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1	Introduction
In the last RAN2 meeting, RAN2 agreed to the following agreements/working assumptions on UE capability for NR operation up to 71GHz:
No FRx diff
· 2: 	An existing UE capability applicable to FR2 is also applicable to FR2-2, unless otherwise stated (i.e. in the field description of the UE capability that it is not applicable to FR2-2) in TS38.306,
· 3: 	If a new UE capability introduced for FR2-2 is also applicable to FR2-1 and/or FR1 and the UE capability is per band, this can be expressed in the field description of the UE capability.

FRx diff
· 4: For an existing UE capability already requires FR1-FR2 Diff and further differentiation between FR2-1 and FR2-2 is needed, the existing UE capability is replicated for FR2-2.
· 5: For UE capability that has to be per UE, “FR1-FR2 Diff” column can be used to express the need of the FRx differentiation (via the ‘Yes/No’ and also whether it needs FR2-1 and FR2-2 differentiation).
· Both 4 and 5 are taken as working assumption (can be revisited once we see the capabilities from RAN1/4)

In this contribution, existing UE capabilities (RAN2 determine) already requiring FR1-FR2 diff are identified. If these existing or new Rel-17 UE capabilities require further FR2-1 and FR2-2, how this can be done in ASN.1 structure and their implementation in 38.306 are also discussed.
2	Discussion
2.1	Possible existing RAN2 capabilities requiring FR2-1 and FR2-2 differentiation
In the Annex, the existing UE capabilities that are determined by RAN2 (higher layer capabilities) in Rel-15 and Rel-16 which has the FR1-FR2 Diff column set to Yes are identified as follow:
	Set#
	RAN2 determined capabilities
	TDD-FDD-diff
	FR1-FR2-diff

	1
	Rel-16 Power saving:
maxBW-Preference-r16
maxMIMO-LayerPreference-r16

Rel-16 DCCA
directMCG-SCellActivation-r16
directMCG-SCellActivationResume-r16
directSCG-SCellActivation-r16
directSCG-SCellActivationResume-r16
idleInactiveNR-MeasReport-r16

Rel-15 IMS voice
voiceOverNR

	No
	Yes

	2
	handoverLTE-5GC
[bookmark: _Hlk84362163]handoverInterF 
handoverLTE-EPC
	Yes
	Yes



Proposal#1: RAN2 discuss whether the above Rel-15 and Rel-16 UE capabilities require further FR2-1 and FR2-2 differentiation.
2.2	ASN.1 signalling for further differentiation between FR2-1 and FR2-2
In the last RAN2 meeting, the following is agreed:
· 4: For an existing UE capability already requires FR1-FR2 Diff and further differentiation between FR2-1 and FR2-2 is needed, the existing UE capability is replicated for FR2-2.

As FR2-2 only applies TDD like FR2, it is quite straightforward to replicate the UE capabilities (except for handoverInterF) in Proposal#1 by replicating them for FR2-2.
It can just be added as like below, taking e.g. the existing power saving capabilities:
–	PowSav-Parameters
The IE PowSav-Parameters is used to convey the capabilities supported by the UE for the power saving preferences.
PowSav-Parameters information element
-- ASN1START
-- TAG-POWSAV-PARAMETERS-START

PowSav-Parameters-r16 ::=         SEQUENCE {
    powSav-ParametersCommon-r16           PowSav-ParametersCommon-r16               OPTIONAL,
    powSav-ParametersFRX-Diff-r16         PowSav-ParametersFRX-Diff-r16             OPTIONAL,
    ...
}

PowSav-Parameters-v17xx ::=	SEQUENCE {
    powSav-ParametersFR2-2-r17         PowSav-ParametersFR2-2-r17             OPTIONAL,
    ...
}

PowSav-ParametersCommon-r16 ::=    SEQUENCE {
    drx-Preference-r16                 ENUMERATED {supported}                       OPTIONAL,
    maxCC-Preference-r16               ENUMERATED {supported}                       OPTIONAL,
    releasePreference-r16              ENUMERATED {supported}                       OPTIONAL,
    -- R1 19-4a: UE assistance information
    minSchedulingOffsetPreference-r16  ENUMERATED {supported}                       OPTIONAL,
    ...
}

PowSav-ParametersFRX-Diff-r16 ::=    SEQUENCE {
    maxBW-Preference-r16               ENUMERATED {supported}                       OPTIONAL,
    maxMIMO-LayerPreference-r16        ENUMERATED {supported}                       OPTIONAL,
    ...
}

PowSav-ParametersFR2-2-r17 ::=    SEQUENCE {
    maxBW-Preference-r17               ENUMERATED {supported}                       OPTIONAL,
    maxMIMO-LayerPreference-r17        ENUMERATED {supported}                       OPTIONAL,
    ...
}


-- TAG-POWSAV-PARAMETERS-STOP
-- ASN1STOP
The full set of the changes for the existing RAN2 determined UE capabilities in Proposal 1 are in Annex B.
Based on the above update to the ASN.1 signalling, it can be seen that the replication can be generalised for existing UE capabilities and new Rel-17 UE capabilities that require further FR2-1 and FR2-2 differentiation by including a new IE specifically for FR2-2 in the existing per UE IEs (e.g. MAC-Parameters, PHY-Parameters etc.) that potentially has existing FRx differentiation.
Proposal#2: For an existing or new Rel-17 UE capability (yyyy-r17) that required further FR2-1 and FR2-2 differentiation, a new IE specifically for FR2-2 (xxParametersFR2-2) is included in the existing per UE IE (XXParameters) as shown below, where xx/XX can be mac-/MAC-, phy-/PHY-, measAndMob/MeasAndMob, ims-/IMS- and powSav-/PowSav- associated with per UE capabilities:
General ASN.1 structure: XXParameters information element
-- ASN1START
-- TAG-XXPARAMETERS-START

XXParameters ::=         SEQUENCE {
    XXParametersCommon       XXParametersCommon                  OPTIONAL,
    XXParametersFRX-Diff     XXParametersFRX-Diff                OPTIONAL,
    ...
}

XXParameters-v17xx ::=         SEQUENCE {
    xxParametersFR2-2-r17     XXParametersFR2-2-r17                OPTIONAL,
    ...
}

IMS-ParametersCommon ::=   SEQUENCE {
    voiceOverEUTRA-5GC                  ENUMERATED {supported}                OPTIONAL,
    ...,
    [[
    voiceOverSCG-BearerEUTRA-5GC        ENUMERATED {supported}                OPTIONAL
    ]],
    [[
    voiceFallbackIndicationEPS-r16       ENUMERATED {supported}                   OPTIONAL
    ]]
}

IMS-ParametersFRX-Diff ::= SEQUENCE {
    voiceOverNR                ENUMERATED {supported}                OPTIONAL,
    ...
}

XXParametersFR2-2-r17 ::= SEQUENCE {
yyyy-r17                ENUMERATED {supported}                OPTIONAL,
...
}

-- TAG-IMS-PARAMETERS-STOP
-- ASN1STOP


2.3. HO capabilities
With Proposal 2, the existing RAN2 determined capabilities identified in Section 2.1 can be signalled for further differentiating between FR2-1 and FR2-2. The ASN.1 signalling for the following existing UE capabilities is provided in Annex B if they are found to require further FR2-1 and FR2-2 differentiation:
	1
	Rel-16 Power saving:
maxBW-Preference-r16
maxMIMO-LayerPreference-r16

Rel-16 DCCA
directMCG-SCellActivation-r16
directMCG-SCellActivationResume-r16
directSCG-SCellActivation-r16
directSCG-SCellActivationResume-r16
idleInactiveNR-MeasReport-r16

Rel-15 IMS voice
voiceOverNR

	No
	Yes

	2
	handoverLTE-5GC
handoverInterF 
handoverLTE-EPC
	Yes
	Yes



For the inter-frequency handover capability (handoverInterF), other than the replication, there is also a need to indicate whether the UE support handover between FR1 and FR2-1 as well as between FR2-1 and FR2-2, similar to the following capabilities:
	handoverFR1-FR2
Indicates whether the UE supports HO between FR1 and FR2. Support is mandatory for the UE supporting both FR1 and FR2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FR1 and FR2.
	UE
	Yes
	No
	No



The equivalent of the above mandatory per UE capability (i.e. mandatory with UE capability) needs to be introduced as follow between handover between FR1 and FR2-2 and between FR2-1 and FR2-2:
 
	handoverFR1-FR2-2-r17
Indicates whether the UE supports HO between FR1 and FR2-2. Support is mandatory for the UE supporting both FR1 and FR2-2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FR1 and FR2-2.
	UE
	Yes
	No
	No



	handoverFR2-1-FR2-2-r17
Indicates whether the UE supports HO between FR2-1 and FR2-2. Support is mandatory for the UE supporting both FR2-1 and FR2-2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FR2-1 and FR2-2.
	UE
	Yes
	No
	No



Proposal#3: For inter-frequency handover between FR1 and FR2-2 and between FR2-1 and FR2-2, additional per UE capabilities (mandatory with UE capability) below may need to be introduced if handoverInterF requires further FR2-1 and FR2-2 differentiation:
	handoverFR1-FR2-2-r17
Indicates whether the UE supports HO between FR1 and FR2-2. Support is mandatory for the UE supporting both FR1 and FR2-2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FR1 and FR2-2.
	UE
	Yes
	No
	No



	handoverFR2-1-FR2-2-r17
Indicates whether the UE supports HO between FR2-1 and FR2-2. Support is mandatory for the UE supporting both FR2-1 and FR2-2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FR2-1 and FR2-2.
	UE
	Yes
	No
	No



2.3	TS38.306 changes
In the last RAN2 meeting, the following is also agreed:
· 3: 	If a new UE capability introduced for FR2-2 is also applicable to FR2-1 and/or FR1 and the UE capability is per band, this can be expressed in the field description of the UE capability.

This can be indicated as follow in the field description:
“This capability is also applicable to FR1 and FR2-1”
Proposal#4: If a new UE capability introduced for FR2-2 is also applicable to FR2-1 and/or FR1 and the UE capability is per band, this can be expressed in the field description of the UE capability as “This capability is also applicable to FR1 and FR2-1”.
For the agreement below:
· 5: For UE capability that has to be per UE, “FR1-FR2 Diff” column can be used to express the need of the FRx differentiation (via the ‘Yes/No’ and also whether it needs FR2-1 and FR2-2 differentiation).
This is for the capabilities that has the “FR1-FR2 Diff “ set to ‘Yes’ or ‘FR2 only’. If these capabilities require further FR2-1 and FR2-2 differentiation, it can also indicate in the column ‘(include FR2-2)’. Using the existing RAN2 determined capability as example (e.g. directMCG-SCellActivation-r16) in Section 2.2:
	directMCG-SCellActivation-r16, directMCG-SCellActivationFR2-2-r17           
Indicates whether the UE supports direct NR MCG SCell activation, as specified in TS 38.321 [8], upon SCell addition, upon reconfiguration with sync of the MCG, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes
(include FR2-2)



Proposal#5: For UE capability that has to be per UE, “FR1-FR2 Diff” column can be used to express the need of the FR2-1 and FR2-2 differentiation by adding ‘(include FR2-2)’ on top of ‘Yes’ or ‘FR2 only’
2.4	UE capabilities from Rel-17 WIs 
Other than the determining the existing Rel-15/Rel-16 UE capabilities that require FR2-1 and FR2-2 differentiation, it is also necessary to discuss how to handle the RAN2 determined UE capabilities from other Rel-17 WIs which may also need FR2-1 and FR2-2 differentiation.
There are 2 points that need to be discuss:
A) Who will do it?
B) How to implement from ASN.1 signaling point of view?
On A), our assumption is that each Rel-17 WI will have to discuss the capabilities that need FR2-1 and FR2-2 differentiation during the WI-specific UE capability discussion on top of FR1/FR2 differentiation.
On B), this is related to the signalling aspect. For this aspect, if RAN2 can agree to Proposal#2 for the existing UE capabilities, the same can be applied for the new Rel-17 capabilities from Rel-17 WIs.
Proposal#6: For RAN2 determined UE capabilities from other Rel-17 WI which may also need FR2-1 and FR2-2 differentiation:
A) Who will do it: Each Rel-17 WI will have to discuss the capabilities that need FR2-1 and FR2-2 differentiation this during their WI UE capability discussion on top of FR1/FR2 differentiation.
B) How to do it: In the same way as proposed in Proposal#2
If RAN2 agree to the above proposal, it should be communicated to the whole RAN2 WG:
Proposal#7: Communicate the Proposal#6 to RAN2 Main session  
4	Conclusion
It is requested that RAN2 agree to the proposals and observations below:
Proposal#1: RAN2 discuss whether the below Rel-15 and Rel-16 UE capabilities require further FR2-1 and FR2-2 differentiation.
	Set#
	RAN2 determined capabilities
	TDD-FDD-diff
	FR1-FR2-diff

	1
	Rel-16 Power saving:
maxBW-Preference-r16
maxMIMO-LayerPreference-r16

Rel-16 DCCA
directMCG-SCellActivation-r16
directMCG-SCellActivationResume-r16
directSCG-SCellActivation-r16
directSCG-SCellActivationResume-r16
idleInactiveNR-MeasReport-r16

Rel-15 IMS voice
voiceOverNR

	No
	Yes

	2
	handoverLTE-5GC
handoverInterF 
handoverLTE-EPC
	Yes
	Yes



Proposal#2: For an existing or new Rel-17 UE capability (yyyy-r17) that required further FR2-1 and FR2-2 differentiation, a new IE specifically for FR2-2 (xxParametersFR2-2) is included in the existing per UE IE (XXParameters) as shown below, where xx/XX can be mac-/MAC-, phy-/PHY-, measAndMob/MeasAndMob, ims-/IMS- and powSav-/PowSav- associated with per UE capabilities:
General ASN.1 structure: XXParameters information element
-- ASN1START
-- TAG-XXPARAMETERS-START

XXParameters ::=         SEQUENCE {
    XXParametersCommon       XXParametersCommon                  OPTIONAL,
    XXParametersFRX-Diff     XXParametersFRX-Diff                OPTIONAL,
    ...
}

XXParameters-v17xx ::=         SEQUENCE {
    xxParametersFR2-2-r17     XXParametersFR2-2-r17                OPTIONAL,
    ...
}

IMS-ParametersCommon ::=   SEQUENCE {
    voiceOverEUTRA-5GC                  ENUMERATED {supported}                OPTIONAL,
    ...,
    [[
    voiceOverSCG-BearerEUTRA-5GC        ENUMERATED {supported}                OPTIONAL
    ]],
    [[
    voiceFallbackIndicationEPS-r16       ENUMERATED {supported}                   OPTIONAL
    ]]
}

IMS-ParametersFRX-Diff ::= SEQUENCE {
    voiceOverNR                ENUMERATED {supported}                OPTIONAL,
    ...
}

XXParametersFR2-2-r17 ::= SEQUENCE {
yyyy-r17                ENUMERATED {supported}                OPTIONAL,
...
}

-- TAG-IMS-PARAMETERS-STOP
-- ASN1STOP

Proposal#3: For inter-frequency handover between FR1 and FR2-2 and between FR2-1 and FR2-2, additional per UE capabilities (mandatory with UE capability) below may need to be introduced if handoverInterF requires further FR2-1 and FR2-2 differentiation:
	handoverFR1-FR2-2-r17
Indicates whether the UE supports HO between FR1 and FR2-2. Support is mandatory for the UE supporting both FR1 and FR2-2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FR1 and FR2-2.
	UE
	Yes
	No
	No



	handoverFR2-1-FR2-2-r17
Indicates whether the UE supports HO between FR2-1 and FR2-2. Support is mandatory for the UE supporting both FR2-1 and FR2-2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FR2-1 and FR2-2.
	UE
	Yes
	No
	No



Proposal#4: If a new UE capability introduced for FR2-2 is also applicable to FR2-1 and/or FR1 and the UE capability is per band, this can be expressed in the field description of the UE capability as “This capability is also applicable to FR1 and FR2-1”.
Proposal#5: For UE capability that has to be per UE, “FR1-FR2 Diff” column can be used to express the need of the FR2-1 and FR2-2 differentiation by adding ‘(include FR2-2)’ on top of ‘Yes’ or ‘FR2 only’Proposal#6: For RAN2 determined UE capabilities from other Rel-17 WI which may also need FR2-1 and FR2-2 differentiation:
A) Who will do it: Each Rel-17 WI will have to discuss the capabilities that need FR2-1 and FR2-2 differentiation this during their WI UE capability discussion on top of FR1/FR2 differentiation.
B) How to do it: In the same way as proposed in Proposal#2
Proposal#7: Communicate the Proposal#6 to RAN2 Main session  
Annex A: RAN2 determined capabilities in TS38.306
In the following, the potential existing RAN2 capabilities (higher layer capabilities; i.e. all the RAN2 capabilities proposed in Rel-15 and Rel-16 by RAN2 with FR1-FR2-diff set to ‘Yes’ or ‘FR2 only’) have been identified from TS38.306 v16.50 that may require further FR2-1 and FR2-2:
[bookmark: _Toc12750887][bookmark: _Toc29382251][bookmark: _Toc37093368][bookmark: _Toc37238644][bookmark: _Toc37238758][bookmark: _Toc46488653][bookmark: _Toc52574074][bookmark: _Toc52574160][bookmark: _Toc76511760]4.2.2	General parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	maxBW-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on the maximum aggregated bandwidth for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	maxMIMO-LayerPreference-r16
Indicates whether the UE supports providing its preference of a cell group on the maximum number of MIMO layers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes



[bookmark: _Toc12750891][bookmark: _Toc29382255][bookmark: _Toc37093372][bookmark: _Toc37238648][bookmark: _Toc37238762][bookmark: _Toc46488657][bookmark: _Toc52574078][bookmark: _Toc52574164][bookmark: _Toc76511764]4.2.6	MAC parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	directMCG-SCellActivation-r16
Indicates whether the UE supports direct NR MCG SCell activation, as specified in TS 38.321 [8], upon SCell addition, upon reconfiguration with sync of the MCG, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	directMCG-SCellActivationResume-r16
Indicates whether the UE supports direct NR MCG SCell activation, as specified in TS 38.321 [8], upon reception of an RRCResume message, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	directSCG-SCellActivation-r16
Indicates whether the UE supports direct NR SCG SCell activation, as specified in TS 38.321 [8], upon SCell addition and upon reconfiguration with sync of the SCG, both performed via an RRCReconfiguration message received via SRB3 or contained in an RRC(Connection)Reconfiguration message received via SRB1, as specified in TS 38.331 [9] and TS 36.331 [17].
A UE indicating support of directSCG-SCellActivation-r16 shall indicate support of EN-DC or support of NGEN-DC as specified in TS 36.331 [17] or support of NR-DC as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	directSCG-SCellActivationResume-r16
Indicates whether the UE supports direct NR SCG SCell activation, as specified in TS 38.321 [8]:
-	upon reception of an RRCReconfiguration included in an RRCConnectionResume message, as specified in TS 38.331 [9] and TS 36.331 [17], if the UE indicates support of EN-DC or NGEN-DC, and support of resumeWithSCG-Config-r16 as specified in TS 36.331 [17],
-	upon reception of an RRCReconfiguration included in an RRCResume message, as specified in TS 38.331 [9], if the UE indicates support of NR-DC and of resumeWithSCG-Config-r16 as specified in TS 38.331 [9].
A UE indicating support of directSCG-SCellActivationResume-r16 shall indicate support of EN-DC or NGEN-DC and support of resumeWithSCG-Config-r16 as specified in TS 36.331 [17] or indicate support of NR-DC and of resumeWithSCG-Config-r16 as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	drx-Adaptation-r16
Indicates whether the UE supports DRX adaptation comprised of the following functional components:
-	Configured ps-Offset for the detection of DCI format 2_6 with CRC scrambling by ps-RNTI and reported MinTimeGap before the start of drx-onDurationTimer of Long DRX
-	Indication of UE whether or not to start drx-onDurationTimer for the next Long DRX cycle by detection of DCI format 2_6
-	Configured UE wakeup or not when DCI format 2_6 is not detected at all monitoring occasions outside Active Time
-	Configured periodic CSI report apart from L1-RSRP (ps-TransmitOtherPeriodicCSI) when impacted by DCI format 2_6 that drx-onDurationTimer does not start for the next Long DRX cycle
-	Configured periodic L1-RSRP report (ps-TransmitPeriodicL1-RSRP) when impacted by DCI format 2_6 that drx-onDurationTimer does not start for the next Long DRX cycle
The capability signalling includes the minimum time gap between the end of the slot of last DCI format 2_6 monitoring occasion and the beginning of the slot where the UE would start the drx-onDurationTimer of Long DRX for each SCS. The value sl1 indicates 1 slot. The value sl2 indicates 2 slots, and so on. Support of this feature is reported for licensed and unlicensed bands, respectively. When this field is reported, either of sharedSpectrumChAccess-r16 or non-SharedSpectrumChAccess-r16 shall be reported, at least.
	UE
	No
	No
	Yes

	tdd-MPE-P-MPR-Reporting-r16
Indicates whether the UE supports P-MPR reporting for Maximum Permissible Exposure, as specified in TS38.321 [8].
	UE
	No
	TDD only
	FR2 only



[bookmark: _Toc12750905][bookmark: _Toc29382270][bookmark: _Toc37093387][bookmark: _Toc37238663][bookmark: _Toc37238777][bookmark: _Toc46488674][bookmark: _Toc52574095][bookmark: _Toc52574181][bookmark: _Toc76511782]4.2.9	MeasAndMobParameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	handoverLTE-5GC
Indicates whether the UE supports HO to EUTRA connected to 5GC. It is mandated if the UE supports EUTRA connected to 5GC.
	UE
	CY
	Yes
	Yes

	handoverInterF
Indicates whether the UE supports inter-frequency HO. It indicates the support for inter-frequency HO from the corresponding duplex mode and from frequency range indicated to be supported as described in Annex B. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported.
	UE
	Yes
	Yes
	Yes

	handoverLTE-EPC
Indicates whether the UE supports HO to EUTRA connected to EPC. It is mandated if the UE supports EUTRA connected to EPC.
	UE
	CY
	Yes
	Yes

	idleInactiveNR-MeasReport-r16
Indicates whether the UE supports configuration of NR SSB measurements in RRC_IDLE/RRC_INACTIVE and reporting of the corresponding results upon network request as specified in TS 38.331 [9]. If this parameter is indicated for FR1 and FR2 differently, each indication corresponds to the frequency range of measured target cell.
	UE
	No
	No
	Yes



[bookmark: _Toc12750911][bookmark: _Toc29382276][bookmark: _Toc37093393][bookmark: _Toc37238669][bookmark: _Toc37238783][bookmark: _Toc46488681][bookmark: _Toc52574102][bookmark: _Toc52574188][bookmark: _Toc76511789]4.2.13	IMS Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	voiceOverNR
Indicates whether the UE supports IMS voice over NR. It is mandated to the UE if the UE is capable of IMS voice over NR. Otherwise, the UE does not include this field. If this field is included and the UE is capable of E-UTRA with EPC, the UE shall support IMS voice over E-UTRA via EPC.
	UE
	No
	No
	Yes



Annex B: ASN.1 updates for the existing RAN2 determined UE capabilities requiring FR2-2 differentiation
A) Rel-16 Power Saving
[bookmark: _Toc60777472][bookmark: _Toc76423760]–	PowSav-Parameters
The IE PowSav-Parameters is used to convey the capabilities supported by the UE for the power saving preferences.
PowSav-Parameters information element
-- ASN1START
-- TAG-POWSAV-PARAMETERS-START

PowSav-Parameters-r16 ::=         SEQUENCE {
    powSav-ParametersCommon-r16           PowSav-ParametersCommon-r16               OPTIONAL,
    powSav-ParametersFRX-Diff-r16         PowSav-ParametersFRX-Diff-r16             OPTIONAL,
    ...
}

PowSav-Parameters-v17xx ::=	SEQUENCE {
    powSav-ParametersFR2-2-r17         PowSav-ParametersFR2-2-r17             OPTIONAL,
    ...
}

PowSav-ParametersCommon-r16 ::=    SEQUENCE {
    drx-Preference-r16                 ENUMERATED {supported}                       OPTIONAL,
    maxCC-Preference-r16               ENUMERATED {supported}                       OPTIONAL,
    releasePreference-r16              ENUMERATED {supported}                       OPTIONAL,
    -- R1 19-4a: UE assistance information
    minSchedulingOffsetPreference-r16  ENUMERATED {supported}                       OPTIONAL,
    ...
}

PowSav-ParametersFRX-Diff-r16 ::=    SEQUENCE {
    maxBW-Preference-r16               ENUMERATED {supported}                       OPTIONAL,
    maxMIMO-LayerPreference-r16        ENUMERATED {supported}                       OPTIONAL,
    ...
}

PowSav-ParametersFR2-2-r17 ::=    SEQUENCE {
    maxBW-Preference-r17               ENUMERATED {supported}                       OPTIONAL,
    maxMIMO-LayerPreference-r17        ENUMERATED {supported}                       OPTIONAL,
    ...
}


-- TAG-POWSAV-PARAMETERS-STOP
-- ASN1STOP

B) Rel-16 DCCA
[bookmark: _Toc60777459][bookmark: _Toc76423746]–	MAC-Parameters
The IE MAC-Parameters is used to convey capabilities related to MAC.
MAC-Parameters information element
-- ASN1START
-- TAG-MAC-PARAMETERS-START

MAC-Parameters ::= SEQUENCE {
    mac-ParametersCommon            MAC-ParametersCommon        OPTIONAL,
    mac-ParametersXDD-Diff          MAC-ParametersXDD-Diff      OPTIONAL
}

MAC-Parameters-v1610 ::= SEQUENCE {
    mac-ParametersFRX-Diff-r16      MAC-ParametersFRX-Diff-r16  OPTIONAL
}

MAC-Parameters-v17xx ::= SEQUENCE {
    mac-ParametersFR2-2-r17      MAC-ParametersFR2-2-r17  OPTIONAL
}


MAC-ParametersCommon ::=    SEQUENCE {
    lcp-Restriction                         ENUMERATED {supported}      OPTIONAL,
    dummy                                   ENUMERATED {supported}      OPTIONAL,
    lch-ToSCellRestriction                  ENUMERATED {supported}      OPTIONAL,
    ...,
    [[
    recommendedBitRate                      ENUMERATED {supported}      OPTIONAL,
    recommendedBitRateQuery                 ENUMERATED {supported}      OPTIONAL
    ]],
    [[
    recommendedBitRateMultiplier-r16         ENUMERATED {supported}     OPTIONAL,
    preEmptiveBSR-r16                        ENUMERATED {supported}     OPTIONAL,
    autonomousTransmission-r16               ENUMERATED {supported}     OPTIONAL,
    lch-PriorityBasedPrioritization-r16      ENUMERATED {supported}     OPTIONAL,
    lch-ToConfiguredGrantMapping-r16         ENUMERATED {supported}     OPTIONAL,
    lch-ToGrantPriorityRestriction-r16       ENUMERATED {supported}     OPTIONAL,
    singlePHR-P-r16                          ENUMERATED {supported}     OPTIONAL,
    ul-LBT-FailureDetectionRecovery-r16      ENUMERATED {supported}     OPTIONAL,
    -- R4 8-1: MPE
    tdd-MPE-P-MPR-Reporting-r16              ENUMERATED {supported}     OPTIONAL,
    lcid-ExtensionIAB-r16                    ENUMERATED {supported}     OPTIONAL
    ]],
    [[
    spCell-BFR-CBRA-r16                      ENUMERATED {supported}     OPTIONAL
    ]],
    [[
    srs-ResourceId-Ext-r16                   ENUMERATED {supported}     OPTIONAL
    ]]
}

MAC-ParametersFRX-Diff-r16 ::=  SEQUENCE {
    directMCG-SCellActivation-r16           ENUMERATED {supported}      OPTIONAL,
    directMCG-SCellActivationResume-r16     ENUMERATED {supported}      OPTIONAL,
    directSCG-SCellActivation-r16           ENUMERATED {supported}      OPTIONAL,
    directSCG-SCellActivationResume-r16     ENUMERATED {supported}      OPTIONAL,
    -- R1 19-1: DRX Adaptation
    drx-Adaptation-r16          SEQUENCE {
        non-SharedSpectrumChAccess-r16      MinTimeGap-r16              OPTIONAL,
        sharedSpectrumChAccess-r16          MinTimeGap-r16              OPTIONAL
    }                                                                   OPTIONAL,
    ...
}

<<Ommited>>


MAC-ParametersFR2-2-r17 ::=  SEQUENCE {
    directMCG-SCellActivation-r17           ENUMERATED {supported}      OPTIONAL,
    directMCG-SCellActivationResume-r17     ENUMERATED {supported}      OPTIONAL,
    directSCG-SCellActivation-r17           ENUMERATED {supported}      OPTIONAL,
    directSCG-SCellActivationResume-r17     ENUMERATED {supported}      OPTIONAL,
    ...
}


-- TAG-MAC-PARAMETERS-STOP
-- ASN1STOP

C) IMS voice
[bookmark: _Toc60777457][bookmark: _Toc76423744]–	IMS-Parameters
The IE IMS-Parameters is used to convery capabilities related to IMS.
IMS-Parameters information element
-- ASN1START
-- TAG-IMS-PARAMETERS-START

IMS-Parameters ::=         SEQUENCE {
    ims-ParametersCommon       IMS-ParametersCommon                  OPTIONAL,
    ims-ParametersFRX-Diff     IMS-ParametersFRX-Diff                OPTIONAL,
    ...
}

IMS-Parameters-v17xx ::=         SEQUENCE {
    ims-ParametersFR2-2-r17     IMS-ParametersFR2-2-r17                OPTIONAL,
    ...
}

IMS-ParametersCommon ::=   SEQUENCE {
    voiceOverEUTRA-5GC                  ENUMERATED {supported}                OPTIONAL,
    ...,
    [[
    voiceOverSCG-BearerEUTRA-5GC        ENUMERATED {supported}                OPTIONAL
    ]],
    [[
    voiceFallbackIndicationEPS-r16       ENUMERATED {supported}                   OPTIONAL
    ]]
}

IMS-ParametersFRX-Diff ::= SEQUENCE {
    voiceOverNR                ENUMERATED {supported}                OPTIONAL,
    ...
}

IMS-ParametersFR2-2-r17 ::= SEQUENCE {
voiceOverNR-r17                ENUMERATED {supported}                OPTIONAL,
...
}

-- TAG-IMS-PARAMETERS-STOP
-- ASN1STOP

D) Handover parameters
[bookmark: _Toc60777460][bookmark: _Toc76423747]–	MeasAndMobParameters
The IE MeasAndMobParameters is used to convey UE capabilities related to measurements for radio resource management (RRM), radio link monitoring (RLM) and mobility (e.g. handover).
MeasAndMobParameters information element
-- ASN1START
-- TAG-MEASANDMOBPARAMETERS-START

MeasAndMobParameters ::=                    SEQUENCE {
    measAndMobParametersCommon              MeasAndMobParametersCommon              OPTIONAL,
    measAndMobParametersXDD-Diff                MeasAndMobParametersXDD-Diff        OPTIONAL,
    measAndMobParametersFRX-Diff                MeasAndMobParametersFRX-Diff        OPTIONAL
}

<<Ommitted>>

MeasAndMobParameters-v17xx ::=                    SEQUENCE {
    measAndMobParametersFR2-2-r17                MeasAndMobParametersFR2-2-r17        OPTIONAL
}


MeasAndMobParametersFRX-Diff ::=            SEQUENCE {
    ss-SINR-Meas                                ENUMERATED {supported}              OPTIONAL,
    csi-RSRP-AndRSRQ-MeasWithSSB                ENUMERATED {supported}              OPTIONAL,
    csi-RSRP-AndRSRQ-MeasWithoutSSB             ENUMERATED {supported}              OPTIONAL,
    csi-SINR-Meas                               ENUMERATED {supported}              OPTIONAL,
    csi-RS-RLM                                  ENUMERATED {supported}              OPTIONAL,
    ...,
    [[
    handoverInterF                              ENUMERATED {supported}              OPTIONAL,
    handoverLTE-EPC                             ENUMERATED {supported}              OPTIONAL,
    handoverLTE-5GC                             ENUMERATED {supported}              OPTIONAL
    ]],
    [[
    maxNumberResource-CSI-RS-RLM                ENUMERATED {n2, n4, n6, n8}         OPTIONAL
    ]],
    [[
    simultaneousRxDataSSB-DiffNumerology        ENUMERATED {supported}              OPTIONAL
    ]],
    [[
    nr-AutonomousGaps-r16                       ENUMERATED {supported}              OPTIONAL,
    nr-AutonomousGaps-ENDC-r16                  ENUMERATED {supported}              OPTIONAL,
    nr-AutonomousGaps-NEDC-r16                  ENUMERATED {supported}              OPTIONAL,
    nr-AutonomousGaps-NRDC-r16                  ENUMERATED {supported}              OPTIONAL,
    dummy                                       ENUMERATED {supported}              OPTIONAL,
    cli-RSSI-Meas-r16                           ENUMERATED {supported}              OPTIONAL,
    cli-SRS-RSRP-Meas-r16                       ENUMERATED {supported}              OPTIONAL,
    interFrequencyMeas-NoGap-r16                ENUMERATED {supported}              OPTIONAL,
    simultaneousRxDataSSB-DiffNumerology-Inter-r16  ENUMERATED {supported}          OPTIONAL,
    idleInactiveNR-MeasReport-r16               ENUMERATED {supported}              OPTIONAL,
    -- R4 6-2: Support of beam level Early Measurement Reporting
    idleInactiveNR-MeasBeamReport-r16           ENUMERATED {supported}              OPTIONAL
    ]],
    [[
    increasedNumberofCSIRSPerMO-r16             ENUMERATED {supported}              OPTIONAL
    ]]
}

MeasAndMobParametersFR2-2-r17 ::=            SEQUENCE {
    handoverInterF-r17                          ENUMERATED {supported}              OPTIONAL,
    handoverLTE-EPC-r17                         ENUMERATED {supported}              OPTIONAL,
handoverLTE-5GC-r17                         ENUMERATED {supported}              OPTIONAL,
...
}

-- TAG-MEASANDMOBPARAMETERS-STOP
-- ASN1STOP


[bookmark: _Toc60777491][bookmark: _Toc76423779][bookmark: _Hlk54199415]–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].
UE-NR-Capability information element
-- ASN1START
-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {
    accessStratumRelease            AccessStratumRelease,
    pdcp-Parameters                 PDCP-Parameters,
    rlc-Parameters                  RLC-Parameters                                                        OPTIONAL,
    mac-Parameters                  MAC-Parameters                                                        OPTIONAL,
    phy-Parameters                  Phy-Parameters,
    rf-Parameters                   RF-Parameters,
    measAndMobParameters            MeasAndMobParameters                                                  OPTIONAL,
    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,
    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,
    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,
    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,
    featureSets                     FeatureSets                                                           OPTIONAL,
    featureSetCombinations          SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,
    lateNonCriticalExtension        OCTET STRING (CONTAINING UE-NR-Capability-v15c0)                      OPTIONAL,
    nonCriticalExtension            UE-NR-Capability-v1530                                                OPTIONAL
}

-- Regular non-critical extensions:
UE-NR-Capability-v1530 ::=               SEQUENCE {
    fdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,
    tdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,
    dummy                                    ENUMERATED {supported}                                       OPTIONAL,
    interRAT-Parameters                      InterRAT-Parameters                                          OPTIONAL,
    inactiveState                            ENUMERATED {supported}                                       OPTIONAL,
    delayBudgetReporting                     ENUMERATED {supported}                                       OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v1540                                       OPTIONAL
}

[bookmark: _Hlk54199402]<<Ommitted>>

UE-NR-Capability-v1640 ::=               SEQUENCE {
    redirectAtResumeByNAS-r16               ENUMERATED {supported}                                        OPTIONAL,
    phy-ParametersSharedSpectrumChAccess-r16  Phy-ParametersSharedSpectrumChAccess-r16                    OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1650                                        OPTIONAL
}

UE-NR-Capability-v1650 ::=               SEQUENCE {
    mpsPriorityIndication-r16                ENUMERATED {supported}                                       OPTIONAL,
    highSpeedParameters-v1650                HighSpeedParameters-v1650                                    OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v17xx SEQUENCE {}                                                  OPTIONAL
}

UE-NR-Capability-v17xx ::=               SEQUENCE {
    powSav-Parameters-v17xx                PowSav-Parameters-v17xx            OPTIONAL,
mac-Parameters-v17xx                MAC-Parameters-v17xx                  OPTIONAL,
ims-Parameters-v17xx				IMS-Parameters-v17xx					OPTIONAL,
measAndMobParameters-v17xx			MeasAndMobParameters-v17xx					OPTIONAL,
    nonCriticalExtension                     SEQUENCE {}                                                  OPTIONAL
}


<<Ommitted>>

-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP

