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Introduction
The following agreements were made during the RAN2 adhoc meeting in Qingdao related to measurement in case of S-RLF: 
Agreements:
1	For all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN (i.e. UE does not take autonomous action) and UE continues measurements based on configuration from the MN.
FFS whether the UE continues measurements based on configuration from the SN
2	UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN.
3	The MN handles the SCGFailureInformation and may decide to keep, change, or release the SN/SCG. The measurement results according to the SN configuration can, in all cases, be forwarded to the old SN and/or to the new SN.
FFS if a different SN can interpret the measurement results based on the configuration from the old SN
4	The UE includes two measurement results in the SCGFailureInformation message: 1) measurement results according to the MN configuration encoded in LTE RRC format, and 2) measurement results according to the SN configuration 
FFS Whether the measurement results according to the SN configuration are encoded in NR RRC format and included in a container

This document addresses the highlighted FFSs. 
Discussion
Regarding whether UE should continue measure according to configuration from SN, our view is that it is a UE implementation issue. From RAN2 procedure perspective, the measurement results in SCGFailureInformation message is enough for MN to make a decision. That is, whether to keep, change, or release the SN/SCG, and accordingly send corresponding RRCConnectionReconfiguration message to reconfigure UE. One concern is that if the UE does not continue to measure according to configuration from old SN is that the measurement result in SCGFailureInformation message may be out-dated when UE receives a reconfiguration message from network. For example, in SCGFailureInformation message, beam x in cell y is the best beam. After receiving SCGFailureInformation message, NW asks UE to access beam x in cell y. But at that time, beam x may be not the best beam in cell y. If UE continue to measure according to old SN configuration after sending SCGFailureInformation message, the UE can choose the best beam to access. Otherwise, the UE has to access beam x in cell y. 
[bookmark: _Toc489950886][bookmark: _Toc490042324][bookmark: _Toc490204617][bookmark: _Toc490204775][bookmark: _Toc490265118]Whether UE should continue measurement based on configuration from old SN, until it receives an RRCConnectionReconfiguration from the network, is a UE implementation issue.   
Regarding how the measurement results according to the SN configuration are encoded in the SCGFailureInformation, there are several alternatives:
1. Measurement results according to SN configuration are encoded in LTE RRC.  
2. Measurement results according to SN configuration are encoded in NR RRC and included in a container. 
3. Cell level measurement results are encoded in LTE format and beam measurement results are encoded in NR RRC and included in a container. 
Alternative 1 seems simple from UE implementation perspective, it requires LTE RRC to be extended to include beam related IE. Alternative 2 is also simple for UE implementation, but as MN needs to take measurement results according to old SN configuration into consideration to make decision, results in a container would require LTE MN to peek into the measurement results. Alternative 3 avoid the effort to extend LTE RRC to include beam related IE, but it seems a bit complicated for UE implementation as some results are encoded in LTE RRC, some are in NR RRC. We therefore propose 
[bookmark: _Toc490204618][bookmark: _Toc490204776][bookmark: _Toc490265119]Measurement results according to SN configuration are encoded in LTE RRC in SCGFailureInformation message which include both cell measurement and beam measurement results. 
It is FFS on how exactly the beam level measurements will be included in the SCGFailureInformation.
Regarding whether a different SN can interpret the measurement results based on configuration from the old SN, it depends on if new SN can get all the necessary information, i.e. frequency, PCI, besides radio quality, e.g. RSRP, RSRQ. According to current LTE, the measurement results reported in SCGFailureInformation message are reported differently between serving frequencies and non-serving frequencies. For serving frequencies reported in MeasResultServFreqList, cell ID is reported instead of frequency. MeNB can know the frequency of that cell by its own record. For non-serving frequencies reported in measResultNeighCells, frequency ID is included ARFCN-ValueEUTRA, see LTE RRC IE below: 
SCGFailureInformation-r12-IEs ::=	SEQUENCE {
	failureReportSCG-r12				FailureReportSCG-r12 			OPTIONAL,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

FailureReportSCG-r12 ::= 			SEQUENCE {
	failureType-r12						ENUMERATED {t313-Expiry, randomAccessProblem,
												rlc-MaxNumRetx, scg-ChangeFailure },
	measResultServFreqList-r12			MeasResultServFreqList-r10		OPTIONAL,
	measResultNeighCells-r12			MeasResultList2EUTRA-r9			OPTIONAL,
	...,
	[[
	measResultServFreqListExt-r13			MeasResultServFreqListExt-r13		OPTIONAL
	]]
}

MeasResultServFreqList-r10 ::=	SEQUENCE (SIZE (1..maxServCell-r10)) OF MeasResultServFreq-r10

MeasResultServFreqListExt-r13 ::=	SEQUENCE (SIZE (maxServCell-Plus1..maxServCell-r13)) OF MeasResultServFreq-r13

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,
	...,
	[[	measResultSCell-v1250				RSRQ-Range-v1250	OPTIONAL,
		measResultBestNeighCell-v1250		RSRQ-Range-v1250	OPTIONAL
	]],

MeasResultList2EUTRA-r9 ::=				SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-r9

MeasResultList2EUTRA-v9e0 ::=			SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-v9e0

MeasResultList2EUTRA-v1250 ::=			SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-v1250

MeasResult2EUTRA-r9 ::=				SEQUENCE {
	carrierFreq-r9						ARFCN-ValueEUTRA,
	measResultList-r9					MeasResultListEUTRA
}

The issue in EN-DC is that both MN and SN can configure measurements. If measurement results based on configuration from SN are reported to MN, MN may not able to interpret the measurement result correct as serving cell index reported in SCGFailureInformation message may be allocated by SN and thus MN does not know the mapping from serving cell index to frequency. 
Therefore, in order to let MN or new SN understand the measurement results according to configuration from old SN, there are different ways to go:
A. The serving frequencies related to old SgNB are regarded as non-serving frequencies by the UE when sending SCGFailureInformation message. Then, frequency information together with PCI and radio link quality will be reported to MN. MN can then understand the measurement results according to configuration from old SN. One drawback of this alternative is that only best cell can be reported for each non-serving frequency (i.e. no neighbour information). 

B. The serving frequencies related to old SgNB are regarded as serving frequencies by UE when sending SCGFailureInformation message.  This can be done in several ways:

1. Measurement results of serving frequency include frequency information just as that for non-serving frequency. The drawback of this alternative is that size of the SCGFailureInformation message will be increased. 

2. Measurement results of serving frequencies are reported in two separate lists, frequencies configured by MN and frequencies configured by SN. For measurement results of frequencies configured by SN, LTE MN may not know which frequency the measurement results bundle to. However, since LTE MN knows that the measurement results related to those serving frequencies were based on configuration from old SN, LTE MN may acquire the frequency information from NR SN. This can be achieved by either explicitly or implicitly. Explicit message exchange means dedicated messages are defined for MN to send a request to SN for asking the frequency information of a cell index and for the SN to respond with a mapping from serving cell index to frequency information. Implicit acquisition of this information means that the serving cell index to frequency mapping information is gathered during SCG configuration changes (SN SCell addition/removal, PSCell change, etc..), which are likely to require also co-ordination due to UE capability limitations (e.g. number of supported carriers or LTE-NR band combinations).

3. There is coordination between MN and SN about how serving cell indexes are allocated, i.e. both MN and SN cannot use the same serving cell index. Measurement results of serving frequencies are reported just as in legacy LTE. In SCGFailureInformation message, MN can identify the measurement results based on configuration of old SN as the related serving cell index are unknown to MN. Then, MN can get the frequency information corresponding to the serving cell index from SN either implicitly or explicitly, the same way as in alternative B.2. 
With all the above alternatives, the MN can understand the measurement results based on the configurations of the old SN as the frequency, PCI, plus radio quality information of all the serving frequencies of the old SN will be available to it. All this information can be included in the measurements that is forwarded to the new SN, and thus the new SN also can understand the measurement results.
[bookmark: _Toc489950880][bookmark: _Toc490204619][bookmark: _Toc490204777][bookmark: _Toc490265120]There are several ways to enable the MN and the new SN to understand the measurement results that were based on configurations from the old SN. 
Comparing the four alternatives proposed above, we prefer either alternative B.2 (i.e. measurement results of serving frequency configured by MN and SN are reported in two different lists) or alternative B.3 (i.e. coordination is made between the MN and SN to ensure the same serving cell index is not used by both MN and SN). In both cases, MN can obtain the necessary frequency information from the old SN either implicitly or explicitly as discussed above. 
[bookmark: _Toc489950887][bookmark: _Toc490204620][bookmark: _Toc490204778][bookmark: _Toc490265121][bookmark: _Toc490042325]RAN2 to decide whether the measurement results in SCGFailureInformation include the serving frequencies configured by MN and SN in different lists or coordination is made between the MN and SN to ensure the same serving cell index is not used by the MN and SN.  
[bookmark: _Toc490204621][bookmark: _Toc490204779][bookmark: _Toc490265122]It should be noted that according to proposal 2, the LTE SCGFailureInformation message has to be enhanced to enable the inclusion of beam level measurements. For the sake of brevity, we have discussed only the cell level measurement IEs in the above. However, the observation and proposal above are also applicable when the beam information becomes included in the SCGFailureInformation message. 

Conclusion
Based on the discussion in section 2, we have made the following observations and proposals:
Proposal 1	Whether UE should continue measurement based on configuration from old SN, until it receives an RRCConnectionReconfiguration from the network, is a UE implementation issue.

Proposal 2	Measurement results according to SN configuration are encoded in LTE RRC in SCGFailureInformation message which include both cell measurement and beam measurement results.
Observation 1	There are several ways to enable the MN and the new SN to understand the measurement results that were based on configurations from the old SN.

Proposal 3	RAN2 to decide whether the measurement results in SCGFailureInformation include the serving frequencies configured by MN and SN in different lists or coordination is made between the MN and SN to ensure the same serving cell index is not used by the MN and SN.
.
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