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Introduction
In LTE CA and DC, the LTE measurement report may also contain measured results of all the serving cells, including the SCell (both from MCG and SCG) measurements (other than the PCell measurement). The measured result for each of the SCell is indexed by the serving cell index assigned when a SCell is added and the index implicitly indicates the DL frequency and PCI of the indicated SCell.
In EN-DC and NGEN-DC, if the above is followed, the measurement result for the NR serving cell may also need to be provided as part of the serving cell measurement in the LTE measurement report.
In the last meeting, this aspect was briefly discussed, however no conclusion was made as companies need more time to think about it.
In this contribution, it is discussed whether the measurement result of NR serving cell(s) needs to be in the LTE measurement report. NR measurement reporting for the HOF/RLF case is also discussed.
Discussion
LTE CA and DC
In LTE CA and DC, other than the mandatory measured result for PCell and the neighbour cell measured result that triggered the measurement report, the measured report may also contain the measured results for SCells as shown in the following:
measResultServFreqList-r10			MeasResultServFreqList-r10		OPTIONAL
MeasResultServFreqList-r10 ::=	SEQUENCE (SIZE (1..maxServCell-r10)) OF MeasResultServFreq-r10
MeasResultServFreq-r10 ::=			SEQUENCE {
	servFreqId-r10						ServCellIndex-r10,
	measResultSCell-r10					SEQUENCE {
		rsrpResultSCell-r10					RSRP-Range,
		rsrqResultSCell-r10					RSRQ-Range
	}															OPTIONAL,
	measResultBestNeighCell-r10			SEQUENCE {
		physCellId-r10						PhysCellId,
		rsrpResultNCell-r10					RSRP-Range,
		rsrqResultNCell-r10					RSRQ-Range
	}															OPTIONAL,

	MeasResultServFreqList
Measured results of the serving frequencies: the measurement result of each SCell, if any, and of the best neighbouring cell on each serving frequency. For BL UEs or UEs in CE, when operating in CE Mode B, measResultBestNeighCell-v1360 is reported if the measured RSRP is less than -140 dBm.


In the procedure text, this is further specified as follow:
1>	set the measResultServFreqList to include for each SCell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16], except if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:
2>	for each serving frequency for which measObjectId is referenced in the measIdList, other than the frequency corresponding with the measId that triggered the measurement reporting:
3>	set the measResultServFreqList to include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;
From the above, the measured result for SCell is provided for every measurement reporting except for reporting location.  
Observation#1: Measured result for SCells (both from MCG and SCG) is provided for every measurement reporting except for reporting location. 
EN-DC and NGEN-DC 
LTE measurement reporting for MN SCell management and intra-LTE HO
Event A series are used for intra-LTE handover and for LTE SCell management.  
For LTE SCell management, Event A2 (SCell release), Event A3/A4/A5 (SCell addition) and Event A6 (SCell replacement) are typically used. For this case, the measured results for SN NR serving cells do not seem useful for MN to manage its SCell(s). Furthermore, as in the agreement shown in Section 2.2.1 (i.e. RAN2 confirm that MN only initiates SN addition/ release i.e. that MN initiated SCG (cell) addition/ release is not supported), SN will perform NR SCell management (NR SCell addition/release, PSCell change) on its own.
For intra-LTE handover, Event A3 and A5 are typically used which compare between the PCell and neighbouring LTE cell(s). As it is for handover measurement, it needs to be sent as quickly as possible once the event occurs. Obtaining NR serving cell results may incur extra delay in sending the report in the UE. Any delay (e.g. in this case to coordinate with the measurement from the SCG side) may increase the probability of handover failure and drop call. Hence it would be good not to add unnecessary delay to the sending of the report.
If the MN requires NR measurement related to the NR serving frequencies, it can configure the LTE MCG side to perform measurement reporting for those NR serving frequencies via event or periodic measurement.
Also it does not seem useful to provide the measured result for NR serving cell for Event B series when it is used for handover to other non-NR RATs. 
Observation#2: There seems no benefit to include NR serving cell measurements in measurement reporting for events not related to NR neighbours (e.g. Event A series as well as Event B series not related to NR neighbours). In the case of intra-LTE handover, it may incur extra delay, potential resulting in handover failure and drop call. If the MN requires NR measurement related to the NR serving frequencies, it can configure the LTE MCG side to perform measurement reporting for those NR serving frequencies.
Proposal#1: NR serving cell measurements are not included in measurement reporting for events not related to NR neighbours (e.g. Event A series and Event B series not related to NR neighbours).
Need of NR SN serving cell measurement by MN for SN management
It is agreed in the last meeting:
Agreements related to SCG cell related parameters (at least for EN-DC)
1	RAN2 confirm that MN only initiates SN addition/ release i.e. that MN initiated SCG (cell) addition/ release is not supported
2.1	(At SN addition) MN provides measurement results rather than explicitly indicating the SCG cell to be added
2.2	No further SCG cell related parameters(beyond the measurements) need to be exchanged (i.e. no need for inter-node signalling regarding SCG cell addition assuming UE capability related info is indicated differently)
3	Measurement results provided by MN to SN at SN addition are specified by RRC (inter node message). FFS whether encoding of measurements is defined in NR or LTE RRC.

And on the inter-RAT event:

Agreements
1	LTE inter-RAT measurement trigger event B1 for NR to be supported
FFS Whether a measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than an absolute threshold.
FFS A measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than absolute threshold1 and NR neighbour cell on a different carrier becomes better than absolute threshold2.

From the above agreements, MN only initiates SN addition based on the received measurement report from the MN measurement configuration. Such measurement configuration for SN addition can be performed by configuring an Event B1 for NR. Based on the above, it will seem useful in the case of SN change (if Event B1 is used to find new SN) to provide the SN NR serving cells measurements in the same LTE measurement report as the Event B1 that triggers the report. In the case that a specific event for LTE MN trigger SN change is agreed (e.g. when NR PSCell becomes worse than absolute threshold1 and NR neighbour cell on a different carrier becomes better than absolute threshold2), there is also a need to provide the measured result of at least the PSCell to the eNB, on top of the NR neighbour cells that trigger the event. 
Observation#3: It would be beneficial for the MN to know the NR SN serving cell measurement for NR related event reporting (e.g. event reporting such as LTE inter-RAT measurement trigger event B1 for NR neighbour).
Hence it is proposed:
Proposal#2: NR SN serving cell measurements are provided in NR related event reporting (e.g. Event B1 and B2 where the event is linked to measurement object related to NR frequency). 
How to provide the NR serving cell in the LTE Measurement Report
As explained in Section 2.2.1, it would seem beneficial to include the NR serving cell measurement for NR related events such as Event B1 for SN addition for the case if it is used for SN change.
As in Section 2.1 for LTE CA and DC, the serving cell measurement is sent together with the serving cell index which is linked to a serving frequency. This linkage is managed by the MN as MN is the node managing the SCell for the SN. Based on this linkage between the serving cell index and the serving frequency, the MN knows the serving frequency of the reported serving cell and the best neighbour in the measurement report.
However, for EN-DC and NGEN-DC, the management of the SCell is done by the SN itself and is not visible to the MN. Hence the same approach cannot be used since the allocated serving cell indices are not known to the MN. Furthermore, it is agreed that the MN and SN can configure measurements independently as below. 
Agreements:
2: 	If MN and SN both configure a measurement object on the same carrier frequency then the measurement objects need to be configured consistently.
FFS which parts of the object need to be configured the same and which can be allowed to differ.
3	For MCG and SCG, measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC (inter-RAT measurement on NR) and NR RRC (intra-NR measurements on serving and non serving frequencies). (noting that for the objects will be configured consistently as described by agreement 2)
=>	Ask RAN4 which parts of the objects (we can provide details for the object parameters) from MN and SN should be the same. If RAN4 response indicates further problems then we can reconsider these agreements.

It is also not possible to use measID as the link between the measured result and the frequency as the MN does not know which measurement object the measID is associated with since SN can configure measurement configuration independently. Furthermore, measID is not sufficient to identify the NR serving cell as it only identify the measurement object which is just the frequency. 
One way to identify the NR serving cell is via the frequency number (i.e. DL NR ARFCN) and the physical cell ID. 
Proposal#3: For event reporting involving NR, the measured result of a NR serving cell is sent together with the corresponding DL NR ARFCN and its physical cell ID.
Other case where NR measurement needs to be provided
In LTE, UE also needs to log measurement results for LTE and other RATs for Mobility Robustness Optimisation (MRO). In TS36.331, as long as UE was configured to perform measurements for one or more frequencies of the RAT by the MN, it will be provided in the RLF report.  The highlighted text below is extracted from Section 5.3.11.3 of TS36.331:
2>	except for NB-IoT, store the following radio link failure information in the VarRLF-Report by setting its fields as follows:
3>	clear the information included in VarRLF-Report, if any;
3>	set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>	set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on measurements collected up to the moment the UE detected radio link failure;
3>	set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected radio link failure, and set its fields as follows;
4>	if the UE was configured to perform measurements for one or more EUTRA frequencies, include the measResultListEUTRA;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000;
4>	for each neighbour cell included, include the optional fields that are available;
In EN-DC, UE can be configured to perform measurement reporting for NR frequencies by the MCG and SCG.  One possibility is that UE includes measurement results for all NR frequencies configured to perform measurement reporting by both MCG and SCG. However, since RAN 2 agreed that MN and SN can configured measurement configuration independently for NR frequencies, UE should only provide the NR measurement results in the RLF report on measurements for the one or more NR frequencies configured by the MN. The NR measurement configured by the SN should not be included in the report as those NR frequencies that need to be reported to the MN will have been configured by the MN.
Proposal#4: UE should provide the NR measurement results in the RLF/HOF report on measurements for the one or more NR frequencies configured by the MN. The NR measurement configured by the SN should not be included in the report.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposal:
Observation#1: Measured result for SCells (both from MCG and SCG) is provided for every measurement reporting except for reporting location. 
Observation#2: There seems no benefit to include NR serving cell measurements in measurement reporting for events not related to NR neighbours (e.g. Event A series as well as Event B series not related to NR neighbours). In the case of intra-LTE handover, it may incur extra delay, potential resulting in handover failure and drop call. If the MN requires NR measurement related to the NR serving frequencies, it can configure the LTE MCG side to perform measurement reporting for those NR serving frequencies.
Observation#3: It would be beneficial for the MN to know the NR SN serving cell measurement for NR related event reporting (e.g. event reporting such as LTE inter-RAT measurement trigger event B1 for NR neighbour).
Proposal#1: NR serving cell measurements are not included in measurement reporting for events not related to NR neighbours (e.g. Event A series and Event B series not related to NR neighbours).
Proposal#2: NR SN serving cell measurements are provided in NR related event reporting (e.g. Event B1 and B2 where the event is linked to measurement object related to NR frequency). 
Proposal#3: For event reporting involving NR, the measured result of a NR serving cell is sent together with the corresponding DL NR ARFCN and its physical cell ID.
Proposal#4: UE should provide the NR measurement results in the RLF/HOF report on measurements for the one or more NR frequencies configured by the MN. The NR measurement configured by the SN should not be included in the report.


