	ca-ParametersNRDC

If the field is included for a band combination in the NR capability container, the field indicates support of NR-DC. Otherwise, the field is absent.

	featureSetCombinationDAPS

If this field is present for a band combination, it reports the feature set combination supported for the band combination when any DAPS bearer is configured. If this field is absent for a band combination, the featureSetCombination in BandCombination (without suffix) is applicable to the UE configured with any DAPS bearer for the band combination.

	ne-DC-BC

If the field is included for a band combination in the MR-DC capability container, the field indicates support of NE-DC. Otherwise, the field is absent.

	srs-SwitchingTimesListNR

Indicates, for a particular pair of NR bands, the RF retuning time when switching between a NR carrier corresponding to this band entry and another (PUSCH-less) NR carrier corresponding to the band entry in the order indicated below:

-
For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,

-
For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on

-
And so on

	srs-SwitchingTimesListEUTRA

Indicates, for a particular pair of E-UTRA bands, the RF retuning time when switching between an E-UTRA carrier corresponding to this band entry and another (PUSCH-less) E-UTRA carrier corresponding to the band entry in the order indicated below:

-
For the first E-UTRA band, the UE shall include the same number of entries for E-UTRA bands as in bandList, i.e. first entry corresponds to first E-UTRA band in bandList and so on,

-
For the second E-UTRA band, the UE shall include one entry less, i.e. first entry corresponds to the second E-UTRA band in bandList and so on

 -
And so on

	srs-TxSwitch

Indicates supported SRS antenna switch capability for the associated band. If the UE indicates support of SRS-SwitchingTimeNR, the UE is allowed to set this field for a band with associated FeatureSetUplinkId set to 0 for SRS carrier switching.


-----------------------------------------------------------------TP for 38.306------------------------------------------------------------
4.2.7.1
BandCombinationList parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	bandEUTRA
Defines supported EUTRA frequency band by NR frequency band number, as specified in TS 36.101 [14].
	Band
	Yes
	N/A
	N/A

	bandList

Each entry of the list should include at least one bandwidth class for UL or DL.
	BC
	Yes
	N/A
	N/A

	bandNR

Defines supported NR frequency band by NR frequency band number, as specified in TS 38.101-1 [2] and TS 38.101-2 [3].
	Band
	Yes
	N/A
	N/A

	ca-BandwidthClassDL-EUTRA

Defines for DL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 36.101 [14]. When all FeatureSetEUTRA-DownlinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	N/A
	N/A

	ca-BandwidthClassDL-NR

Defines for DL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetDownlinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent. For FR1, the value 'F' shall not be used as it is invalidated in TS 38.101-1 [2]. This field is not applied to DAPS handover if featuresetcombinationDAPS is included in BandCombination-v16xy.
	Band
	No
	N/A
	N/A

	ca-BandwidthClassUL-EUTRA

Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 36.101 [14]. When all FeatureSetEUTRA-UplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	N/A
	N/A

	ca-BandwidthClassUL-NR

Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetUplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent. For FR1, the value 'F' shall not be used as it is invalidated in TS 38.101-1 [2]. This field is not applied to DAPS handover if featuresetcombinationDAPS is included in BandCombination-v16xy.
	Band
	No
	N/A
	N/A

	ca-ParametersEUTRA

Contains the EUTRA part of band combination parameters for a given (NG)EN-DC/NE-DC band combination.
	BC
	No
	N/A
	N/A

	ca-ParametersNR

Contains the NR band combination parameters for a given (NG)EN-DC/NE-DC and/or NR CA band combination.
	BC
	No
	N/A
	N/A

	ca-ParametersNRDC

Indicates whether the UE supports NR-DC for the band combination. It contains the NR band combination parameters applicable across MCG and SCG.
	BC
	No
	N/A
	N/A

	featureSetCombination

Indicates the feature set that the UE supports on the NR and/or MR-DC band combination by FeatureSetCombinationId.
	BC
	N/A
	N/A
	N/A

	mrdc-Parameters

Contains the band combination parameters for a given (NG)EN-DC/NE-DC band combination.
	BC
	No
	N/A
	N/A

	ne-DC-BC

Indicates whether the UE supports NE-DC for the band combination.
	BC
	No
	N/A
	N/A

	powerClass, powerClass-v1610

Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the power class parameter only in band combinations that are applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4].
	BC
	No
	N/A
	FR1 only

	SRS-SwitchingTimeNR
Indicates the interruption time on DL/UL reception within a NR band pair during the RF retuning for switching between a carrier on one band and another (PUSCH-less) carrier on the other band to transmit SRS. switchingTimeDL/ switchingTimeUL: n0us represents 0 us, n30us represents 30us, and so on. switchingTimeDL/ switchingTimeUL is mandatory present if switching between the NR band pair is supported, otherwise the field is absent. It is signalled per pair of bands per band combination.
	FD
	No
	N/A
	N/A

	SRS-SwitchingTimeEUTRA

Indicates the interruption time on DL/UL reception within a EUTRA band pair during the RF retuning for switching between a carrier on one band and another (PUSCH-less) carrier on the other band to transmit SRS. switchingTimeDL/ switchingTimeUL: n0 represents 0 OFDM symbols, n0dot5 represents 0.5 OFDM symbols, n1 represents 1 OFDM symbol and so on. switchingTimeDL/ switchingTimeUL is mandatory present if switching between the EUTRA band pair is supported, otherwise the field is absent. It is signalled per pair of bands per band combination.
	FD
	No
	N/A
	N/A

	srs-TxSwitch, srs-TxSwitch-v1610

Defines whether UE supports SRS for DL CSI acquisition as defined in clause 6.2.1.2 of TS 38.214 [12]. The capability signalling comprises of the following parameters:

-
supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern supported by the UE, which is mandatory with capability signaling. The indicated UE antenna switching capability of ′xTyR′ corresponds to a UE, capable of SRS transmission on ′x′ antenna ports over total of ′y′ antennas, where ′y′ corresponds to all or subset of UE receive antennas, where 2T4R is two pairs of antennas. supportedSRS-TxPortSwitch-v1610, which is optional to report, indicates downgrading configuration of SRS Tx port switching pattern. If the UE indicates the support of downgrading configuration of SRS Tx port switching pattern using supportedSRS-TxPortSwitch-v1610, the UE shall report the values for this as below, based on what is reported in supportedSRS-TxPortSwitch.

supportedSRS-TxPortSwitch
supportedSRS-TxPortSwitch-v1610
t1r2
t1r1-t1r2

t1r4

t1r1-t1r2-t1r4

t2r4

t1r1-t1r2-t2r2-t2r4

t2r2

t1r1-t2r2

t4r4

t1r1-t2r2-t4r4

t1r4-t2r4

t1r1-t1r2-t2r2-t1r4-t2r4

-
txSwitchImpactToRx indicates the entry number of the first-listed band with UL (see NOTE) in the band combination that affects this DL, which is mandatory with capability signaling;

-
txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL (see NOTE) in the band combination that switches together with this UL, which is mandatory with capability signaling.

For txSwitchImpactToRx and txSwitchWithAnotherBand, value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch together indicate the same entry number.
The entry number is the band entry number in a band combination. The UE is restricted not to include fallback band combinations for the purpose of indicating different SRS antenna switching capabilities.

NOTE:
The first-listed band with UL includes a band associated with FeatureSetUplinkId set to 0 corresponding to the support of SRS-SwitchingTimeNR.
	BC
	FD
	N/A
	N/A

	supportedBandwidthCombinationSet

Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4]. For NR SA CA, NR-DC, inter-band (NG)EN-DC without intra-band (NG)EN-DC component and intra-band (NG)EN-DC with additional inter-band NR CA component, the field defines the bandwidth combinations for the NR part of the band combination. For intra-band (NG)EN-DC without additional inter-band NR and LTE CA component, the field indicates the supported bandwidth combination set applicable to the NR and LTE band combinations. Field encoded as a bit map, where bit N is set to "1" if UE support Bandwidth Combination Set N for this band combination as defined in the TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. It is mandatory if the band combination has more than one NR carrier (at least one SCell in an NR cell group) or is an intra-band (NG)EN-DC combination or both.
	BC
	CY
	N/A
	N/A

	supportedBandwidthCombinationSetIntraENDC

Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-3 [4]. For intra-band (NG)EN-DC with additional inter-band CA component(s) of LTE and/or NR, the field defines the bandwidth combinations for the intra-band (NG)EN-DC component. Field encoded as a bit map, where bit N is set to "1" if UE support Bandwidth Combination Set N for this band combination as defined in the TS 38.101-3 [4]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. It is mandatory if the band combination is an intra-band (NG)EN-DC combination with additional inter-band NR/LTE CA component.
	BC
	CY
	N/A
	N/A

	ULTxSwitchingBandPair-r16

Indicates UE supports dynamic UL Tx switching in case of inter-band CA, SUL, and EN-DC as defined in TS 38.214 [12], TS 38.101-1 [2] and TS 38.101-3 [4]. The capability signalling comprises of the following parameters:

-
bandIndexUL1-r16 and bandIndexUL2-r16 indicate the band pair on which UE supports dynamic UL Tx switching. bandindexUL1/bandindexUL2 xx refers to the xxth band entry in the band combination. UE shall indicate support for 2-layer UL MIMO capabilities at least on one of the indicated two bands for UL Tx switching, and only the band where UE supports 2-layer UL MIMO capability can work as carrier2 as defined in TS 38.101-1 [2] and TS 38.101-3 [4].

-
uplinkTxSwitchingPeriod-r16 indicates the length of UL Tx switching period per pair of UL bands per band combination when dynamic UL Tx switching is configured, as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. UE shall not report the value n210us for EN-DC band combinations. n35us represents 35 us, n140us represents 140us, and so on, as specified in TS 38.101-1 [2] and TS 38.101-3 [4].
-
uplinkTxSwitching-DL-Interruption-r16 indicates that DL interruption on the band will occur during UL Tx switching, as specified in TS 38.133 [5] and in TS 36.133 [27]. UE is not allowed to set this field for the band combination of SUL band+TDD band, for which no DL interruption is allowed.

Field encoded as a bit map, where bit N is set to "1" if DL interruption on band N will occur during uplink Tx switching as specified in TS 38.133 [5] and in TS 36.133 [27]. The leading / leftmost bit (bit 0) corresponds to the first band of this band combination, the next bit corresponds to the second band of this band combination and so on. The capability is not applicable to the following band combinations, in which DL reception interruption is not allowed:

-
TDD+TDD CA with the same UL-DL pattern
-
TDD+TDD EN-DC with the same UL-DL pattern

	BC
	FD
	N/A
	FR1 only

	uplinkTxSwitching-OptionSupport-r16
Indicates which option is supported for dynamic UL Tx switching for inter-band UL CA and EN-DC. switchedUL represents option 1 as specified in TS 38.214 [12], dualUL represents option 2 as specified in TS 38.214 [12], both represents both option 1 and option2 as specified in TS 38.214 [12]. UE shall not report the value both for EN-DC case. The field is mandatory for inter-band UL CA and EN-DC case where UE supports dynamic UL Tx switching.
	BC
	CY
	N/A
	FR1 only


<Unnecessary part omitted>
4.2.7.6
FeatureSetDownlinkPerCC parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	channelBW-90mhz

Indicates whether the UE supports the channel bandwidth of 90 MHz.

For FR1, the UE shall indicate support according to TS 38.101-1 [2], Table 5.3.5-1.
	FSPC
	CY
	N/A
	FR1 only

	maxNumberMIMO-LayersPDSCH

Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. For single CC standalone NR, it is mandatory with capability signaling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. If absent, the UE does not support MIMO on this carrier.
	FSPC
	CY
	N/A
	N/A

	supportedBandwidthDL

Indicates maximum DL channel bandwidth supported for a given SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS 38.101-1 [2] for FR1 and Table 5.3.5-1 in TS 38.101-2 [3] for FR2.

For FR1, all the bandwidths listed in TS38.101-1 Table 5.3.5-1 for each band shall be mandatory with a single CC unless indicated optional. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a single band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwidth for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].

NOTE:
To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability for and validate instead the channelBW-90mhz and the supportedBandwidthCombinationSet. For serving cells with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet and supportedBandwidthDL. For source cell and target cell during DAPS handover with other channel bandwidths the network validates the channelBWs-DL and supportedBandwidthDL if featuresetcombinationDAPS is included in BandCombination-v16xy.
	FSPC
	CY
	N/A
	N/A

	supportedModulationOrderDL

Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink. If not included:

-
for FR1, the network uses the modulation order signalled in pdsch-256QAM-FR1.

-
for FR2, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR2 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.

In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].
	FSPC
	No
	N/A
	N/A

	supportedSubCarrierSpacingDL

Defines the supported sub-carrier spacing for DL by the UE, as defined in clause 4.2-1 of TS 38.211 [6], indicating the UE supports simultaneous reception with same or different numerologies in CA. Support of simultaneous reception with same numerology for intra-band NR CA including both contiguous and non-contiguous is mandatory with capability in both FR1 and FR2. Support of simultaneous reception with two different numerologies between FR1 band(s) and FR2 band(s) in DL is mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Optional for other cases. Support of simultaneous reception of with different numerologies in CA for other cases is optional.
	FSPC
	CY
	N/A
	N/A


<Unnecessary part omitted>
4.2.7.8
FeatureSetUplinkPerCC parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	channelBW-90mhz
Indicates whether the UE supports the channel bandwidth of 90 MHz.

For FR1, the UE shall indicate support according to TS 38.101-1 [2], Table 5.3.5-1.
	FSPC
	CY
	N/A
	FR1 only

	maxNumberMIMO-LayersCB-PUSCH

Defines supported maximum number of MIMO layers at the UE for PUSCH transmission with codebook precoding. UE indicating support of this feature shall also indicate support of PUSCH codebook coherency subset. This feature is not supported for SUL.
	FSPC
	No
	N/A
	N/A

	maxNumberMIMO-LayersNonCB-PUSCH

Defines supported maximum number of MIMO layers at the UE for PUSCH transmission using non-codebook precoding. This feature is not supported for SUL.

UE supporting non-codebook based PUSCH transmission shall indicate support of maxNumberMIMO-LayersNonCB-PUSCH, maxNumberSRS-ResourcePerSet and maxNumberSimultaneousSRS-ResourceTx together.
	FSPC
	No
	N/A
	N/A

	maxNumberSimultaneousSRS-ResourceTx

Defines the maximum number of simultaneous transmitted SRS resources at one symbol for non-codebook based transmission to the UE. This feature is not supported for SUL.
	FSPC
	No
	N/A
	N/A

	maxNumberSRS-ResourcePerSet

Defines the maximum number of SRS resources per SRS resource set configured for codebook or non-codebook based transmission to the UE. This feature is not supported for SUL.
	FSPC
	No
	N/A
	N/A

	supportedBandwidthUL

Indicates maximum UL channel bandwidth supported for a given SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS38.101-1 [2] for FR1 and Table 5.3.5-1 in TS 38.101-2 [3] for FR2.

For FR1, all the bandwidths listed in TS38.101-1 Table 5.3.5-1 for each band shall be mandatory with a single CC unless indicated optional. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a single band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwidth for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].

NOTE:
To determine whether the UE supports a channel bandwidth of 90 MHz the network may ignore this capability for and validate instead the channelBW-90mhz and the supportedBandwidthCombiantionSet. For serving cells with other channel bandwidths the network validates the channelBWs-UL, the supportedBandwidthCombinationSet and supportedBandwidthUL. For source cell and target cell during DAPS handover with other channel bandwidths the network validates the channelBWs-UL and supportedBandwidthUL if featuresetcombinationDAPS is included in BandCombination-v16xy.
	FSPC
	CY
	N/A
	N/A

	supportedModulationOrderUL

Indicates the maximum supported modulation order to be applied for uplink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for uplink. If not included,

-
for FR1 and FR2, the network uses the modulation order signalled per band i.e. pusch-256QAM if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].
	FSPC
	No
	N/A
	N/A

	supportedSubCarrierSpacingUL

Defines the supported sub-carrier spacing for UL by the UE, as defined in 4.2-1 of TS 38.211 [6], indicating the UE supports simultaneous transmission with same or different numerologies in CA, or indicating the UE supports different numerologies on NR UL and SUL within one cell. Support of simultaneous transmissions with same numerology for intra-band NR CA including both contiguous and non-contiguous is mandatory with capability in both FR1 and FR2. Support of simultaneous transmission with two different numerologies between FR1 band(s) and FR2 band(s) in UL is mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Support of simultaneous transmission with different numerologies in CA for other cases is optional.
	FSPC
	CY
	N/A
	N/A
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