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1. Introduction
MRO was discussed during RAN3#105b and a set of BL CRs were endorsed. In this paper we propose some further refinement for MRO for Inter-system unnecessary HO. 
2. Discussion
For Inter System Measurement Configuration, NR related measurement configurations were agreed. According to the definition in TS 36.331, the maxRS-IndexCellQual indicates the number of SS blocks to average for cell measurement derivation. The corresponding parameter defined in TS38.304 is nrofSS-BlocksToAverage. Therefore, the two IEs in the Inter System Measurement Configuration are duplicated.
–	MeasObjectNR
The IE MeasObjectNR specifies information applicable for inter-RAT NR neighbouring cells.
MeasObjectNR information element
-- ASN1START

MeasObjectNR-r15 ::=				SEQUENCE {
	carrierFreq-r15						ARFCN-ValueNR-r15,
	rs-ConfigSSB-r15					RS-ConfigSSB-NR-r15,
	threshRS-Index-r15					ThresholdListNR-r15				OPTIONAL,		-- Need OR
	maxRS-IndexCellQual-r15				MaxRS-IndexCellQualNR-r15		OPTIONAL,		-- Need OR
	offsetFreq-r15						Q-OffsetRangeInterRAT			DEFAULT 0,
	blackCellsToRemoveList-r15			CellIndexList					OPTIONAL,		-- Need ON
	blackCellsToAddModList-r15			CellsToAddModListNR-r15			OPTIONAL,		-- Need ON
	quantityConfigSet-r15				INTEGER (1.. maxQuantSetsNR-r15),
	cellsForWhichToReportSFTD-r15		SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellIdNR-r15	OPTIONAL,	-- Need OR
[bookmark: _Toc20487426][bookmark: _Toc29342723][bookmark: _Toc29343862]	...,
	maxRS-IndexCellQual
Number of SS blocks to average for cell measurement derivation. Corresponds to the parameter nrofSS-BlocksToAverage in TS 38.304 [92].



[bookmark: _Toc20487411][bookmark: _Toc29342708][bookmark: _Toc29343847]–	MaxRS-IndexCellQualNR
The IE MaxRS-IndexCellQualNR indicates the maximum number of RS indices to be considered/ averaged to derive the cell quality for RRM.
MaxRS-IndexCellQualNR information element
-- ASN1START

MaxRS-IndexCellQualNR-r15::=				INTEGER (1..maxRS-IndexCellQual-r15)

-- ASN1STOP

Proposal 1: Remove the IE nrofSS-BlocksToAverage.

As defined in TS 36.331, there are two sets of threshold configuration for NR. One is ThresholdNR, which is a CHOICE structure and can contain only one kind of threshold. The other is ThresholdListNR, which can contain at least one of the RSRP, RSRQ or SINR thresholds.  
[bookmark: _Toc20487399][bookmark: _Toc29342696][bookmark: _Toc29343835]–	ThresholdNR
The IE ThresholdNR and IE ThresholdListNR contain thresholds for NR related inter-RAT measurements.
ThresholdNR information element
-- ASN1START

ThresholdNR-r15 ::=				CHOICE{
	nr-RSRP-r15							RSRP-RangeNR-r15,
	nr-RSRQ-r15							RSRQ-RangeNR-r15,
	nr-SINR-r15							RS-SINR-RangeNR-r15
}

ThresholdListNR-r15 ::=				SEQUENCE{
	nr-RSRP-r15							RSRP-RangeNR-r15				OPTIONAL,	-- Need OR
	nr-RSRQ-r15							RSRQ-RangeNR-r15				OPTIONAL,	-- Need OR
	nr-SINR-r15							RS-SINR-RangeNR-r15			OPTIONAL	-- Need OR
}

-- ASN1STOP
For inter-system unnecessary HO, the Inter System Measurement Configuration IE shall contain at least one of the RSRP, RSRQ or SINR thresholds. Accordingly, the network can configure at least one threshold to the UE. we propose:
[bookmark: _GoBack]Proposal 2: Revise the IE ThresholdNR to TreshholdListNR.
For the inter-RAT measurement to NR, the detailed parameters are also supported and configured in TS36.331. Therefore, it is preferable to refer to the TS 36.331 than TS38.331.
Proposal 3: Revise the reference to TS 36.331 for the measurement parameters in the Inter-System Measurement Configuration IE.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following proposals:
Proposal 1: Remove the IE nrofSS-BlocksToAverage.
Proposal 2: Revise the IE ThresholdNR to TreshholdListNR. 
Proposal 3: Revise the reference to TS 36.331 for the measurement parameters in the Inter-System Measurement Configuration IE.
4. Annex – TP

Start of the first change
8.4.2	Handover Resource Allocation
8.4.2.1	General
The purpose of the Handover Resource Allocation procedure is to reserve resources at the target eNB for the handover of a UE.
8.4.2.2	Successful Operation


Figure 8.4.2.2-1: Handover resource allocation: successful operation
[bookmark: OLE_LINK2]The MME initiates the procedure by sending the HANDOVER REQUEST message to the target eNB. The HANDOVER REQUEST message may contain the Handover Restriction List IE, which contains roaming or access restrictions.
If the Handover Restriction List IE is contained in the HANDOVER REQUEST message, the target eNB shall store this information in the UE context. This information shall however not be considered whenever one of the handed over E-RABs has a particular ARP value (TS 23.401 [11]).
The target eNB shall use the information in Handover Restriction List IE if present in the HANDOVER REQUEST message to
-	determine a target for subsequent mobility action for which the eNB provides information about the target of the mobility action towards the UE;
-	select a proper SCG during dual connectivity operation.
If the Handover Restriction List IE is not contained in the HANDOVER REQUEST message, the target eNB shall consider that no roaming and no access restriction apply to the UE.
Upon reception of the HANDOVER REQUEST message the eNB shall store the received UE Security Capabilities IE in the UE context and use it to prepare the configuration of the AS security relation with the UE.
If the SRVCC Operation Possible IE is included in the HANDOVER REQUEST message, the target eNB shall store the content of the received SRVCC Operation Possible IE in the UE context and, if supported, use it as defined in TS 23.216 [9].
Upon reception of the HANDOVER REQUEST message the eNB shall store the received Security Context IE in the UE context and the eNB shall use it to derive the security configuration as specified in TS 33.401 [15].
If the Trace Activation IE is included in the HANDOVER REQUEST message, the target eNB shall if supported, initiate the requested trace function as described in TS 32.422 [10]. In particular, the eNB shall, if supported:
-	if the Trace Activation IE does not include the MDT Configuration IE, initiate the requested trace session as described in TS 32.422 [10];
-	if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to “Immediate MDT and Trace”, initiate the requested trace session and MDT session as described in TS 32.422 [10];
-	if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to “Immediate MDT Only”, “Logged MDT only” or “Logged MBSFN MDT”, initiate the requested MDT session as described in TS 32.422 [10] and the target eNB shall ignore Interfaces To Trace IE, and Trace Depth IE.
-	if the Trace Activation IE includes the MDT Location Information IE, within the MDT Configuration IE, store this information and take it into account in the requested MDT session.
-	if the Trace Activation IE includes the Signalling based MDT PLMN List IE, within the MDT Configuration IE, the eNB may use it to propagate the MDT Configuration as described in TS 37.320 [31].
-	if the Trace Activation IE includes the MBSFN-ResultToLog IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [31].
-	if the Trace Activation IE includes the MBSFN-AreaId IE in the MBSFN-ResultToLog IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [31].
-	if the Trace Activation IE includes the UE Application layer measurement configuration IE, initiate the requested trace session and QoE Measurement Collection function as described in TS 36.300 [14].
-	if the Trace Activation IE includes the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [31].
-	if the Trace Activation IE includes the WLAN Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [31].
If the CSG Id IE is received in the HANDOVER REQUEST message, the eNB shall compare the received value with the CSG Id broadcast by the target cell.
If the CSG Membership Status IE is received in the HANDOVER REQUEST message and the CSG Membership Status is set to “member”, the eNB may provide the QoS to the UE as for member provided that the CSG Id received in the HANDOVER REQUEST messages corresponds to the CSG Id broadcast by the target cell.
If the CSG Membership Status IE and the CSG Id IE are received in the HANDOVER REQUEST message and the CSG Id does not correspond to the CSG Id broadcast by the target cell, the eNB may provide the QoS to the UE as for a non member and shall send back in the HANDOVER REQUEST ACKNOWLEDGE message the actual CSG Id broadcast by the target cell.
If the target cell is CSG cell or hybrid cell, the target eNB shall include the CSG ID IE in the HANDOVER REQUEST ACKNOWLEDGE message.
If the target eNB receives the CSG Id IE and the CSG Membership Status IE is set to “non member” in the HANDOVER REQUEST message and the target cell is a closed cell and at least one of the E-RABs has a particular ARP value (see TS 23.401 [11]), the eNB shall send back the HANDOVER REQUEST ACKNOWLEDGE message to the MME accepting those E-RABs and failing the other E-RABs.
If the Subscriber Profile ID for RAT/Frequency priority IE is contained in the Source eNB to Target eNB Transparent Container IE, the target eNB shall store the content of the received Subscriber Profile ID for RAT/Frequency priority IE in the UE context and use it as defined in TS 36.300 [14].
If the Additional RRM Policy Index IE is contained in the Source eNB to Target eNB Transparent Container IE, the target eNB shall, if supported, store it and use it as defined in TS 36.300 [14].
Upon reception of the UE History Information IE, which is included within the Source eNB to Target eNB Transparent Container IE in the HANDOVER REQUEST message, the target eNB shall collect the information defined as mandatory in the UE History Information IE and shall, if supported, collect the information defined as optional in the UE History Information IE, for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations.
Upon reception of the UE History Information from the UE IE, which is included within the Source eNB to Target eNB Transparent Container IE in the HANDOVER REQUEST message, the target eNB shall, if supported, store the collected information, to be used for future handover preparations.
If the Mobility Information IE is included within the Source eNB to Target eNB Transparent Container IE in the HANDOVER REQUEST message, the target eNB shall, if supported, store this information and use it as defined in TS 36.300 [14].
If the Expected UE Behaviour IE is included in the HANDOVER REQUEST message, the eNB shall, if supported, store this information and may use it to determine the RRC connection time. 
If the Bearer Type IE is included in the HANDOVER REQUEST message and is set to “non IP”, then the eNB shall not perform header compression for the concerned E-RAB.
After all necessary resources for the admitted E-RABs have been allocated, the target eNB shall generate the HANDOVER REQUEST ACKNOWLEDGE message. The target eNB shall include in the E-RABs Admitted List IE the E-RABs for which resources have been prepared at the target cell. The E-RABs that have not been admitted in the target cell, if any, shall be included in the E-RABs Failed to Setup List IE.
If the HANDOVER REQUEST message contains the Data Forwarding Not Possible IE associated with a given E-RAB within the E-RABs To Be Setup List IE set to “Data forwarding not possible”, then the target eNB may decide not to include the DL Transport Layer Address IE and the DL GTP-TEID IE and for intra LTE handover the UL Transport Layer Address IE and the UL GTP-TEID IE within the E-RABs Admitted List IE of the HANDOVER REQUEST ACKNOWLEDGE message for that E-RAB.
For each bearer that target eNB has decided to admit and for which DL forwarding IE is set to “DL forwarding proposed”, the target eNB may include the DL GTP-TEID IE and the DL Transport Layer Address IE within the E-RABs Admitted List IE of the HANDOVER REQUEST ACKNOWLEDGE message indicating that it accepts the proposed forwarding of downlink data for this bearer.
If the HANDOVER REQUEST ACKNOWLEDGE message contains the UL GTP-TEID IE and the UL Transport Layer Address IE for a given bearer in the E-RABs Admitted List IE, then it means the target eNB has requested the forwarding of uplink data for this given bearer.
If the Request Type IE is included in the HANDOVER REQUEST message, then the target eNB should perform the requested location reporting functionality for the UE as described in subclause 8.11.
If the UE Security Capabilities IE included in the HANDOVER REQUEST message only contains the EIA0 algorithm as defined in TS 33.401 [15] and if this EIA0 algorithm is defined in the configured list of allowed integrity protection algorithms in the eNB (TS 33.401 [15]), the eNB shall take it into use and ignore the keys received in the Security Context IE.
The GUMMEI IE shall only be contained in the HANDOVER REQUEST message according to subclauses 4.6.2 and 4.7.6.6 of TS 36.300 [14]. If the GUMMEI IE is present, the target eNB shall store this information in the UE context and use it for subsequent X2 handovers.
The MME UE S1AP ID 2 IE shall only be contained in the HANDOVER REQUEST message according to subclause 4.6.2 of TS 36.300 [14].If the MME UE S1AP ID 2 IE is present, the target eNB shall store this information in the UE context and use it for subsequent X2 handovers.
If the Management Based MDT Allowed IE only or the Management Based MDT Allowed IE and the Management Based MDT PLMN List IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, store the received information in the UE context, and use this information to allow subsequent selections of the UE for management based MDT defined in TS 32.422 [10].
If the Masked IMEISV IE is contained in the HANDOVER REQUEST message the target eNB shall, if supported, use it to determine the characteristics of the UE for subsequent handling. 
If the HANDOVER REQUEST contains a Target Cell ID IE, as part of the Source eNB to Target eNB Transparent Container IE, for a cell which is no longer active, the eNB may respond with an HANDOVER REQUEST ACKNOWLEDGE in case the PCI of the deactivated cell is in use by another active cell.
If the ProSe Authorized IE is contained in the HANDOVER REQUEST message and it contains one or more IEs set to “authorized”, the eNB shall, if supported, consider that the UE is authorized for the relevant ProSe service(s).
If the UE User Plane CIoT Support Indicator IE is included in the HANDOVER REQUEST message and is set to "supported", the eNB shall, if supported, consider that User Plane CIoT EPS Optimisation as specified in TS 23.401 [11] is supported for the UE.
If the CE-mode-B Support Indicator IE is included in the HANDOVER REQUEST ACKNOWLEDGE message and set to "supported", the MME shall, if supported, take this information into account when setting NAS timer values for the UE as specified in TS 24.301[24].
If the V2X Services Authorized IE is contained in the HANDOVER REQUEST message and it contains one or more IEs set to “authorized”, the eNB shall, if supported, consider that the UE is authorized for the relevant service(s).
If the UE Sidelink Aggregate Maximum Bit Rate IE is included in the HANDOVER REQUEST message, the eNB shall, if supported, use the received value for the concerned UE’s sidelink communication in network scheduled mode for V2X services. 
If the Enhanced Coverage Restricted IE is included in the HANDOVER REQUEST message, the eNB shall store this information in the UE context and use it as defined in TS 23.401 [11].
If the CE-Mode-B Restricted IE is included in the HANDOVER REQUEST message and the Enhanced Coverage Restricted IE is not set to restricted and the Enhanced Coverage Restricted information stored in the UE context is not set to restricted, the eNB shall store this information in the UE context and use it as defined in TS 23.401 [11].
If the NR UE Security Capabilities IE is included in the HANDOVER REQUEST message, the eNB shall, if supported, store this information in the UE context and use it as defined in TS 33.401 [15].
If the Aerial UE subscription information IE is included in the HANDOVER REQUEST message, the eNB shall, if supported, store this information in the UE context and use it as defined in TS 36.300 [14].
If the Pending Data Indication IE is included in the HANDOVER REQUEST message, the eNB shall use it as defined in TS 23.401 [11].
If the Subscription Based UE Differentiation Information IE is included in the HANDOVER REQUEST message, the eNB shall, if supported, store this information in the UE context for further use according to TS 23.401 [11].
If the Additional RRM Policy Index IE is contained in the HANDOVER REQUEST message, the eNB shall, if supported, store it and use it as defined in TS 36.300 [14].
If the HANDOVER REQUEST message is received for an handover originating from a source NG-RAN node, the list of E-RABs contained in the source eNB to target eNB Transparent Container which are not included in the HANDOVER REQUEST message shall be considered as not to be handed over and ignored.
If the Inter-system measurement Configuration IE is included within the Source eNB to Target eNB Transparent Container IE in the HANDOVER REQUEST message, the target eNB shall, if supported, use it as defined in TS 38.300 [45]. The Inter System Measurement Configuration IE shall contain at least one of the RSRP, RSRQ or SINR thresholds. If only one of the thresholds is present, the LTE eNB shall use the present threshold to compare against the measurement results received from the UE. If more than one thresholds are present, the received radio measurements must exceed all thresholds in order to satisfy the indicated radio conditions. The target eNB shall, if supported,include cells that exceed the threshold(s) in the first UE measurement report as the measurement results to the source NR node by including the Inter-System Handover Report IE (defined in TS 38. 413 [44]) in the eNB CONFIGURATION TRANSFER message only if:
-	there is either a single source NR related cell whose measurement results exceed the threshold(s) for the whole measurement duration, or a group of source NR associated cells which together provide such coverage of the receiving node; and
-	the above is fulfilled for the whole measurement duration, in which case the Early IRAT HO IE contained in the Inter-System Handover Report IE (defined in TS 38. 413 [44]) shall be set to “false”, or the above is fulfilled until the UE is handed over back to NR within the measurement duration, in which case the Early IRAT HO IE contained in the Inter-System Handover Report IE (defined in TS 38. 413 [44]) shall be set to “true”.

Start of the next change
9.2.1.X1	Inter System Measurement Configuration
The Inter-System Measurement Configuration IE contains information for instructing the incoming UE to continue measuring the cells of the NR RAT after a successful inter-system handover to LTE network. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RSRP
	O
	
	INTEGER (0.. 127)
	Threshold of RSRP.
	-
	-

	RSRQ
	O
	
	INTEGER (0.. 127)
	Threshold of RSRQ.
	-
	-

	SINR
	O
	
	INTEGER 
(0..127)
	Threshold of SINR
	-
	-

	Inter-System Measurement Parameters
	M
	
	
	
	-
	-

	>Measurement Duration
	M
	
	INTEGER
(1..100)
	The period of time following the successful IRAT handover, during which the target RAT instructs the UE to measure cells of the source RAT. Unit: [second].
	-
	-

	>Inter-System Measurement List
	
	0..1
	
	
	EACH
	reject

	>>Inter-System Measurement Item
	
	1.. <maxnooffrequencies>
	
	List of inter-system measurements configured
	YES
	reject

	>>>FreqBandIndicatorNR
	M
	
	INTEGER (1..1024)
	The frequency band in which the ssbFrequency is located and according to which the UE shall perform the RRC measurements.
	
	

	>>>SSB frequencies
	M
	
	INTEGER (0..maxNARFCN)
	Designates the specific SSB frequencies i.e., ARFCN-ValueNR which the target RAT may instruct the UE to measure. 
	-
	-

	>>>ssbSubcarrierSpacing
	M
	
	ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1}
	Subcarrier spacing of SSB according to TS 36.331[16].
	
	

	
	

	
	
	
	
	

	>>>maxRS-IndexCellQual
	O
	
	INTEGER (1..maxRS-IndexCellQual)
	Indicates the maximum number of RS indices to be considered/ averaged to derive the cell quality for RRM.Also defined in TS 36.331 [16]
	
	

	>>>SMTC
	M
	
	OCTET STRING
	Contains the IE MTC-SSB-NR-15 as defined in TS 36.331 [16].
	
	

	>>>ThresholdListNR
	M
	
	OCTET STRING
	Contains the IE ThresholdListNR as defined in TS 36.331 [16]，List of thresholds for consolidation of L1 measurements per RS index
	
	

	>>>SSB-ToMeasure
	O
	
	OCTET STRING
	Contains the IE SSB-ToMeasure as defined in TS 36.331[16].
	
	

	>>>SS-RSSI-Measurement
	O

	
	OCTET STRING
	Contains the IE SS-RSSI-Measurement as defined in TS 36.331[16].
	
	

	>>>quantityConfigIndex
	O

	
	INTEGER (1..maxNrofQuantityConfig)
	Indicates the n-th element of quantityConfigNR-List provided in MeasConfig.
As defined in TS 36.331[16].
	
	

	>>>blackCellsToAddList
	O
	
	OCTET STRING
	List of cells to add in the black list of cells. Contains the IE CellsToAddModListNR as defined in TS 36.331 [16].
	
	




	Range bound
	Explanation

	maxnooffrequencies
	Maximum no. of frequencies. Value is FFS.

	maxNARFCN
	Maximum value of NR carrier frequency, defined in TS 38.331 [r1]. Value is 3279165

	
	

	maxRS-IndexCellQual
	Maximum number of RS indices averaged to derive cell quality for RRM, defined in TS 36.331 [16]. Value is 16 

	maxNrofQuantityConfig
	Maximum number of quantity configurations, defined in TS 38.331 [r1]. Value is 2.



Start of next change
[bookmark: _Toc20953918][bookmark: _Toc29391096]9.3.4	Information Element Definitions

<partially omitted>
IntersystemMeasurementConfiguration ::= SEQUENCE {
	rSRP								INTEGER (0.. 127)								OPTIONAL,
	rSRQ								INTEGER (0.. 127)								OPTIONAL,
	sINR								INTEGER (0.. 127)								OPTIONAL,
	interSystemMeasurementParameters	InterSystemMeasurementParameters,
	iE-Extensions					ProtocolExtensionContainer { { IntersystemMeasurementConfiguration-ExtIEs} } OPTIONAL,
	...
}
IntersystemMeasurementConfiguration-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

InterSystemMeasurementParameters ::= SEQUENCE {
	measurementDuration					INTEGER (1..100),
	interSystemMeasurementList			InterSystemMeasurementList			OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { InterSystemMeasurementParameters-ExtIEs} } OPTIONAL,
	...
}
InterSystemMeasurementParameters-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

InterSystemMeasurementList ::= SEQUENCE (SIZE(1.. maxnooffrequencies)) OF InterSystemMeasurementItem


InterSystemMeasurementItem ::= SEQUENCE {
	freqBandIndicatorNR			INTEGER (1..1024),
	sSBfrequencies				INTEGER (0..maxNARFCN),
	ssbSubcarrierSpacing		ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1},

	maxRSIndexCellQual			INTEGER (1..maxRS-IndexCellQual) 	OPTIONAL,
	sMTC						OCTET STRING,
	thresholdListNR				OCTET STRING						OPTIONAL,
	sSBToMeasure				OCTET STRING						OPTIONAL,
	sSRSSIMeasurement			OCTET STRING						OPTIONAL,
	quantityConfigIndex			INTEGER (1..maxNrofQuantityConfig) 	OPTIONAL,
	blackCellsToAddList			OCTET STRING						OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { { InterSystemMeasurementItem-ExtIEs} } OPTIONAL
}

InterSystemMeasurementItem-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

IntersystemSONConfigurationTransfer ::= OCTET STRING
End of the last change
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