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	Reason for change:
	For UE overheating and UE power saving, only the MIMO layers can be reduced but the SRS antenna switching capability may still be high, the UE cannot switch off some RF chains and the power cannot be saved.
For example, in the UE capability information message, 4 is reported for maximum DL MIMO layers and 2T4R is indicated, the MIMO layers can be reduced via UE assistance information, but the SRS antenna switching capability may still be high. Although the maximum DL MIMO layers are reduced to 2, the UE cannot switch off 2 DL RF chains in order to implement 2T4R SRS antenna switching. As the consequence, power saving cannot be achieved. Besides, even if the UE forces to switch off 2 DL RF chains, it is not clear whether the fallback SRS Tx port switching pattern is 2T2R or 1T2R, which would lead to misalignment between the UE and the network.

	
	

	Summary of change:
	Indicating the reduced SRS antenna switching along with reporting the reduced MIMO layers in the UE assistance information message.
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UE assistance information

Inter-operability:
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2.	 If the UE is implemented according to the CR and the network is not, the network cannot understand the reduced SRS antenna switching indicated by the UE.
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[bookmark: _Toc5883512]---------------------------------------------START OF CHANGE-------------------------------------------
[bookmark: _Toc5285176]5.7.4.3	Actions related to transmission of UEAssistanceInformation message
The UE shall set the contents of the UEAssistanceInformation message for delay budget report as follows:
1>	if configured to provide delay budget report:
2>	if the UE prefers an adjustment in the connected mode DRX cycle length:
3>	set delayBudgetReport to type1 according to a desired value;
2>	start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer.
The UE shall set the contents of the UEAssistanceInformation message for overheating assistance indication:
1>	if the UE experiences internal overheating:
2>	if the UE prefers to temporarily reduce the number of maximum secondary component carriers:
3>	include reducedMaxCCs in the OverheatingAssistance IE;
3>	set reducedCCsDL to the number of maximum SCells the UE prefers to be temporarily configured in downlink;
3>	set reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in uplink;
2>	if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR1:
3>	include reducedMaxBW-FR1 in the OverheatingAssistance IE;
3>	set reducedBW-FR1-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all downlink carriers of FR1;
3>	set reducedBW-FR1-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all uplink carriers of FR1;
2>	if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2:
3>	include reducedMaxBW-FR2 in the OverheatingAssistance IE;
3>	set reducedBW-FR2-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all downlink carriers of FR2;
3>	set reducedBW-FR2-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all uplink carriers of FR2;
2>	if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR1:
3>	include reducedMaxMIMO-LayersFR1 in the OverheatingAssistance IE;
3>	set reducedMIMO-LayersFR1-DL to the number of maximum MIMO layers of each serving cell operating on FR1 the UE prefers to be temporarily configured in downlink;
3>	set reducedMIMO-LayersFR1-UL to the number of maximum MIMO layers of each serving cell operating on FR1 the UE prefers to be temporarily configured in uplink;
2>	if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR2:
3>	include reducedMaxMIMO-LayersFR2 in the OverheatingAssistance IE;
3>	set reducedMIMO-LayersFR2-DL to the number of maximum MIMO layers of each serving cell operating on FR2 the UE prefers to be temporarily configured in downlink;
3>	set reducedMIMO-LayersFR2-UL to the number of maximum MIMO layers of each serving cell operating on FR2 the UE prefers to be temporarily configured in uplink;
2>	if the UE prefers to temporarily reduce the SRS antenna switching capability:
3>	include reducedSRS-TxSwitch in the OverheatingAssistance IE;
3>	set reducedSRS-TxSwitch to the SRS antenna switching capability the UE prefers to be temporarily configured;
2>	start timer T345 with the timer value set to the overheatingIndicationProhibitTimer;
1>	else (if the UE no longer experiences an overheating condition):
2>	do not include reducedMaxCCs, reducedMaxBW-FR1, reducedMaxBW-FR2, reducedMaxMIMO-LayersFR1 and reducedMaxMIMO-LayersFR2 in OverheatingAssistance IE;
2>	start timer T345 with the timer value set to the overheatingIndicationProhibitTimer.


----------------------------------------- START OF NEXT CHANGE-----------------------------------------
[bookmark: _Toc5285227]–	UEAssistanceInformation
The UEAssistanceInformation message is used for the indication of UE assistance information to the network.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
UEAssistanceInformation message
-- ASN1START
-- TAG-UEASSISTANCEINFORMATION-START

UEAssistanceInformation ::=         SEQUENCE {
    criticalExtensions                  CHOICE {
        ueAssistanceInformation             UEAssistanceInformation-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

UEAssistanceInformation-IEs ::=     SEQUENCE {
    delayBudgetReport                   DelayBudgetReport                   OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v1540-IEs   OPTIONAL
}

DelayBudgetReport::=                CHOICE {
    type1                               ENUMERATED {
                                            msMinus1280, msMinus640, msMinus320, msMinus160,msMinus80, msMinus60, msMinus40,
                                            msMinus20, ms0, ms20,ms40, ms60, ms80, ms160, ms320, ms640, ms1280},
    ...
}

UEAssistanceInformation-v1540-IEs ::= SEQUENCE {
    overheatingAssistance               OverheatingAssistance               OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v16xy-IEsSEQUENCE {}                         OPTIONAL
}

UEAssistanceInformation-v16xy-IEs ::= SEQUENCE {
    overheatingAssistance-v16xy         OverheatingAssistance-v16xy         OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

OverheatingAssistance ::=           SEQUENCE {
    reducedMaxCCs                       SEQUENCE {
        reducedCCsDL                        INTEGER (0..31),
        reducedCCsUL                        INTEGER (0..31)
    } OPTIONAL,
    reducedMaxBW-FR1                    SEQUENCE {
        reducedBW-FR1-DL                    ReducedAggregatedBandwidth,
        reducedBW-FR1-UL                    ReducedAggregatedBandwidth
    } OPTIONAL,
    reducedMaxBW-FR2                    SEQUENCE {
        reducedBW-FR2-DL                    ReducedAggregatedBandwidth,
        reducedBW-FR2-UL                    ReducedAggregatedBandwidth
    } OPTIONAL,
    reducedMaxMIMO-LayersFR1            SEQUENCE {
        reducedMIMO-LayersFR1-DL            MIMO-LayersDL,
        reducedMIMO-LayersFR1-UL            MIMO-LayersUL
    } OPTIONAL,
    reducedMaxMIMO-LayersFR2            SEQUENCE {
        reducedMIMO-LayersFR2-DL            MIMO-LayersDL,
        reducedMIMO-LayersFR2-UL            MIMO-LayersUL
    } OPTIONAL
}

OverheatingAssistance-v16xy ::=      SEQUENCE {
    reducedSRS-TxSwitch                 SEQUENCE (SIZE (1..maxSimultaneousBands)) OF ReducedSRS-TxSwitch               OPTIONAL
}

ReducedAggregatedBandwidth ::= ENUMERATED {mhz0, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400}

ReducedSRS-TxSwitch ::=              SEQUENCE {
    bandNR                              FreqBandIndicatorNR                                             OPTIONAL,    
    supportedSRS-TxPortSwitch           ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
    txSwitchImpactToRx                  INTEGER (1..32)                                                 OPTIONAL,
    txSwitchWithAnotherBand             INTEGER (1..32)                                                 OPTIONAL
}

-- TAG-UEASSISTANCEINFORMATION-STOP
-- ASN1STOP

	UEAssistanceInformation field descriptions

	delayBudgetReport
Indicates the UE-preferred adjustment to connected mode DRX.

	reducedBW-FR1-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carriers of FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1. This maximum aggregated bandwidth includes downlink carriers of FR1 of both the MCG and the SCG.

	reducedBW-FR1-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carriers of FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1. This maximum aggregated bandwidth includes uplink carriers of FR1 of both the MCG and the SCG.

	reducedBW-FR2-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carriers of FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. Value mhz0 is only applicable for FR2. This maximum aggregated bandwidth includes downlink carriers of FR2 of both the MCG and the NR SCG.

	reducedBW-FR2-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carriers of FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. Value mhz0 is only applicable for FR2. This maximum aggregated bandwidth includes uplink carriers of FR2 of both the MCG and the NR SCG.

	reducedCCsDL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating. This maximum number includes both SCells of the MCG and PSCell/SCells of the SCG.

	reducedCCsUL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating. This maximum number includes both SCells of the MCG and PSCell/SCells of the SCG.

	reducedMIMO-LayersFR1-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

	reducedMIMO-LayersFR1-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

	reducedMIMO-LayersFR2-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.

	reducedMIMO-LayersFR2-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.

	reducedSRS-TxSwitch
Indicates the UE's preference on reduced configuration corresponding to the SRS antenna switching capability indicated by the field, to address overheating.

	type1
Indicates the preferred amount of increment/decrement to the long DRX cycle length with respect to the current configuration. Value in number of milliseconds. Value ms40 corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.



---------------------------------------------END OF CHANGE---------------------------------------------
