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	Reason for change:
	When the UE is experiencing overheating problem in case of EN-DC or NG EN-DC, the UE is only allowed to report reduced UE category and reduced CCs to the MN. Then to help the UE to address the overheating problem, currently the eNB has two choices for implementations according to the current specification. One is to release the SCG for the UE and another one is to coordinate with the gNB on the reduced CCs. In NR SA and MR-DC with NR as MN, the UE can also report reduced MIMO layer and/or reduced agreegated bandwidth, and the gNB can adjust the MIMO layer and aggregated bandwidth to address the UE overheating problem. 
For EN-DC and NG EN-DC, it is also desired that the gNB can adjust the MIMO layer of the SCG serving cell and/or reduced agreegated bandwidth of the SCG carrier for the UE, which then requires that the gNB can get the UE preferred maximum number of MIMO layer and aggregated bandwidth. However, this is not supported in the current specification.


	
	

	Summary of change:
	Add the UE assistance information in SRB3 and E-UTRA RRC message ULInformationTransferMRDC.

Impact Analysis
Impacted 5G architecture options: EN-DC and NGEN-DC

Impacted functionality:
UE Assistance Information 

Inter-operability:
1.	   If the network is implemented according to the CR and the UE is not, there is no inter-operability problem, the UE won’t report UE assistance information via SRB3 or E-UTRA RRC message ULInformationTransferMRDC.
2.	   If the UE is implemented according to the CR and the network is not, the UE will report UE assistance information via SRB3 or E-UTRA RRC message ULInformationTransferMRDC, but the network cannot understand the UE assistance information in SRB3 or E-UTRA RRC message ULInformationTransferMRDC.

	
	

	Consequences if not approved:
	Upon detecting internal overheating in EN-DC, only the number of scells of SN can be reduced, but the MIMO layer and aggregated bandwidth configured in SN can still be large and the overheating issue in SN cannot be addressed.
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---------------------------------------------START OF CHANGE---------------------------------------------
[bookmark: _Toc5285023]5.3.5	RRC reconfiguration
[bookmark: _Toc5285024]5.3.5.1	General


Figure 5.3.5.1-1: RRC reconfiguration, successful


Figure 5.3.5.1-2: RRC reconfiguration, failure
The purpose of this procedure is to modify an RRC connection, e.g. to establish/modify/release RBs, to perform reconfiguration with sync, to setup/modify/release measurements, to add/modify/release SCells and cell groups. As part of the procedure, NAS dedicated information may be transferred from the Network to the UE.
RRC reconfiguration to perform reconfiguration with sync includes, but is not limited to, the following cases:
-	reconfiguration with sync and security key refresh, involving RA to the PCell/PSCell, MAC reset, refresh of security and re-establishment of RLC and PDCP triggered by explicit L2 indicators;
-	reconfiguration with sync but without security key refresh, involving RA to the PCell/PSCell, MAC reset and RLC re-establishment and PDCP data recovery (for AM DRB) triggered by explicit L2 indicators.
In (NG)EN-DC and NR-DC, SRB3 can be used for measurement configuration and reporting, for overheating assistance configuration and reporting, to (re-)configure MAC, RLC, physical layer and RLF timers and constants of the SCG configuration, and to reconfigure PDCP for DRBs associated with the S-KgNB or SRB3, and to reconfigure SDAP for DRBs associated with S-KgNB in (NG)EN-DC and NR-DC, provided that the (re-)configuration does not require any MN involvement. In EN-DC, only measConfig, radioBearerConfig and/or secondaryCellGroup are included in RRCReconfiguration received via SRB3.



-----------------------------------------START OF NEXT CHANGE-----------------------------------------
[bookmark: _Toc12718152]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>	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.
The UE shall: 
1>	if the UE is in (NG)EN-DC:
2>	if SRB3 is configured:
3>	submit the UEAssistanceInformation message via SRB3 to lower layers for transmission;
2>	else:
3>	submit the UEAssistanceInformation message via the E-UTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10].
1>	else:
5

2>	submit the UEAssistanceInformation message via SRB1 to lower layers for transmission.
3GPP

---------------------------------------------START OF CHANGE---------------------------------------------
[bookmark: _Toc5285197][bookmark: _Toc5285227]6.2.2	Message definitions
–	UEAssistanceInformation
The UEAssistanceInformation message is used for the indication of UE assistance information to the network.
Signalling radio bearer: SRB1 or SRB3
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                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
}

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

-- 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. This maximum aggregated bandwidth only includes downlink carriers of FR1 of SCG if UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This maximum aggregated bandwidth only includes uplink carriers of FR1 of SCG if UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This maximum aggregated bandwidth only includes downlink carriers of FR2 of SCG if UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This maximum aggregated bandwidth only includes uplink carriers of FR2 of SCG if UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This field is not allowed to be reported if the UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This field is not allowed to be reported if the UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This maximum number of downlink MIMO layers only for each serving cell operating on FR1 of SCG if UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This maximum number of uplink MIMO layers only for each serving cell operating on FR1 of SCG if UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This maximum number of downlink MIMO layers only for each serving cell operating on FR2 of SCG if UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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. This maximum number of uplink MIMO layers only for each serving cell operating on FR2 of SCG if UE assistance information is reported via SRB3 or the E-UTRA RRC message ULInformationTransferMRDC in EN-DC.

	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---------------------------------------------
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