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1 Introduction
This is document of email discussion#36 in RAN2#106:
[106#36][NR/DCCA] Measurement and reporting configuration (Qualcomm) 

-
What SIB(s) are used for idle mode meas configuration

-
If CSI-RS configuration is needed or not

-
Whether the network can configure max number of beams and a threshold above which beams are reported

-
Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.

-
Whether the network can provide information on support of CA/DC between frequencies to assist the UE to determine which frequencies to provide measurement for.

-
How to prevent outdated measurement reporting

-
Any other scenarios where the UE removes/releases idle measurement configurations and/or results


Intended outcome:


Deadline:  Thursday 2019-08-08

Rapporteur would like to have following schedule for this email discussion to have enough time for preparing the summary report.
· Phase 1 (2019-08-05): Companies are invited to provide inputs and comments for questions.
· Phase 2 (2019-08-08): Rapporteur will provide email discussion reports with proposals.
2 Overview of early measurement configuration in LTE euCA
As indicated in the WID of DCCA enhancement [1], “the LTE Rel-15 euCA work should be utilized, when applicable”:

RP-181469:

Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]

o
This objective applies to MR-DC, NR-NR DC and CA

o
The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode

o
The impacts on UE power consumption should be minimized

o
The LTE Rel-15 euCA work should be utilized, when applicable
Therefore, in this section, we provide an overview of the existing early measurement configuration specified for LTE.
In LTE euCA, the list of frequency for IDLE mode measurements can be indicated in LTE RRC release message, or LTE SIB5 which contains system information for inter-frequency cell reselection.
RRCConnectionRelease-v1530-IEs ::=
SEQUENCE {


drb-ContinueROHC-r15



ENUMERATED {true}


OPTIONAL,
-- Cond UP-EDT


nextHopChainingCount-r15


NextHopChainingCount

OPTIONAL,
-- Cond UP-EDT


measIdleConfig-r15




MeasIdleConfigDedicated-r15
OPTIONAL,
-- Need ON


rrc-InactiveConfig-r15



RRC-InactiveConfig-r15

OPTIONAL,
-- Need OR


cn-Type-r15






ENUMERATED {epc,fivegc}

OPTIONAL,
-- Need OR


nonCriticalExtension



RRCConnectionRelease-v1540-IEs


OPTIONAL

}

MeasIdleConfigDedicated-r15 ::= SEQUENCE {


measIdleCarrierListEUTRA-r15
EUTRA-CarrierList-r15



OPTIONAL,
-- Need OR


measIdleDuration-r15

ENUMERATED {sec10, sec30, sec60, sec120,













sec180, sec240, sec300, spare},


...

}
======================================================================================

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,


...,
     Omit unrelated part

     …

lateNonCriticalExtension



OCTET STRING
(CONTAINING SystemInformationBlockType5-v8h0-IEs

[[
interFreqCarrierFreqList-v15x0

InterFreqCarrierFreqList-v15x0
OPTIONAL,
-- Need OR



interFreqCarrierFreqListExt-v15x0
InterFreqCarrierFreqListExt-v15x0
OPTIONAL,

-- Need OR



measIdleConfigSIB-r15



MeasIdleConfigSIB-r15
OPTIONAL
-- Need OR

]]
}

MeasIdleConfigSIB-r15 ::= SEQUENCE {


idleMeasuredCarriersEUTRA-r15
EUTRA-CarrierList-r15,

...

}

EUTRA-CarrierList-r15 ::= SEQUENCE (SIZE (1..maxFreqIdle-r15)) OF MeasIdleCarrierEUTRA-r15
======================================================================================

MeasIdleCarrierEUTRA-r15::=


SEQUENCE {


carrierFreq-r15




ARFCN-ValueEUTRA-r9,


allowedMeasBandwidth-r15


AllowedMeasBandwidth,


validityArea-r15




CellList-r15




OPTIONAL,
-- Need OR


measCellList-r15




CellList-r15




OPTIONAL,
-- Need OR


reportQuantities




ENUMERATED {rsrp, rsrq, both},


qualityThreshold-r15



SEQUENCE {



idleRSRP-Threshold-r15



RSRP-Range




OPTIONAL,
-- Need OR



idleRSRQ-Threshold-r15



RSRQ-Range-r13



OPTIONAL
-- Need OR


}
















OPTIONAL, 
-- Need OP


...

}

CellList-r15 ::=

SEQUENCE (SIZE (1.. maxCellMeasIdle-r15)) OF PhysCellIdRange

Observation 1: In LTE euCA, the list of frequency for IDLE mode measurements can be indicated in LTE RRC release message, or LTE SIB5 which contains system information for inter-frequency cell reselection.

According to below copy of 36.331, once UE has stored a configuration from RRC release message, it will ignore the SIB5 configuration:
	1>
if in RRC_IDLE and UE has stored VarMeasIdleConfig and SIB5 includes the measIdleConfigSIB and the UE is capable of IDLE mode measurements for CA:

2>
if T331 is running and VarMeasIdleConfig does not contain measIdleCarrierListEUTRA received from the RRCConnectionRelease message:
3>
store or replace the measIdleCarrierListEUTRA of measIdleConfigSIB within VarMeasIdleConfig;
2>
perform idle mode measurements as specified in 5.6.20;


Observation 2: In LTE euCA, if the UE receives the early measurement configuration from RRC release message, the UE overrides the configurations in system information, i.e. the UE doesn’t need to compare and merge configurations from RRC release message and SIB. 
RAN2 discussed early measurement configuration and reporting in RAN2#105b [2] and RAN2#106 [3]. The related agreements are copied in Appendix. The below table 1 summarized what RAN2 has agreed for early measurement configuration, and whether it can be included in RRC release message and SIB.

	Configuration
	Can be in RRC release message?
	Can be in SIB?

	Validity timer
	Yes
	No

	A list of NR SSB frequencies
	Yes
	Yes

	A list of cells to be reported (per freq)
	Yes
	Yes

	A cell quality threshold (per freq)
	Yes
	Yes

	SSB measurement configuration (per freq) similar to NR SIB2/4 
	Not clear
	Not clear

	An indication whether to report RSRP, RSRQ or both
	Not clear
	Not clear

	An indication whether to, not report beam results, report only the beam index, or report both beam index and results 
	Not clear
	Not clear

	FFS: validity area (in another email discussion)
	FFS
	FFS


Observation 3: It is still not clear whether the below NR early measurement configurations can be included in both RRC release message and SIB, which will be coved in this email discussion:

· SSB measurement configuration (per frequency) similar to NR SIB2/4 

· An indication whether to report RSRP, RSRQ 

· An indication whether to, not report beam results, report only the beam index, or report both beam index and results 
Observation 4: RAN2 agreed SSB configuration per frequency for early measurements follows the same principle as those provided in SIB2/4 for purpose of idle/inactive mobility, but which specific IEs are included is FFS. It will be coved in this email discussion.
3 Discussion 
The following discussion question are based only on agreed scoping. The solution list for some questions are based on RAN2 online discussion, some offline discussion and multiple companies’ contributions [4-17]. 
3.1 IEs of SSB measurement configuration (per frequency)
In RAN2#105b [2], RAN2 agreed SSB configuration per frequency for early measurements follows the same principle as those provided in SIB2/4 for purpose of idle/inactive mobility, but which specific IEs are included is FFS:
7: 
For both IDLE and INACTIVE early measurements, the configuration parameters provided per SSB frequency follow the same principles as those provided in SIB2/4 for the purposes of Idle/Inactive mobility. (Details differences can be discussed at stage 3 level)

Because the email discussion scoping includes the question of “Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.”, the rapporteur would like to first confirm whether SSB configuration included in NR SIB2/4 for cell selection/reselection can be included in early measurement configuration (at least for SSB out of sync raster whose configuration is not included in NR SIB). Note that the intention of this question is just to align understanding on what is “per frequency SSB measurement configuration”, whether it can be included in RRC release and/or SIB and corresponding UE behavior will be discussed in Section 3.2. 
Question 1: For per-frequency SSB measurement configuration, do you agree it includes at least the below IEs as those provided in NR SIB2/4 for the purposes of cell selection / reselection (Note: whether it can be included in RRC release and/or SIB and corresponding UE behavior will be discussed in Question 4/6)?

· SMTC

· ssbSubcarrierSpacing

· ssb-ToMeasure
· ss-RSSI-Measurement
· nrofSS-BlocksToAverage (for cell quality derivation)
· absThreshSS-BlocksConsolidation (for cell quality derivation)
	Company
	Comments (please indicate if you think some of them should not be included, or rapporteur missed some other IEs)

	Samsung
	Yes, we think these fields required to measure an SSB frequency are applicable for early measurements

For frequencies measured for (re-)selection, we can discuss whether to re-use the parameters that are already broadcast in existing SIBs 

[Rapporteur] The 2nd paragraph is exactly Question 2
[Samsung] We think there are more parameters to be signalled, see our remark to question 2.

	Qualcomm
	Agree to include all listed SSB measurement configuration in NR SIB2/4

	MediaTek
	Yes. We basically agree the listed parameters are required for early measurement of NR target cells. 

In addition, we think that the band indicator (e.g. FreqBandIndicatorNR) should be also be included. The NR ARFCN is not encoded with band information and the UE will need this to determine band filter while performing measurement.

	CATT
	Yes, we think the listed fields to measure an SSB frequency are required for early measurements. We prefer to reuse the parameters already broadcast in existing SIBs rather than re-introducing these in another SIB. In addition, we wonder the reason for not including deriveSSB-IndexFromCell in the parameter list.

	ZTE
	Yes, we agree above listed parameters are required for early measurement.

	OPPO
	We think this parameter “deriveSSB-IndexFromCell” should also be included.

	vivo
	Agree, we think all listed IEs are relevant to per-frequency SSB measurement configuration

	NEC
	Yes, agree.

	LG
	Yes, all listed IEs and deriveSSB-IndexFromCell are required also for early measurements.

	DOCOMO
	Yes, agree to include all listed IE in NR SIB2/4.

	Apple
	Yes, we agree to include above listed parameters for early measurement configuration. 

	Spreadtrum
	Yes. The listed parameters are necessary for early measurement of NR cells.

	Ericsson
	Yes, these should be included. 

	Huawei, HiSilicon
	Cell ID list should be added, at least in RRCRelease
deriveSSB-IndexFromCell could also be included

	Intel
	All the IEs listed in NR SIB2/4 are to be included in the measurement configuration. 

	Sharp
	Yes, all listed IEs should be included.

	Nokia
	Yes, these should be included.


************************************************************************************************

Summary (Required IE list for per-frequency SSB measurement configuration):

Most companies agree that the IEs list by rapporteur are required for early measurements. Furthermore:
· MediaTek proposed to add FreqBandIndicatorNR. 
· CATT, OPPO, LG and Huawei proposed to add deriveSSB-IndexFromCell.
Proposal 1: For per-frequency SSB measurement configuration, the following IEs are required for early measurements:

· SMTC

· ssbSubcarrierSpacing

· ssb-ToMeasure
· ss-RSSI-Measurement
· nrofSS-BlocksToAverage (for cell quality derivation)

· absThreshSS-BlocksConsolidation (for cell quality derivation)

· FreqBandIndicatorNR
· deriveSSB-IndexFromCell
************************************************************************************************

If you agree that per-frequency SSB measurement configuration includes all IEs listed in Question 1, then NR SIB2/4 and LTE SIB24 have included all the measurement configurations for purpose of cell selection / resection. The rapporteur assumes that these SSB configuration for early measurements can reuse legacy ones in NR/LTE SIB to avoid duplication, i.e. not introduce new measurement configurations in SIB for these SSBs. Rapporteur would like to confirm whether companies have same understanding.  
Question 2: For SSB frequencies which are candidates of cell selection/reselection, do you agree that NR early measurements can just reuse the legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 (i.e. not introduce new measurement configurations in SIB for these SSBs)? If you think more parameters are required for performing early measurements on camping frequencies (i.e. other than parameters discussed in question 9/ 10), please make comments
	Company
	Yes / No
	Comments

	Samsung
	Yes
	Note that for early measurements, we think there are different types of parameters:
a) Parameters required to measure an SSB frequency (as listed in Q1)

b) Parameters controlling when to measure (timer, validity area, if introduced)

c) Parameters controlling what information to report (thresh, what cell and beam info to provide)

Field cellsToMeasure can be regarded as c) i.e. cells not to be reported, although UE can also skip measuring concerned cells.

For the camping frequencies discussed here, we prefer to signal b) and c) by dedicated signalling
[Rapporteur] Thanks for raising this issue, but it seems most IEs of b) and c) were agreed in RAN2#105b and RAN2#106, right? For example for cellToMeasure, RAN2#105b agreed:

For both IDLE and INACTIVE early measurements, the following IEs can be optionally configured per NR frequency in both NR RRCRelease message and NR SIB:

-
A list of frequencies and optionally cells (similar to measCellList in LTE euCA) the UE is required to perform early measurements. 

-   A cell quality threshold (similar to qualityThreshold in LTE euCA) the UE is required to report the measurement results only for the cells which met the configured thresholds

That is why I summarized what we have agreed in the table before Observation 3. For email discussion, we would like to keep what RAN2 agreed as our starting point of discussion. But you can bring contribution in upcoming Prague meeting.

[Samsung] For us this is not a main point cases (note that we did not understand there was a very clear agreement on this, as agreement did not have so much detail of what to signal in which case, but if common understanding is different we are fine). We however note that for frequencies measured for re-selection (as in SIB2/ SIB4) there are additional parameters to signal. From the QC response below it is not clear if QC intends to place them in SIB2/ SIB4. We merely thought it would be simplest to have these in same place for all
[Rapporteur] We discuss how to place early measurement configuration in NR/LTE SIB in Question 11/12. Please also note that whether the SSB configuration for camping frequency in SIB2/4 needs to be duplicated in new SIB depends on your answer to Question 2 (as we indicated before Question 11). For example:

· Example 1: if you select “No” for Question 2 and “option 3” for Question 11, it means the signalling structure that: SIB N includes all eMeas configuration (i.e. some duplication for frequencies in SIB2/ SIB4)
· Example 2: if you select “Yes” for Question 2, “option 3” for Question 11 and “Alt-1/Alt-2” for Question 6, then it means the signalling structure that: SIB N includes all eMeas configuration for a frequency not included in SIB 2/ SIB4.

	Qualcomm
	Yes
	As our comments in Question 1, we think it is enough to reuse SSB measurement configuration in NR SIB2/4 for NR early measurement configuration. To avoid duplication in SIB, we don’t think it is required to introduce new early measurement configuration in SIB for SSBs which are candidates of cell selection/reselection.

	MediaTek
	Yes
	We are in general prefer to reuse the original signalling for cell reselection to early measurement. However, we are not so sure about the proposed singling structure for the SSB frequency that is used both for reselection and early measurement. 
If we do not add any new parameters, how does UE know that the legacy SSB frequency (for reselection) is also used for early measurement? 

We assume that the intention is to reuse the same configuration if possible. Details to be discussed while we have draft ASN.1 code.

	CATT
	Yes 
	We agree to not to duplicate parameters already available in SIB2/4 in another SIB for early measurement configuration. We can discuss where to place additional parameters required for early measurements.

	ZTE
	Yes
	For frequency configured for both cell re-selection and early measurement. We think it is simpler to just reuse the configuration (i.e. parameters listed in Q1) broadcast in SIB2/4. Note that for a given frequency, anyway network cannot indicate different values for SMTC, SCS…etc. 

For other parameters, such as threshold, beam reporting control…which are specially used for early measurement, we prefer to provide them in a separate new SIB. See our detail comments in Q11.

	OPPO
	Yes 
	We agree to reuse the legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 if the frequency is configured in both early measurement and SIB2/4. We also think the frequency list for early measurement may be a subset of the frequency list for cell reselection, so the early measurement configuration should be explicitly configured in SIB and it at least indicates the frequency.

	vivo
	Yes 
	There is no need for duplicate configuration in SIB. The configuration in SIB2/4 is quite sufficient

	NEC
	Yes
	We also agree to reuse the SSB meas configuration in SIB. Further details can be discussed in Stage 3.

	LG
	Yes
	We need to distinguish between measurement object configuration and reporting configuration. We think additional information is not needed for measurement object configuration for the early measurements, and agree to reuse existing configuration in SIB2/4.

	DOCOMO
	Yes
	We agree NR early measurements can just reuse the legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24

	Apple
	Yes
	We prefer to reuse the existing configuration in SIB2/4 and LTE SIB24. 

	Spreadtrum
	Yes
	If a target NR frequency of early measurement is in SIB2/4, UE can use the parameters in SIB2/4. In this case, it is unnecessary to add new measurement configuration.

	Ericsson
	Yes
	This is a signalling optimization and in principle it is preferred not to repeat information that is already available.

	Huawei, HiSilicon
	No
	RAN2 agreed to support early measurement of SSB frequencies not on the sync raster so the configuration in SIB2/4 is clearly insufficient, unless previous RAN2 agreement is reverted.

Of course, if a SSB frequency/SCS to be measured for cell reselection is also to be measured for early measurements, it would be possible to reuse for early measurements the parameters already provided for cell reselection.

	Intel
	Yes
	Our view is to reuse SSB measurement configuration in NR SIB2/4 for NR early measurement configuration for frequencies which are candidates of cell selections/reselection.

	Sharp
	Yes
	We agree to reuse the existing configuration to avoid an unnecessary duplication.

	Nokia
	Yes
	Reusing NR SIB2/4and LTE SIB24 is ok.


************************************************************************************************

Summary (whether to duplicate IEs in SIB2/4 in another SIB for early measurement configuration):

For SSB frequencies which are candidates of cell selection/reselection, most companies agree that NR early measurements can reuse the legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 (i.e. not introduce new measurement configurations in SIB for these SSBs).

Proposal 2: The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.
************************************************************************************************

3.2 Early measurement configuration structure
During the online discussion, one main open issue is:

Agreements

1
The early measurement configuration can be different between that in RRCRelease and in SIB. If the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB (if any).

FFS: Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.
Based on online and some offline discussion, the rapporteur identified that we need to separately discuss the following 3 types of NR early measurement configurations:

1) SSB frequency list for early measurements (not including SSB measurement configuration)
2) Per frequency SSB measurement configuration for purpose of cell selection / reselection
· Note that it has been included in NR SIB2/4 and LTE SIB24 specified in NR rel-15

· These SSB frequencies can only be in sync raster 
3) Per frequency SSB measurement configuration for purpose of only early measurements 

· It means such SSB frequency is not for a candidate for cell reselection, and thereby can’t be included in legacy NR SIB2/4 and LTE SIB24.
· These SSB frequencies can be out of sync raster, or in sync raster but not a candidate for cell reselection. 
· Note that what specific IEs included in the configuration is discussed in Question 1. 
To avoid misunderstanding, rapporteur need to first clarify that the intention of the separate discussion is because people had different preference on how they can be included in RRC release and SIB, e.g. 
· One opinion is that 2) and 3) are only included in SIB, and 1) can be included in both RRC release and SIB;
· Another opinion is that 2) is only included in SIB, and 1) and 3) can be included in both RRC release and SIB.
First, we would like to discuss SSB frequency list for early measurements. Note that it has been agreed that the NR frequency list can be included in both RRC release message and SIB. Thus, rapporteur think the remaining question is whether the NR frequency list for early measurements can be different between RRC release message (i.e. dedicated signalling) and SIB (i.e. broadcast signalling). And if it can be different, how the UE handles it. Rapporteur identified the following alternatives: 
· Alt-1: NR frequency list for early measurements is always same in RRC release message and SIB

· Alt-2: NR frequency list can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB (same as LTE euCA)
· Alt-3: NR frequency list can be different between RRC release and SIB. The UE takes common (intersection of) NR frequency list containing the frequencies provided in RRC release message and SIB
· Alt-4: NR frequency list can be different between RRC release and SIB. The UE takes the union of all NR frequency list containing the frequencies provided in RRC release message and SIB
Note that cons of Alt-1 compared with Alt-2/Alt-3 is that NW can’t indicate UE specific frequency list for early measurement. And for the comparison between Alt-2 and Alt-3, Alt-2 is same as LTE euCA which is simpler than Alt-3 for the UE, i.e. the UE doesn’t need to compare and merge configurations from RRC release message and SIB. The cons of Alt-2 is that if some frequencies indicated by RRC release message are not deployed in re-selected cell, the UE will waste power to detect these frequencies not really deployed, which can be resolved by Alt-3.        
Then rapporteur would like to collect companies’ preference on the above 3 alternatives.  

Question 3: For signalling of NR frequency list for early measurements, what is your preference for the below 4 alternatives:

· Alt-1: NR frequency list for early measurements is always same in RRC release message and SIB

· Alt-2: NR frequency list can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB (same as LTE euCA)

· Alt-3: NR frequency list can be different between RRC release and SIB. The UE takes common (intersection of) NR frequency list containing the frequencies provided in RRC release message and SIB

· Alt-4: NR frequency list can be different between RRC release and SIB. The UE takes the union of all NR frequency list containing the frequencies provided in RRC release message and SIB

	Company
	Preference
	Comments

	Samsung
	Alt-3*
	We like to distinguish frequencies

1) Frequencies already measured for cell (re-)selection (camping freqs)
2) Frequencies required to be measured specifically for early measurements (non-camping freqs)

Some remarks

Measuring 2) definitely increases the UE power consumption, so we think the entire configuration (i.e. a, b and c in our previous reply) for this should only be provided by dedicated signalling so they can be configured only for UEs for which the power consumption is really justified.

Measuring 1) should hopefully not increase UE power consumption (may depend on quantities and beam handling) so for these there is less need for UE specific control (i.e. the on/ off control provided by the timer seems fine). Hence, for these frequencies we think it is fine to (re-) use broadcast signalling (at least for a, see previous reply)
Above suggests Alt-3, although we actually prefer a somewhat enhanced version (somewhat in-between Alt-3 and 4). I.e. for the non-camping frequencies (2) it seems nice if broadcast indicates whether the frequency is deployed at the current UE location so UE can skip search when not needed i.e. alike what we have for dedicated priorities (i.e. considering that after release/ receiving dedicated signalling, UE may move to an area in which other freqs are deployed)

	Qualcomm
	Alt-2,

Alt-3 can be considered but not preferred
	Alt-1 is not preferred because NW can’t indicate UE specific frequency list for early measurement (e.g. based on UE location and capability).

Alt-2 is same as LTE euCA. We understand it is with the assumption that if UE is configured with dedicated frequency list in RRC Release message, all those frequencies are available in UE vicinity and NW has knowledge of deployed frequency configuration in same cell and neighbour cells, i.e. it assumes RRC Release configuration is known to operator and operator has to configure frequencies that are actually available for UE measurements. Similar to LTE euCA, we think it is a reasonable assumption.

Alt-3 has some power saving benefit compared with Alt-2: if some frequencies indicated by RRC release message (e.g. f1, f2, f3, f4) are not deployed in re-selected cell (e.g. f1, f2, f3 are indicated in its SIB), the UE will waste power to detect these frequencies not really deployed (e.g. f4 in the example). However, it is at the cost of more complex UE behaviour to compare and merge configuration between RRC release message and SIB. We think it is not preferred to specify it in NR.


	MediaTek
	Alt-3
	Alt-1 put too much restriction on NW configuration and is kind of impractical. Alt-4 requires UE to measure unnecessary frequencies and it’s a waste of power. Both Alt-1 and Alt-4 are not preferred.
We understand that LTE euCA applies Alt-2, which is acceptable to us. However, we would like to have a little bit enhancement in NR. We think that the source node (the node that release a UE to IDLE/INACTIVE) may not know the DC/CA deployment of neighbour cells. The source node may not know which SCell/PSCell could be configured together with the new cells that the UE is camping on. Thus, measuring on a frequency that is not broadcast in local SI may be useless.

It is important to spend the UE power on the “real” candidate PSCell/SCell. With per-UE controlled frequency list plus the local information in SI, we can identify which frequencies are the most possible frequencies the NW could configure PSCell/SCell on them. Therefore, we prefer Alt-3.

	CATT
	Alt-2
	We prefer Alt 2 which is similar to what used in euCA. For Alt-3, the UE needs to map the frequencies provided in SIB and RRC release and figure out which frequencies to measure. We understand Alt-3 may save UE power in some scenarios. However, an early measurement is controlled by the validity area and measurement duration timer. Using the validity area and duration timer, the network may be able to control the early measurements by the UE to the neighbouring cells in the vicinity of the UE at the time the UE is released. The network may aware of the frequencies of the neighbouring cells at the time the UE is released. Therefore, we think Alt 2 could be made to work in most of typical deployment scenarios. If Alt-3 is shown to significant UE power saving, we are open to consider it.

	ZTE
	Alt-3
	We also see the benefit of Alt3 on reducing UE’s power consumption. 

When network provides dedicated configuration in RRCRelease, the network does not have the full knowledge of where UE will move to, or which frequency UE will reselect to. In addition, network knows the CA/DC deployment in current serving cell, but it is hard for serving cell to know and manage the CA/DC deployment in neighbour cell, or even neighbour’s neighbour cell.

So to avoid UE searching and measuring non-deployed frequencies, it would be nice to check the deployed frequency list from the SI of camping cell. As indicated by Samsung, this is similar to what we have for dedicated reselection priorities.

	OPPO
	Alt-2
	It was already agreed in last RAN2 meeting.

1
The early measurement configuration can be different between that in RRCRelease and in SIB. If the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB (if any).

	vivo
	Alt-2
	We agree with OPPO, Alt2 was agreed.

We also have the below arguments to decouple the dedicated RRC signalling with broadcast signalling. 

· Such broadcast configuration will be of heavy overhead SI signaling, it is not good to always ask the network broadcast the SI.
· If the UE always follows the broadcast configuration (i.e., the broadcast signalling overrides dedicated signalling). The UE can autonomously trigger early measurement based on the UE capability and broadcast signalling (i.e., always couple the broadcast signalling and UE capability). In such way we do not see the necessity of explicit dedicated early measurement configuration at all.

· We understand that both dedicated signaling(configuration in RRC release) and broadcast signaling(configuration in SI) for early measurement are parallel methods, some operators may implement only one such dedicated signaling. It is not good to require UE to couple two configurations together for the same purpose.



	NEC
	Alt-2
	This is aligned with LTE ueCA, while we are open for discussing Alt-3, if many companies show their strong preference. However, we would like to confirm whether the Alt-3 works as follows?
1. in a source cell where the UE is to be moved to RRC Idle, the UE gets the frequency list via RRC Release.

2. when the UE moves to another cell, the UE reads the SIB2/4 (if not the same as the source). The UE updates the frequency list as such, i.e. derive common parts.

3. the UE continues the same way as step 2, upon cell reselection.

	LG
	Alt-2
	Why should we revisit this issue? Alt2 was already agreed in the previous meeting, as captured at the beginning of this section. Alt3 is just a minor optimization and it will complicate the UE behaviour. We would like to stick to the previous RAN2 agreement.

	DOCOMO
	Alt-2
	We prefer what was used in LTE ueCA. For alt-3, this is a trade-off between power saving and imposing extra complexity for UE to merge the common part in RRCRelease and SIB.

	Apple
	Alt-2
	It has been agreed in last meeting. 

	Spreadtrum
	Alt-2
	We prefer Alt-2. It is similar to LTE euCA and is a simple and usable solution. As QC and CATT point out, NW can ensure the frequencies configured to UE are available in UE vicinity if NW has knowledge of deployed frequency configuration in surrounding cells, and NW can also control the early measurement in the vicinity of UE by validity area and duration timer.

	Ericsson
	Alt-2
	The agreement we already have is clearly pointing this option (i.e. configuration in release overrides SIB). Also, if we start considering Alt-3/4, it will complicate things.

	Huawei, HiSilicon
	Alt-2 if validity area is adopted, Alt-3 otherwise
	If we can have a validity area with list of frequencies to measure with camping cell, the UE can just ignore the list of frequencies in SI.

If there is no validity area specified, we agree with what vivo wrote but think that the UE should be allowed to make reasonable guesses. E.g. supposing SI provide a list of frequencies for early measurement and one of the frequencies is not in SI, that seems to mean that it cannot be used or even there is no neighbour there, so the UE would just waste power searching for it

	Intel
	Alt-2
	As already discussed and agreed in RAN2.

	Sharp
	Alt-2
	It was agreed that if the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB.

If the message structure of the frequency list is same between RRCRelease and SIB, the frequency list of RRCRelease should override the associated list of SIB.

	Nokia
	Alt-2
	In RAN2#106 was agreed already Alt-2: The early measurement configuration can be different between that in RRCRelease and in SIB. 


************************************************************************************************

Summary (How the UE handles NR frequency list for early measurements):

For signalling of NR frequency list for early measurements:

· 10 companies (Qualcomm, CATT, OPPO, vivo, NEC, LG, DCM, Apple, Spreadtrum, Ericsson, Intel, Sharp, Nokia) prefer Alt-2: The frequency list, if provided, in RRC release message overrides the one provided in SIB, which is same as LTE euCA. 
· 3 companies (Samsung, MediaTek, ZTE) prefer Alt-3: The UE takes common (intersection of) NR frequency list containing the frequencies provided in RRC release message and SIB
· 7 companies (OPPO, vivo, LG, Apple, Intel, Sharp and Nokia) further pointed out that it was already agreed in RAN2#106, and we don’t need to revisit this issue.
We see a clear majority. To make progress, rapporteur would like to propose based on majority view: 

Proposal 3: Same as LTE euCA, NR frequency list can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.

************************************************************************************************

Next, the rapporteur would like to discuss per frequency SSB measurement configuration separately, i.e. SSB frequency for purpose of cell reselection and SSB frequency for purpose of only early measurements. Note that for both types of configuration, we have the below SMTC timing issue [7]:

· Handling of SMTC (and also timing related measurement IE, e.g. ssb-ToMeasure) when the UE reselected to an unsynchronized cell.

· In NR rel-15, SMTC can be included in RRCRelease message for cell re-direction, its timing is based on timing reference of PCell. However, when the UE re-selects to another cell not synchronized with the original PCell. How the UE determines the timing reference for SMTC in early measurement configuration after cell re-selection is not clear.
	RedirectedCarrierInfo ::=           CHOICE {

    nr                                  CarrierInfoNR,

    eutra                               RedirectedCarrierInfo-EUTRA,

    ...

}

RedirectedCarrierInfo-EUTRA ::=     SEQUENCE {

    eutraFrequency                          ARFCN-ValueEUTRA,

    cnType                                  ENUMERATED {epc,fiveGC}                                          OPTIONAL    -- Need N

}

CarrierInfoNR ::=                   SEQUENCE {

    carrierFreq                         ARFCN-ValueNR,

    ssbSubcarrierSpacing                SubcarrierSpacing,

    smtc                                SSB-MTC                                                                OPTIONAL,      -- Need S

    ...

}
--------------------------------- skip irrelevant text--------------------------------------

smtc

2. The SSB periodicity/offset/duration configuration for the redirected SSB frequency. It is based on timing reference of PCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


First, we discuss per frequency SSB measurement configuration for purpose of cell selection / reselection, note that it has been included in NR SIB2/4 and LTE SIB24. Thus, the below options with simple analysis can be identified:
· Alt-1: It is included only in SIB (e.g. [7])
· It is NR rel-15 legacy
· No SMTC timing offset issue during cell reselection as indicated in [7]

· Alt-2: It can be included in both RRC release message and SIB (e.g. [15])
· It follows the principle of LTE euCA

· Maybe duplicated configuration in RRC release message because SSB measurement configuration for purpose of cell selection / reselection is always included in SIB.
· It is not clear how the UE handle SMTC if provided by RRC release message when reselected to an unsynchronized cell with source cell. 
Then, rapporteur would like to collect companies’ preference on the above 2 alternatives.  

Question 4: For per frequency SSB measurement configuration that are valid for early measurements and for purpose of cell selection / reselection, what is your preference for the below 2 alternatives:

· Alt-1: It is included only in SIB
· Alt-2: It can be included in both RRC release message and SIB 

	Company
	Preference
	Comments

	Samsung
	Alt-1
	See our previous reply i.e. that we are fine with to use broadcast for the info as in SIB4 but prefer dedicated signalling for the info controlling when to measure and what to report.

We are not sure about intention of this question i.e. to what extend it specifically addresses signalling of the SMTC (note that in general we don’t think timing/ SMTC is main factor to consider when deciding whether to use broadcast or dedicated signalling).
[Rapporteur] The intention of Q4 is just to collect companies’ opinion on whether NW can also include SSB configurations for camping frequency in RRC release message. 

We list SMTC issue because its timing was discussed online during RAN2#106, and we have agreements below:

FFS: Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.



	Qualcomm
	Alt-1
	Alt-1 is NR rel-15 legacy, and the UE will always need to acquire SIB2/4 from target cell after cell reselection. Thus, including it in RRC release message (Alt-2) seems cannot improve anything:

1) The configuration will be duplicated if it is included in RRC release message (note that it is always included in NR SIB2/4 or LTE SIB24)

2) It is required to specify how the UE handles SMTC when reselected to an unsynchronized cell with source cell which sends RRC release message with SMTC.


	MediaTek
	Alt-1
	If a SSB frequency is used both for cell reselection and early measurement, we think that configuration in SIB is enough.

However, we understand that this question is actually the same as question 2, is it?

	CATT
	Alt-1
	The duplication of parameters should be avoided. We don’t see the benefit of Alt-2 over alt-1.

	ZTE
	Alt-1
	Since SIB already broadcasts the corresponding parameters, there is no benefit to duplicate the parameters in RRCRelease.

	OPPO
	Alt-1
	

	vivo
	Alt-1
	Agree with QC.

	NEC
	Alt-1
	

	LG
	Alt-1
	

	DOCOMO
	Alt-1
	

	Apple
	Alt-1
	

	Spreadtrum
	Alt-1
	Agree with QC.

	Ericsson
	Alt-1
	This is a corollary of Question 2.  

	Huawei, HiSilicon
	Irrelevant question
	Changing cell selection/reselection is not in the scope of this WI, so this question is irrelevant. Besides, we disagree with a number of statements.

	Intel
	Alt-1
	

	Sharp
	Alt-1
	

	Nokia
	Alt-1
	


If you pick Alt-2 in Question 4, then a following question is whether the per frequency SSB measurement configuration can be different between RRC release message (i.e. dedicated signalling) and SIB (i.e. broadcast signalling), and if it can be different, how the UE handles it (especially for SMTC offset). We have identified the following alternatives: 
· Alt-1: They are always same in RRC release message and SIB
· Alt-2: They can be different between RRC release and SIB. If provided in RRC release message, it overrides the one provided in SIB (same as LTE euCA) 
· Alt-3: They can be different between RRC release and SIB. If provided in SIB, it overrides the one provided in RRC release message 
· One example is that the UE always uses SMTC provided in SIB [15].
· Alt-4: They can be different between RRC release and SIB. Non-overlapping IEs are included in RRC release message and SIB (i.e. the UE is required to combine configuration from RRC release and SIB) 
· One example is SIB is used only to provide reportConfig type of information [17] 
Question 5: If you pick Alt-2 in Question 4, what is your preference for the below 4 alternatives on per frequency SSB measurement configuration for purpose of cell selection / reselection between RRC release message and SIB 

· Alt-1: They are always same in RRC release message and SIB

· Alt-2: They can be different between RRC release and SIB. If provided in RRC release message, it overrides the one provided in SIB 

· Alt-3: They can be different between RRC release and SIB. If provided in SIB, it overrides the one provided in RRC release message
· Alt-4: They can be different between RRC release and SIB. Non-overlapping Ies are included in RRC release message and SIB (i.e. the UE is required to combine configuration from RRC release and SIB)   

	Company
	Preference
	Comments (if pick alt-4, please indicate which Ies in RRC release and which Ies in SIB)

	Huawei, HiSilicon
	Irrelevant question
	Changing cell selection/reselection is not in the scope of this WI, so this question is irrelevant. Besides, we disagree with a number of statements.

	
	
	


************************************************************************************************

Summary (per frequency SSB measurement configuration that are valid for early measurements and for purpose of cell selection / reselection):

For per frequency SSB measurement configuration that are valid for early measurements and for purpose of cell selection / reselection, most companies agree that it is included only in SIB, i.e. not include in RRC release message.
Proposal 4: For per frequency SSB measurement configuration that are valid for early measurements and for purpose of cell selection / reselection, it is not included in RRC release message (i.e. only included in SIB).
************************************************************************************************

For per frequency SSB measurement configuration for purpose of only early measurements, the below options with their pros and cons can be identified:
· Alt-1: It is included only in SIB
· Pros: UE behavior on SMTC timing is clear because the UE always acquires SMTC from SIB including during cell reselection (as indicated e.g. in [7]).

· Cons: Network needs to broadcast measurement configurations for SSB out of sync raster in SIB, which may incur high overhead.    
· Alt-2: It can be included in both RRC release message and SIB 
· Pros: reduce overhead of broadcasting SIB because NW can only include these configurations in RRC release message at least when the network is synchronized.

· Cons: it is not clear how the UE handles SMTC when reselected to an unsynchronized cell with source cell. 
· Alt-3: It is included only in RRC release message

· Pros: reduce overhead of broadcasting SIB because NW only includes these configurations in RRC release message.
· Cons: it is not clear how the UE handle SMTC when reselected to an unsynchronized cell with source cell. 
[Huawei, HiSilicon] We don't agree with the above and with what is said in [7]:

1) There may not be any (SFN, subframe #) synchronization issue for the UE

In RRC_IDLE and RRC_INACTIVE, the UE permanently knows the timing of the camping cell, i.e. at any time what is SFN and subframe number. Before reselection to another cell, the UE needs to acquire its MIB, so it will know that subframe with SFN=X, #0 or #5 starts within subframe SFN=Y, #Z and it can easily deduce the (SFN, subframe #) of the target cell the SFN 0 subframe 0 of source cell starts and remember that to apply the offset.

Of course, if subframe boundaries are not aligned between neighbours, this is not fully accurate but in that case anyway, the smtc is already not fully accurate even before cell reselection.

2) The network will ensure that all SSBs of cells on a frequency are transmitted close enough to each other in time so that a single 5ms duration SMTC works for all cells on the same frequency, there is no need to use exchanges on X2/Xn for that. 

Then rapporteur would like to collect companies’ preference on the above 3 alternatives.  

Question 6: For per frequency SSB measurement configuration for purpose of only early measurements, what is your preference for the below 3 alternatives:

· Alt-1: It is included only in SIB
· Alt-2: It can be included in both RRC release message and SIB 
· Alt-3: It is included only in RRC release message
	Company
	Preference
	Comments

	Samsung
	Alt-3
	Measuring these (non-camping) frequencies definitely increases the UE power consumption, so it should only be configured for Ues for which the additional battery drain is really justified. I.e. dedicated configuration is required.

	Qualcomm
	Alt-2
	We prefer Alt-2 with below assumption:

· NW indicates early measurement configuration in RRC release message only for SFN synchronized network.

· NW indicates early measurement configuration in SIB for non-SFN synchronized network.

Thus, Alt-2 allows network not to signal early measurement configurations in SIBs when the network is SFN synchronized. And if NW doesn’t signal it, the UE is required to re-acquire SMTC from SIB of target cell after cell reselection. 

We think it is a good trade-off between broadcast signalling overhead and various network deployments (i.e. whether SFN synchronized or not).


	MediaTek
	Alt-2
	We agree with Samsung that UE power consumption should be minimized. However, we also think that some information could only be provided in local cell (i.e. source node may not know the DC/CA deployment information of neighbour cell). Therefore, we would like to keep the possibility that SI could also provide the configuration.

Under the assumption that the UE only measures “common” SSB frequencies provided both in dedicated configuration and SI (Alt-3 in Q3), we believe that the increased power is acceptable.
For the SMTC issue, we prefer that

· SMTC for early measurement is not provided in dedicated configuration 

· SMTC for early measurement should be provided in SI. If a UE cannot find the SMTC, it does not have to measure on the corresponding NR frequency.

	CATT
	Alt-2
	We slightly in favour of Alt-2. Even though, it doesn’t fully mitigate the signalling overhead, Alt-2 can avoid the SMTC signalling in SIB in synchronised network hence can reduce the signalling load.

	ZTE
	Alt-1
	We understands this question only asks the placement of SMTC related parameters (i.e. the parameters listed in Q1).

For non-camping frequencies, we prefer to only provide SMTC related parameters in SI. Regarding Samsung’s concern, we prefer to only provide these frequency together with entire early measurement configuration (i.e. including SMTC and additional parameters) in a separate SIB, so normal IDLE/INACTIVE Ues will not treat them as cell re-selection candidates, and waste power to perform measurement on them. 

And for addition parameters (e.g. threshold, beam reporting control…), we think they can be included in both SI and RRCRelease.

In addition, we understand Qualcomm’s consideration on synchronous or asynchronous network, but considering this requires all frequencies to be SFN synchronized (e.g. assume UE may perform inter-freq cell re-selection during T331), we are not sure whether this is the typical deployment.

	OPPO
	
	We wonder if the scenario exists.

We think the frequency list for early measurement should be a subset of the frequency list for cell reselection.

	vivo
	Alt
	Agree with QC. 

For non-SFN synchronized network, the network should configure the validity area by dedicated signalling. 
We consider that the cells which can be aggregated per frequency by DC/CA manner should be SFN synchronized network.


	NEC
	Alt-2
	Similar view as CATT.
We understand that what Samsung propose with Alt-3 can be expected by network implementation, i.e. network can select such the option, although network should have tight coordination with neighbours…

	LG
	Alt2
	We assume that some frequencies can be used only for the SCell and UE needs to measure such frequencies for early measurement purpose. Considering that the dedicated configuration is optional, the SMTC configuration via SI should be supported.

	DOCOMO
	Alt-2
	For synchronized network, RRCRelease message could be used for early measurement. For non-synchronized network. SIB could be used for early measurement. 

	Apple
	Alt-2
	Alt-2 can reduce the signalling overhead, then we are fine to include the parameter in both RRCRelease message and SIB. 

	Spreadtrum
	Alt-2
	In synchronised deployment NW can include SSB measurement configuration for early measurement in RRC release message to reduce signaling overhead. In addition NW can configure validity area to indicate in which cells UE can use the early measurement configuration. And in unsynchronised deployment NW can include the configurations in SIB.

	Ericsson
	Alt-2
	

	Huawei, HiSilicon
	In SI and/or in dedicated information, up to the network

(We think it is alt-2).
	Both methods should be supported for all per-frequency information including SMTC. In some deployment SI will be preferred, in others RRCRelease will be preferred.

If only RRCRelease is used, the UE should find the timing offset, e.g. as described above, details can be left up to UE implementation.

	Intel
	Alt-2
	Having in SIB (as a separate info for frequencies which are to be used only for early measurments) reduces signalling overhead.

	Sharp
	Alt-2
	From the SMTC perspective, Alt-1 and Alt-2 are fine. Alt-2 has more flexibility than Alt-1.

	Nokia
	Alt-2
	This was agreed already in RAN2#105bis: NR early measurements can be configured in both NR RRCRelease message and NR system information.


If you pick Alt-2 in Question 6, then a following question is whether per frequency SSB measurement configuration only for early measurements can be different between RRC release message (i.e. dedicated signalling) and SIB (i.e. broadcast signalling), and if it can be different, how the UE handles it. Then similar to Question 5, we have 4 alternatives.
Question 7: If you pick Alt-2 in Question 6, what is your preference for the below 4 alternatives on per frequency SSB measurement configuration for purpose of only early measurements between RRC release message and SIB 

· Alt-1: They are always same in RRC release message and SIB

· Alt-2: They can be different between RRC release and SIB. If provided in RRC release message, it overrides the one provided in SIB 

· Alt-3: They can be different between RRC release and SIB. If provided in SIB, it overrides the one provided in RRC release message
· Alt-4: They can be different between RRC release and SIB. Non-overlapping IEs are included in RRC release message and SIB (i.e. the UE is required to combine configuration from RRC release and SIB)   
· Alt-5: It may be provided only one way, if it is provided two ways it is up to UE implementation whether to use one or the other, provided the correct timing reference is used
	Company
	Preference
	Comments

	Qualcomm
	Alt-2
	Based on our consideration in comments to Question 6, we prefer Alt-2, which is also consistent with LTE euCA principle. 

	MediaTek
	Other
	As indicated in Q6, we think that SMTC information should be provided in SI. For other parameters, we agree to follow dedicate message (RRC Release) if both RRC release and SI provide the configurations.

	CATT
	Alt-2
	Alt-2 applies for parameters other than SMTC. It should be further discussed how to provide SMTC in RRCRelease when in unsynchronised network.  

	vivo
	Alt-2
	Agree with QC.

	NEC
	Alt-2
	

	LG
	Alt-2
	

	DOCOMO
	Alt-2
	

	Apple
	Alt-2
	

	Spreadtrum
	Alt-2
	Agree with QC.

	Ericsson
	Alt-2
	At the end, when we capture this behaviour in the procedures, it will go on something like this:

For each frequency that is included in the list of frequencies to be measured:

· If the measurement configuration is provided in the early measurement configuration via dedicated signalling:

· Use that information

· Else

· Use the information from SIBx/y, …

	Huawei, HiSilicon
	Alt-5
	For each frequency, information provided in SI or in dedicated signalling should be the same, just the timing reference could be different.

	Intel
	Alt-2
	Even though Alt-4 is more flexible, Alt-2 is simpler. A different config in release does not happen often.

	Sharp
	Alt-2
	

	Nokia
	Alt-2
	


If you pick Alt-3 in Question 6, then a following question is how the UE handles SMTC when reselected to an unsynchronized cell with source cell: 

Question 8: If you pick Alt-3 in Question 6 (i.e. SSB measurement configuration only included in RRC release message), how do you think the UE handles SMTC when reselected to an unsynchronized cell with source cell? And any other consideration / concern?
	Company
	Comments

	Samsung
	We assume that typically cells on the concerned frequency will be synchronised, in which case UE can use timing of any cell detected. Furthermore, it seems likely that UEs that are configured with early measurements already measured the concerned frequency before it moved to idle/ inactive.

	Qualcomm
	Although we don’t prefer Alt-3 in Question 6, if Alt-3 in Question 6 is adopted, then we think that we have to agree either of the following two ways:

1) It is up to UE implementation how the UE handles SMTC during cell reselection to an unsynchronized cell

2) Agree the assumption in Rel16 is that we only consider the scenario of cell reselection to synchronized cell with source cell



	Huawei, HiSilicon
	We disagree with 2) from Qualcomm: in RRC_IDLE and RRC_INACTIVE, the UE permanently knows the timing of the camping cell, i.e. at any time what is SFN and subframe number. Before reselection to another cell, the UE needs to acquire its MIB, so it will know that subframe with SFN=X, #0 or #5 starts within subframe SFN=Y, #Z and it can easily deduce the (SFN, subframe #) of the target cell the SFN 0 subframe 0 of source cell starts and remember that to apply the offset.

Of course, if subframe boundaries are not aligned between neighbours, this is not fully accurate but in that case anyway, the smtc is already not fully accurate even before cell reselection.

We are not proposing to specify the above method, it can be left to UE implementation.

	
	


************************************************************************************************

Summary (per frequency SSB measurement configuration for purpose of only early measurements):

For per frequency SSB measurement configuration for purpose of only early measurements, majority view is:
· It can be included in both RRC release message and SIB 

· If provided in RRC release message, it overrides the one provided in SIB 

· If SMTC related IEs are provided in RRC release message, the UE can assume it is SFN synchronized network, i.e. the UE can keep the timing of SMTC obtained from RRC release message after cell reselection.
Proposal 5: For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB.
Proposal 6: If SMTC related IEs are provided in RRC release message as part of per frequency SSB measurement configuration for purpose of only early measurements, the UE can assume it is SFN synchronized network, i.e. the UE can keep the timing of SMTC obtained from RRC release message after cell reselection.
************************************************************************************************

Next, we discuss the indication whether to report RSRP, RSRQ or both. In LTE euCA, similar IE (i.e. reportQuantities) can be indicated in both RRC release message and SIB. And if it is provided in RRC release, it overrides the one in SIB. The rapporteur assumes this LTE euCA mechanism can be reused in NR, and would like to confirm whether different companies have same understanding:
Question 9: For the indication whether to report RSRP, RSRQ or both, do you agree that it can reuse the LTE euCA mechanism? (i.e. it can be indicated in both RRC release message and SIB, and if it is provided in RRC release, it overrides the one in SIB)
	Company
	Yes / No
	Comments

	Samsung
	No
	We think a single signalling option is sufficient. We think that for (non-camping) frequencies that UE does not measure for re-selection, dedicated signalling should be used for the entire early measurement configuration i.e. including the parameters addressed in this question. For camping frequencies, we prefer to use dedicated signalling for the info controlling when to measure and what to report (i.e. to align, although we do not see a real need for UE specific control of these parameters).

	Qualcomm
	Yes
	Reusing LTE euCA principle is enough

	MediaTek
	No strong view
	We are fine to follow the LTE euCA principle. But Samsung’s proposal (only in dedicated configuration) seems simpler and also acceptable to us.

	CATT
	Yes
	We think euCA is sufficient. As per the agreement, we prefer to reuse LTE mechanism whenever it is possible

	ZTE
	Yes
	We slightly prefer to follow LTE euCA principle. In case UE follows the configuration in SIB (e.g. RRCRelease only provides duration), maybe it is more flexible for network to control the “reporting mechanism” per camping cell.

	OPPO
	Yes 
	

	vivo
	Yes 
	Agree with euCA principle.

	NEC
	Yes
	We can agree with Samsung intention, while do not see so much problem in this question.

	LG
	Yes
	

	DOCOMO
	Yes
	

	Apple
	Yes
	

	Spreadtrum
	Yes
	It’s enough to reuse LTE euCA mechanism.

	Ericsson
	Maybe …
	We think there maybe a need for different consideration on what to measure and what to report. For example, the cell where the UE got released may configure both RSRP and RSRQ to be measured, while the cell where the UE resumes in is only interested in getting RSRP in the report.

	Huawei, HiSilicon
	Yes
	

	Intel
	No strong view
	We sympathise with Samsung to keep the signalling simple. But we can go with the same mechanism as LTE euCA.

	Sharp
	Yes
	

	Nokia
	Yes
	It is ok to reuse the LTE euCA principles.


************************************************************************************************

Summary (indication whether to report RSRP, RSRQ or both):

For the indication whether to report RSRP, RSRQ or both, most companies agree that it can be indicated in both RRC release message and SIB, and if it is provided in RRC release, it overrides the one in SIB.
Proposal 7: As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
************************************************************************************************

Finally, we discuss the indication whether to, not report beam results, report only the beam index, or report both beam index and results. Although it was not in LTE euCA, the rapporteur assumes the same LTE euCA mechanism for reportQuantities can be reused in NR, and would like to confirm whether different companies have same understanding:

Question 10: For the indication whether to, not report beam results, report only the beam index, or report both beam index and results, do you agree that it can reuse the LTE euCA mechanism? (i.e. it can be indicated in both RRC release message and SIB, and if it is provided in RRC release, it overrides the one in SIB)
	Company
	Yes / No
	Comments

	Samsung
	No
	See previous question. Same view as for all configuration controlling the reporting i.e. see question 9

	Qualcomm
	Yes
	Reusing LTE euCA principle is enough

	MediaTek
	No strong view
	We are fine to follow the LTE euCA principle. But Samsung’s proposal (only in dedicated configuration) seems simpler and also acceptable to us.

	CATT
	Yes
	We should follow the same principle for all the measurement controlling configurations.

	ZTE
	Yes
	Similar comments to Q9.

	OPPO
	Yes 
	

	vivo
	Yes 
	

	NEC
	Yes
	(and should be consistent with the previous Q9)

	LG
	Yes
	The LTE principle is sufficient.

	DOCOMO
	Yes
	

	Apple
	Yes
	

	Spreadtrum
	Yes
	It’s enough to reuse LTE euCA mechanism.

	Ericsson
	Maybe
	This is similar to question 10, there may be a difference on what the UE should measure (decided by the source where the UE gets released) and what the UE should report (decided by the target where the UE resumes). 

	Huawei, HiSilicon
	Yes
	

	Intel
	No string view
	Same view as in Q9.

	Sharp
	Yes
	

	Nokia
	Yes
	


************************************************************************************************

Summary (indication of beam reporting type):

For the indication whether to, not report beam results, report only the beam index, or report both beam index and results, most companies agree that it can be indicated in both RRC release message and SIB, and if it is provided in RRC release, it overrides the one in SIB.

Proposal 8: Similar to LTE euCA, the indication of beam reporting type (i.e. whether to, not report beam results, report only the beam index, or report both beam index and results) can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.

************************************************************************************************
3.3 Which SIB to include NR early measurement
We need to discuss in which NR and LTE SIB the below NR early measurement configuration should be included:

· Frequency list for NR early measurements
· Cell list and cell quality threshold for each frequency

· Indications of reporting quantities (whether to report RSRP, RSRQ or both), and beam reporting type (depending on your answer to Question 9/10).
· Per frequency SSB measurement configuration for purpose of only early measurements (detailed IEs discussed in Question 1)

· Per frequency SSB measurement configuration for purpose of cell selection / reselection (depending on your answer to Question 2)

We first discuss NR SIB. Based on contributions [12] [14], we have below options:

· Alt-1: NR early measurement configuration in NR SIB4 and LTE early measurement configuration in SIB5

· Alt-2: Both NR early measurement configuration & LTE early measurement configuration in SIB2.

· Alt-3: Both NR early measurement configuration & LTE early measurement configuration in a new (separate) SIB.
Question 11: What is your preference to include NR early measurement configuration in NR SIB?
· Alt-1: NR early measurement configuration in NR SIB4 and LTE early measurement configuration in SIB5

· Alt-2: Both NR early measurement configuration & LTE early measurement configuration in SIB2.

· Alt-3: Both NR early measurement configuration & LTE early measurement configuration in a new (separate) SIB.

	Company
	Preference
	Comments

	Samsung
	Alt-3
	We think parameters required to measure frequencies also measured for (re-)selection do not need to be replicated. Depending on the frequency, there may be other parameters

i. For (non-camping) frequencies i.e. measured for re-selection: parameters controlling when to measure and what to report (unless signalled by dedicated signalling)

ii. For other frequencies: None (as dedicated signalling is used for entire config), except that we think it would be good for network to indicate for each of these frequencies within SI whether it is deployed at the current UE location (so UE can skip search when not needed i.e. alike we have for dedicated priorities)
As the existing SIBs serve a different purpose, it seems most appropriate to place the assistance for non-camping frequencies in a separate SIB.

	Qualcomm
	Alt-3 (slightly preferred) or Alt-2
	Alt-1 will require the UE to acquire two SIBs to obtain the early measurement configuration. It will increase UE complexity and power consumption. So, we prefer to keep the early measurement configuration in a single SIB (i.e. Alt-2 and Alt-3).

Both Alt-2 or Alt-3 are accepted by us. Alt-3 seems to be a cleaner solution as Samsung indicated because the existing SIBs serve different purpose. Furthermore, the new SIB can be on-demand acquired with short SI periodicity (e.g. 80ms), to reduce acquisition latency. Note that it is not expected that many UEs need to acquire the new SIB simultaneously. So, overhead should not be an issue even with short SI periodicity. 


	MediaTek
	Alt-3
	We also prefer to have a clean solution for NR early measurement. A separate SIB is more appropriate.

	CATT
	Alt-3
	For NR, we think it is good to have a separate SIB for early measurement configurations. However the parameters which are already available for idle mode measurements should not be duplicated.

	ZTE
	Alt-3
	We also prefer to introduce a separate SIB.

Some remarks from our side:

· For camping frequencies: we think this SIB includes only additional parameters (e.g. threshold, beam reporting control…which are specially used for early measurement), while other SMTC related parameters can reuse the ones broadcast in SIB2/4;

· For non-camping frequencies: we think this SIB includes entire configuration, including SMTC related parameters and additional parameters (e.g. threshold, beam reporting…).

	OPPO
	Alt-2
	If we agree to reuse the legacy SSB measurement configurations in NR SIB2/4, it is better to include the early measurement configuration in SIB4 for NR. 

	vivo
	Alt-3
	More clean and clear

	NEC
	Alt-3
	agree with above comments, this is cleaner way.

	LG
	Alt-3
	Considering that the SI can be transmitted in on-demand manner in NR, Alt3 is desirable.

	DOCOMO
	Alt-3
	We prefer to have a new SIB for NR early measurement. 

	Apple
	Alt-3
	It is clear to define different SIBs for different purposes. 

	Spreadtrum
	Alt-3
	It is clearer to put NR early measurement configuration in a new SIB.

	Ericsson
	Alt-2 or Alt-3 (preference to Alt-2)
	SIB2 already contains information that is common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection. It is always broadcast in a cell and is acquired by a UE. It therefore seems suitable for inclusion of the early measurement configuration. Not clear what the benefit will be in introducing a new separate SIB just to provide the early measurement configuration. Such a SIB would anyway typically be included in the same SI message as other SIBs.

	Huawei, HiSilicon
	Alt-1
	In most cases, non-camping frequencies may be provided only by dedicated signalling so we think the addition will be very small. For minimal complexity, it is best to reuse existing SIBs

	Intel
	Alt-2 (?)
	We agree with Ericsson in that there is no clear benefit from a new SIB, and the UE has to acquire this new SIB in addition, when SIB2 can provide all the info. 

	Sharp
	Alt-3
	It is a clear solution.

	Nokia
	Alt-2 ?
	No strong view. The content of configuration can be in separate or existing SIB and UE behaviour would be same. So it should not really matter that much.


************************************************************************************************

Summary:

On the issue of how to include NR early measurement configuration in NR SIB: 
· 13 companies (Samsung, Qualcomm, MediaTek, CATT, ZTE, vivo, NEC, LG, DCM, Apple, Spreadtrum, Ericsson and Sharp) prefer to include it in a new NR SIB
· 3 companies (OPPO, Ericsson, Intel) prefer to include it in NR SIB2
· 1 company (Huawei) prefer to include NR early measurement configuration in NR SIB4 and LTE early measurement configuration in SIB5

We see a clear majority. To make progress, rapporteur made proposal based on the majority view: 

Proposal 9: NR early measurement configuration is included in a new NR SIB.
************************************************************************************************
Next, we discuss LTE SIB. Based on contributions [13], we have below options:

· Alt-1: NR early measurement configuration in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 

· Alt-2: NR early measurement configuration in LTE SIB24 (i.e. the SIB including NR measurement configuration for inter-RAT cell reselection towards NR)   

Question 12: What is your preference to include NR early measurement configuration in LTE SIB?

· Alt-1: NR early measurement configuration in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 

· Alt-2: NR early measurement configuration in LTE SIB24 (i.e. the SIB including NR measurement configuration for inter-RAT cell reselection towards NR)   

	Company
	Preference
	Comments

	Samsung
	Alt-2
	

	Qualcomm
	Alt-1
	As indicated in our comment to Question 11, we prefer to keep the early measurement configuration in a single SIB to simplify UE behavior (i.e. avoid UE having to acquire two SIBs for the early measurement configurations). Since LTE early measurement configuration has been indicated in LTE SIB5, we prefer to include NR early measurement configuration in LTE SIB5.

	MediaTek
	No strong view
	We slightly prefer to put all early measurement configuration in the same place (LTE SIB5) although it is a little bit strange to have NR neighbour cell configuration in LTE SIB5.

	CATT
	Alt-1
	LTE early measurements are already in SIB5. We can include NR early measurement configuration in the same place. However, the parameters which are used for idle mode measurements should not be duplicated.

	ZTE
	Alt-1
	We slightly prefer to put NR early measurement in SIB5, because network may indicate some non-camping NR frequencies for early measurement, similar to Q11, using a different SIB (other than cell reselection one) can avoid normal IDLE UEs (does not be configured with early measurement) to measure them.

	OPPO
	Alt-2
	Same reason as Q11.

	vivo
	Alt-2
	

	NEC
	Alt-2
	Although LTE Idle mode measurement is provided in SIB5, it would be better to include NR related measurement configuration in SIB24 with other NR measurement configurations.

	LG
	Alt2
	

	DOCOMO
	Alt-1
	We prefer to keep NR early measurement configuration in LTE SIB5.

	Apple
	Alt-1
	It’s better to include all early measurement related configuration in the same place. 

	Spreadtrum
	Alt-1(slightly preferred) or Alt-2
	Since LTE idle measurement configuration is already in SIB5, early measurement configuration for NR cells can be in the same SIB. And including NR early measurement configuration in SIB24 is also feasible.

	Ericsson
	Alt-1
	In an LTE cell that has no neighbouring NR carriers/cells in the network where UEs can camp, i.e. NR Standalone cells, the SIB24 would not be broadcasted. This would e.g. be the case in a network with only neighbouring NR NSA cells for EN-DC configuration. In such a case it would be more beneficial to include the NR early measurement configuration in SIB5, which will anyway be broadcast. By including the NR early measurement configuration in SIB5 the whole early measurement configuration can also be kept at one single place and not be separated into different SIBs and possibly even different SI messages. 

	Huawei, HiSilicon
	Alt-2
	

	Intel
	Alt-1
	We prefer to have all the info needed in one SIB (SIB5)

	Sharp
	Alt-1
	We slightly prefer early measurement configurations should be in the same SIB.

	Nokia
	Alt-1
	No strong preference.


************************************************************************************************

Summary:

On the issue of how to include NR early measurement configuration in LTE SIB, companies’ opinions are not converged:
· 9 companies (Qualcomm, CATT, ZTE, DCM, Apple, Ericsson, Intel, Sharp, Nokia) prefer to include it in LTE SIB5

· 6 companies (Samsung, OPPO, vivo, NEC, LG, Huawei) prefer to include it in LTE SIB24
· 2 companies (MediaTek, Spreadtrum) don’t have strong opinion.
We don’t see a clear majority. Thus, rapporteur would like to suggest online discussion: 

Proposal 10: On how to include NR early measurement configuration in LTE SIB, online discuss the following 2 alternatives:
· Alt-1: included in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 

· Alt-2: included in LTE SIB24 (i.e. the SIB including NR measurement configuration for inter-RAT cell reselection towards NR)   

************************************************************************************************
************************************************************************************************

Summary (for overall picture of NR early measurement configuration):
    
[image: image1]
· UE behavior reuses LTE euCA principle
· The early measurement configuration can be different between that in RRC release and in SIB10. 
· If the UE receives the early measurement configuration from RRC Release, this overrides the early measurement configuration provided in SIB10 (if any).
· With regards to SMTC related timing IEs

· If they are provided in RRC release message, the UE can regard the NW is synchronized (for SMTC handling during cell reselection) 
· It can avoid the expensive broadcasting signaling in case of synchronized network
· If provided only in SIB10, the UE is required to re-acquire SMTC (timing) from SIB of target cell after cell reselection. 
*****************************************************************************************
3.4 Discussion on CSI-RS for NR early measurement
We discuss whether CSI-RS based NR early measurement is needed or not. During RAN2#106 [3], different companies had quite different opinions on this issue and thereby can’t converge. But RAN2 agreed that its further discussion should focus on whether they are needed for the cases of SCell without SSB:

=>
Further discussion of CSI-RS early measurements should focus on whether they are needed for the case of SCell without SSB.

Therefore, rapporteur would like to first ask companies’ preference whether it is essential to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16.

Question 13: Do you think whether it is necessary to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16?
	Company
	Yes/No
	Comments

	Samsung
	No
	We think this is not essential to address in REL-16

	Qualcomm
	No
	We think SCell without SSB is a corner case specified in NR rel-15, and therefore not essential to specify CSI-RS based early measurements. The issues we identified include:

1) There is no RAN4 requirements defined for SCell without SSB and CSI-RS based RRM. If we agree to support CSI-RS based early measurements, then RAN4 will have a lot of work to finalize in Rel-16. At least, we should ask RAN4 whether RAN4 has loading for it in Rel-16.

2) For SCell without SSB, Rel-15 has specified that NW can indicate UE to measure another carrier with SSB as similar measurement quantities. We think this is sufficient for early measurements in Rel-16.



	MediaTek
	No
	We also think that SCell without SSB is not a common use case. It is only used in rare case that the carrier bandwidth is less than SSB bandwidth. Even if a SCell is configured without SSB, there should be an associated SSB for synchronization. We think that measure the associated SSB is enough. There is no need to introduce CSI-RS measurement in IDLE/INACTIVE mode for this case.

	CATT
	No
	Agree with the above company comments.

	ZTE
	Yes
	We understand that for a SCell without SSB, there must be an associated SSB which providing the synchronization information. However, this is only for timing reference, the quality of that SSB could not reflect the quality of the SCell, note that the SSB may be located a bit far away from the SCell in frequency domain. So we see the benefit of supporting CSI-RS early measurement for this kind of cells. But, if majority companies have strong concern on this, it is acceptable to us to not consider it at this stage.

	OPPO
	No
	SCell without SSB is only support for the case of SCell without SSB is in the same frequency band as cell providing timing ref. So the measurement results for SCell without SSB is not needed essentially and the measurement results of the cell providing timing reference can provide the measurement results as reference.

	vivo
	No 
	It is not essential for R16.

	NEC
	No
	We see some benefits but it is not essential and thus not necessary in Rel-16

	LG
	No
	It is not essential.

	DOCOMO
	No
	There is still no RAN4 requirement for SCell CSI-RS based RRM yet. Not so essential to add CSI-RS based RRM in rel-16.

	Apple 
	No
	Currently UE is not required to perform CSI-RS based measurement in IDLE/INACTIVE mode. Then we should not bring much burden to IDLE/INACTIVE UE for early measurement.  

	Spreadtrum
	No
	Agree with QC.

	Ericsson
	Yes
	We agree with ZTE

	Huawei, HiSilicon
	Yes
	

	Intel
	No
	We do not want to add new idle mode requirements to the UE on CSI-RS just for enhanced CA feature.

	Sharp
	No
	It is not essential.

	Nokia
	No
	This can be discussed at a later stage – not a priority.


Then let us discuss the case of SCell with SSB. Based on below discussion notes in RAN2#106 [3], rapporteur’s understanding is that some companies raised concerns at least on power consumption in general cases including SCell with SSB and SCell without SSB, and some company seemed to show objection for the concern only in case of SCell without SSB, i.e. rapporteur’s understanding is that companies’is only on the case of SCell without SSB. To make progress, rapporteur would like to confirm whether companies have the same understanding.   
======================================================================

R2-1906423
Discussion on beam and CSI-RS measurement for early measurement reporting
Intel Corporation
discussion
Rel-16
LTE_NR_DC_CA_enh-Core

-
LG support that CSI-RS measurement is not needed

-
OPPO also support not to use CSI-RS as idle mode only used SSB.

-
Vivo have the same view as LG and OPPO. Qualcomm also have this view as CSI-RS can be quite power consuming for idle mode UE. MediaTek have the same view as Qualcomm and think that SCells without SSB is not a common case.

-
Nokia think we can have SCells without SSB and hence we need to have CSI-RS, and also for FR2 it is important. Charter support Nokia view. Ericsson also. Huawei have the same view. ZTE also. Samsung think it is useful but not essential.
-
Intel think that SCells without SSB will always have a PCell on the same band that can be used for measurements. Nokia agree but it doesn’t mean the measurements from the other cell are valid.

-
OPPO think the use case of SCell without SSB is that there is a group of cells and one with SSB can be used to reflect the quality of all other SCells in the group. ZTE have a different understanding of SCells without SSB.

==================================================================
Question 14: Do you agree that it is not necessary to specify CSI-RS based early measurements for the case of SCell with SSB in Rel-16?

	Company
	Yes/No
	Comments

	Samsung
	No
	We think this is not essential to address in REL-16

	Qualcomm
	No
	We think it is not necessary to specify CSI-RS based early measurements for SCell with SSB. The issues we identified include:

1) CSI-RS based measurements are quite power consuming because it is based on wideband measurements. It works only in CONNECTED mode in NR rel-15. We don’t think it is good idea to introduce it in IDLE / INACTIVE measurements in rel-16. A reasonable way is to consider it after RAN4 finalizes the requirements of CSI-RS based RRM in CONNECTED mode.
2) Different from SSB based measurements, CSI-RS is configured per cell, and the concept of “frequency layer” of CSI-RS is not clear up to now. It may lead to change structure of per-frequency early measurement configuration. Considering SSB based measurement can cover almost all cases of fast CA/DC setup. We don’t think it is worth considering in its 1st release


	MediaTek
	No
	Since SSB is transmitted for the candidate SCell, UE could just measure on the SSB signal. No strong need to also have CSI-RS.

CSI-RS measurement is a complete new behaviour in IDLE/INACTIVE mode. We don’t see clear benefit to have this and we do see that it will increase UE power consumption and complexity dramatically. Please also note that the UE power consumption should be minimized according to the WI (see below). We think introduce of CSI-RS for early measurement violate the WI and should not be supported.
1. Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode

· The impacts on UE power consumption should be minimized

· The LTE Rel-15 euCA work should be utilized, when applicable



	CATT
	No
	Agree with above company views.

	ZTE
	No
	For SCell with SSB, the SSB is located within the frequency range of the cell. So it is sufficient to only measure that SSB.

	OPPO
	Yes
	We think it is not necessary to specify CSI-RS based early measurements for SCell with SSB.

	vivo
	Yes 
	It is not essential for R16.

	NEC
	Yes (we agree)
	It is not necessary to specify CSI-RS based for this case (either). 

(BTW, both companies saying Yes and No show the views aligned each other. ()

	LG
	No
	It is not essential.

	DOCOMO
	NO
	It is not essential to specify CSI-RS based early measurements for SCell with SSB.

	Apple
	No
	Same view as Q13. 

	Spreadtrum
	No
	Agree with QC.

	Ericsson
	No
	It is not necessary

	Intel
	No
	As commented by other companies, this is not essential.

	Sharp
	Yes, we agree.
	It is not essential.

	Nokia
	No
	It is not necessary


************************************************************************************************

Summary:

On the issue of whether it is necessary to specify CSI-RS based early measurements in Rel-16, we have discussed two scenarios:
· Case1: SCell with SSB
· All companies agree that it is not necessary to specify CSI-RS based early measurements
· Case2: SCell without SSB
· 14 companies (Samsung, Qualcomm, MediaTek, CATT, OPPO, vivo, NEC, LG, DCM, Apple, Spreadtrum, Intel, Sharp, Nokia) think it is not necessary to specify CSI-RS based early measurements
· 3 companies (ZTE, Huawei, Ericsson) think it is necessary to specify CSI-RS based early measurements
We see a clear majority. Thus, rapporteur would like to propose: 

Proposal 11: It is not necessary to specify CSI-RS based early measurements for the case of SCell with SSB in Rel-16.
Proposal 12: It is not necessary to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16.
************************************************************************************************

3.5 Beam measurements for NR early measurements
Beam measurements were discussed in RAN2#105b [2] and RAN2#106 [3]. It was agreed:
Agreement

2
The UE can report more than one beam measurement. Network can configure whether it wants to receive more than just the best beam

FFS whether the network can configure max number of beams and a threshold above which beams are reported

Note that the intention of beam reporting for early measurements is to provide dedicated RACH resource configuration in the target cell during HO/SCG change. For fast DC/CA setup, contention free RA procedure can help to reduce the latency to setup DC operation. In NR rel-15, beam measurement reporting in CONNECTED state can configure maximum number of beams and a threshold above which beams are reported:
· maxNrofRSIndexesToReport
: maximum number of SSB to report. 
· absThreshSS-BlocksConsolidation: only beams whose measurement quantities above configured threshold are required to be reported. Note that it reused the same threshold for cell quality derivation. Thus, no new IE is needed to be introduced if agreed.  


These two IEs are introduced to achieve trade-off between UE power consumption and RACH performance. For IE maxNrofRSIndexesToReport, it avoids the UE to report too many beams which are not likely to used by the UE. For IE absThreshSS-BlocksConsolidation, it avoids the UE to unnecessarily report beams with poor quality, which are useless for NW. 
Companies are invited to share their preference whether the network can configure max number of beams and a threshold above which beams are reported, as NR CONNECTED measurements. 
Question 15: In NR early measurement configuration, whether the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported, as NR CONNECTED measurements
	Company
	Yes/No

for maximum number for beam reporting
	Yes/No

for threshold above which beams are reported
	Comments

	Samsung
	Yes
	Yes
	Although same level of control may not be essential, it seems simplest is to do same as in connected

	Qualcomm
	Yes
	Yes
	We think these two IEs are useful to be introduced to achieve trade-off between UE power consumption and RACH performance.

	MediaTek
	Yes
	Yes
	It seems simpler to reuse the same control signaling as in CONNECTED mode.

	CATT
	Yes
	Yes
	We think the values used for early measurement could be different from that is used for connected mode measurements.

	ZTE
	Yes
	Yes
	Agree with above companies.

	OPPO
	Yes 
	Yes 
	

	vivo
	Yes
	Yes
	

	NEC
	Yes
	Yes
	

	LG
	Yes
	Yes
	

	DOCOMO
	Yes
	Yes
	

	Apple
	Yes
	Yes
	

	Spreadtrum
	Yes
	Yes
	It is simple to reuse the mechanism of connected state.

	Ericsson
	Yes
	Yes
	

	Huawei, HiSilicon
	Yes
	Yes
	It is simplest to do as in connected.

	Intel
	Yes
	Yes
	

	Sharp
	Yes
	Yes
	

	Nokia
	Yes
	Yes
	


************************************************************************************************

Summary:

All companies agree that the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported. Thus, rapporteur would like to propose: 

Proposal 13: In NR early measurement configuration, the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported (as NR CONNECTED measurements). 
************************************************************************************************
3.6 NW assistance of NR early measurements

In RAN2#106 [3], it was agreed:
Agreements

4
The UE performs the idle measurement for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency.

FFS Whether the network can provide information on support of CA/DC between frequencies to assist the UE to determine which frequencies to provide measurement for.

The FFS stems from the issue raised by contribution [10]. For the case where the UE camps on an NR serving cell and NR carrier frequency are configured for early measurement, it is possible that both CA and DC are supported by the network between the current camped serving cell and NR carrier frequency for early measurement. In this scenario, due to the lack of information/capability of the network, it is difficult for the UE to determine which capability (e.g. band combination for CA or DC) shall be used to determine whether the early measurement shall be performed on the NR carrier frequency or not. 
Thus, [10] proposed to indicate whether a carrier frequency can support NR CA or NR DC with current serving cell. The UE decides whether to perform measurement on this carrier frequency according to both this indication information and its own capability. Thus, unnecessary early measurement can be avoided to save UE power.

Companies are invited to share their preference whether such approach can be adopted to avoid unnecessary early measurements and corresponding UE power consumption. 
Question 16: Do you agree that the network can provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement for?
	Company
	Yes/No
	Comments (if yes, detailed solution can be list below)

	Samsung
	No
	We are not sure how much gain the existing agreement will provide in real life (as UEs may support CA/ DC for most 2DL cases). Altogether we think further enhancements are not really needed.

	Qualcomm
	Yes
	The issue raised by contribution [10] is valid when the UE is camps on an NR serving cell and NR carrier frequency are configured for early measurement. If NW can indicate the UE on its deployments on CA/DC, we think it is useful for the UE to avoid performing unnecessary measurements on not deployed frequencies.

The details of how NW indicates its deployments on CA/DC can be FFS. 

	MediaTek
	Yes
	We think that it would be useful for UE to know whether the candidate frequency is used for CA, DC, or both. Then the UE could decide whether to perform early measurement based on its capability. It is a useful feature to save UE power.

	CATT
	No
	We don’t think this is essential information.

	ZTE
	Yes
	Different from LTE euCA, in NR, we need to consider both CA and DC cases. So the potential measured freq/cell list can be larger than what we have in LTE. Thus, we think this information is useful to help UE to filter the measured candidates more precisely, and UE’s power can be reduced accordingly. 

In addition, similar to LTE euCA, RAN4 will define the maximum number of measured frequencies and cells for early measurement. From network perspective, without providing assistance information, network can only filter the measurement results after receiving the early measurement report and UE’s CA/DC capability, and it is likely some results will be excluded due to mismatch with network deployment. So for higher efficiency, it would be good that UE can report compatible measurement results as much as possible.

On the other hand, we do not think this over expose network deployment, whether a neighbour cell supports CA or DC is up to network implementation, not purely relates to the topology of CU/DU entities.

	OPPO
	NO
	The network will provided the frequency list for early measurement configuration in SIB2 and RRCRelease.based on network capability. So no need to introduce extra configuration for it.

	vivo
	No 
	By indicating this information, there is potential risk of operator deployment policy disclosure, please pay attention that SI is not encrypted. We do not think operators would agree to have their policy disclosed for just early measurement configuration.



	NEC
	No
	slight preference. we would like to see whole picture first and then can revisit this issue.

For vivo comment on operator deployment disclosure, it would be nice to check with operators’ view.

	LG
	No
	Network should configure the early measurement in consideration of its deployments on CA/DC.

	DOCOMO
	No
	We see few gain of this proposal. Usually network does not provide deployment related information to UE. Also, there is no such a big difference of the frequency band combination list between CA and DC.

	Apple
	Yes
	The information is useful for UE to avoid the unnecessary measurement. 

	Spreadtrum
	Yes
	Supposing NW supports CA of serving frequency and neighbor frequency but UE supports only DC (not CA) of the two frequencies, UE may still perform early measurement on neighbor frequency(NW may only configure frequency to measure in SIB). However in this case the early measurement result is not useful and causes unnecessary power consumption. Providing information on NW deployments on CA/DC can save UE power in this situation. On the other hand providing such information will bring signaling overhead.

	Ericsson
	No
	Network should configure UE based on its deployment without the need to explicitly expose the details of its deployment

	Huawei, HiSilicon
	Yes but
	for dedicated signalling; if a validity area is provided which indicates, per camping cell, a list of frequencies to measure (or vice-versa), the network could take into account UE capability and network deployment already, i.e. the UE would measure the indicated frequencies disregarding its own capability details. If a validity area is not provided, we don't see any simple solution.

for SI, this would be specified as an indication, for each frequency indicated for early measurements, whether the UE should consider its CA capability only, its DC capability only or both capabilities, in order to decide whether to measure that frequency. 

About network deployment policy: a list of frequencies for early measurements in SI effectively provides a lot of information on network deployment, adding a small extra indication doesn't change much.

	Intel
	Yes
	Can help with UE power-saving based on UE’s capability.

	Sharp
	No
	From the view point from the UE vendor, this information may be useful, but if this information includes some band combination lists, they tend to be large.

	Nokia
	No
	Not something very urgent in our opinion.


************************************************************************************************

Summary:

On the issue that whether NW can provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement for, we see some diversity in companies’ opinions:
· Not support: 10 companies (Samsung, CATT, OPPO, vivo, NEC, LG, DCM, Ericsson, Sharp, Nokia) 
· Support: 7 companies (Qualcomm, MediaTek, ZTE, Apple, Spreadtrum, Huawei, Intel)
We don’t see a clear majority. Thus, rapporteur would like to suggest online discussion: 

Proposal 14: Online discuss whether the network can provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement.
************************************************************************************************

3.7 How to prevent outdated measurement reporting
As indicated in below copy of TS 36.331, in LTE euCA, the stored early measurement results are released only after they are successfully reported to NW. 
*****************************************************************************************************************

5.6.5.3
Reception of the UEInformationRequest message

<<skipped parts>>

1>
if the idleModeMeasurementReq is included in the UEInformationRequest and UE has stored VarMeasIdleReport:

2>
set the measResultListIdle in the UEInformationResponse message to the value of idleMeasReport in the VarMeasIdleReport;

2>
discard the VarMeasIdleReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
*****************************************************************************************************************

Thus, it is possible that the UE sends outdated measurement results and misleads NW on CA/DC configuration [5]. Even worse, different from LTE, NR supports beam measurements, which may become outdated more quickly. Thus, further mechanism is required to avoid outdated cell and / or beam early measurement reporting.

Based on contributions [4], [5], [6], [8], [11], we identified the following 4 solutions:
· Alt-1: introduce early measurement results storage timer:

The UE starts storage timer after stopping early measurements. Upon expiry of storage timer, the UE shall discard the stored early measurements. The storage timer stops when the UE successfully sends early measurements to the NW.

· Alt-2: reporting timestamp for early measurement reports:

Together with early measurements, the UE can send timestamp of last early measurement to NW. And it is up to NW to decide how to handle reported early measurement results.
· Alt-3: having the source node save the time of suspension of the UE in the UE Inactive AS context:

The network decides the validity of the early measurements: When suspending a UE, the network saves the time the UE got suspended along with the UE context. The time information is transferred to target node upon context fetch, and network could decide to request for early measurements or not depending on how long the UE has been suspended.
· Alt-4: validity timer expires/stopped or frequency not applicable after cell reselection:
· The UE considers the carrier frequency is not applicable for idle mode measurement reporting after cell reselection; 
· The validity timer expires or is stopped.
Question 17: To prevent outdated early measurement reporting, what is your preference for the below 4 alternatives:
· Alt-0: not introduce any solution to address this issue
· Alt-1: introduce early measurement results storage timer

· Alt-2: reporting timestamp for early measurement reports
· Alt-3: having the source node save the time of suspension of the UE in the UE Inactive AS context
· Alt-4: validity timer expires/stopped or frequency not applicable after cell reselection
· Alt-5: the UE discards results when it stops meeting RAN4 requirements for the corresponding measurements
	Company
	Preference
	Comments 

	Samsung
	Alt-0 or 1?
	If anything, wouldn’t it be RAN4 scope to define when UE should consider a measurement result to be obsolete/ outdated.

	Qualcomm
	Alt-2
	We think the benefits of Alt-2 are:

· No new UE behavior is introduced. 
· RAN4 is not needed to be involved because it is up to NW implementation how to treat the UE reported early measurement results and their associated timestamp.
· NW has flexibility to decide whether the reported measurement results are out of date
Alt-1 as the following issues. Thus, we think it is not preferred
· The condition to start storage timer is ambiguous and unaware to NW because the UE can continue measurements after validity timer (T331) expiry.
· Introduce complex UE behaviour especially the relationship between validity timer and storage timer. 
· RAN4 involvement may be required (e.g. candidate values of the timers)
Alt-3 has the following issues. Thus, we think it is not preferred

· The UE may have stopped performing measurements before it resumes. Thus, the duration of suspension may have large offset with the real storage duration of the early measurement results. 

Alt-4 has the following issues. Thus, we think it is not preferred

· Similar to LTE euCA, it is up to UE implementation whether UE can continue measurements after validity timer (T331) expiry. We think it is possible that the UE performs aperiodic measurements before RACH. In this case, discarding early measurement results upon validity timer expires or stops is not a good solution.

	MediaTek
	Alt-0
	We don’t think there is “outdated measurement reporting” issue in current early measurement mechanism. The RAN4 requirement on measurement accuracy requires the UE to report correct measurement result. (The corresponding requirement for LTE euCA is defined in 36.133 9.1.3B.2 and 9.1.6B.2). We believe that there will be similar requirement for NR early measurement and RAN2 does not have to worry about this issue.

	CATT
	Alt-4 otherwise Alt-0
	We think it is not suitable to report these stored idle mode measurement results to the network if the UE has stopped idle mode measurement due to T331 expiry or stopping of T331, as these results may not be valid anymore. The possibility of the UE to perform aperiodic measurements just before RACH is not the main reason for introducing early measurements even though such aperiodic measurement may have been allowed. However we really don’t see the necessity for introducing even further enhancement to allow such new concept. Otherwise, we are ok to go with Alt-0, not introduce any solution to address this issue.

	ZTE
	Alt-0 or Alt-2
	We have similar views with Samsung and MediaTek, perhaps RAN4 need to be involved, or at least share their views on this aspect. If the issue indeed exists and should be solved in RAN2, we prefer Alt-2, to let network to decide whether to use or discard the reported measure results.

	OPPO
	Alt-1 and Alt-4
	The outdated measurement reporting should be prevented. Timer is WF solution. We should also consider some use case will make the measurement results outdate, e.g. cell reselection or high speed UE.

	vivo
	Alt1 or Alt2
	Both Alt1 and Alt 2 are simple and efficient.

	NEC
	Alt0 or Alt1
	we do not see so much need of additional mechanism. If really something is necessary, storage timer will be sufficient?

	LG
	Alt-0
	Alt-0 is OK. If RAN2 really wants to specify something about this, RAN4 input is needed. 

	DOCOMO
	Alt-0 or Alt2
	Firstly, it is not so essential to add additional mechanism for outdated reporting. Alt1 needs to consult with RAN4 regarding the timer length. Alt2 may provide flexibility to decide whether the reported result is outdated or not.

	Apple
	Alt 1
	In LTE euCA, it is unclear how to handle the idle measurement result when the UE stops the idle mode measurement due to the validity timer or validity area control. 
If UE stores the measurement result till reporting to NW in the next RRC connection, it will mislead NW to provide wrong CA/DC configuration because the result may be outdated, if the results has stored for a couple of hours. Then, we should avoid the outdate result reporting. 


	Spreadtrum
	Alt-0
	We think it’s simpler to keep consistent with LTE euCA. But if a solution should be selected to solve the problem, we have similar view as QC and prefer Alt-2.

	Ericsson
	Alt-0 is not acceptable for us, we prefer Alt-1 or Alt-2
	Alt-3 would also work, but it is applicable only for INACTIVE

	Huawei, HiSilicon
	Alt-5
	If RAN4 requirement is "every N DRX cycle", this is the same as a timer with the length to the N x DRX cycle length, but there is no need to introduce a timer in RAN2 specifications

	Intel
	Alt-0
	Prefer to keep it same as LTE euCA and leave to UE implementation

	Sharp
	Alt-0
	RAN4 requirement for measurement accuracy should be specified.

	Nokia
	Alt-0 and discussion of the implication of UE not reporting early measurements
	When UE does not report early measurements, it can be because: 

1. UE measured but did not find any suitably good candidates (no cells were above threshold, or there were no detectable cells)

2. UE did not perform the required measurements (e.g. UE either does not support the IDLE measurements or was not requested to perform IDLE measurements)

3. UE performed measurements but they were outdated

Thus, it is difficult for the NW to interpret the situation and decide whether to configure further measurements. Some kind of indication of why UE does not report measurements could be useful, at least to separate the case of outdated measurements from measurements below the threshold.


If you select Alt-1 or Alt-2 in Question 17, one following question is the granularity of validity for early measurements results, i.e. the running timer (Alt-1) or reported timestamp (Alt-2) is per-UE or per log-file, or per-frequency, as indicated in [5]. Obviously, smaller granularity will result in more accurate validity for stored measurement results at the cost of more UE complexity (Alt-1) or more reporting overhead (Alt-2).
Question 18: If you select Alt-1 or Alt-2 in Question 17, what is your preference of the granularity of validity for early measurements:

· Alt-1: Per-UE 
· Alt-2: Per-logfile (e.g. one logfile to store cell level results and another logfile for beam results [5])  
· Alt-3: Per-frequency
	Company
	Preference
	Comments 

	Samsung
	Alt-3?
	We assume UE would evaluate validity of individual results (with frequencies being measured successively). If the questions intends to discuss whether to have separate configuration parameters, we see no real need for that
[Rapporteur] Let us clarify with examples. If you prefer storage timer (i.e. Alt-1 in Question 17), then “Per-UE” granularity means the UE maintains a single timer for all stored early measurement results (e.g. if this timer expires, all stored results will be deleted), and “Per-frequency” granularity means the UE needs to maintain multiple timers wherein each timer is associated to one frequency measurement results.

	Qualcomm
	Alt-2
	We think Alt-2 is a good tradeoff between reducing reporting timestamp overhead and the possible different validity duration between cell and beam measurements in NR. Specifically, our proposal is:

· After obtaining early measurement configuration, the UE stores the configuration in a UE variable (e.g. VarMeasEarlyConfig) and creates two log files to store cell level and beam level measurement results, respectively (e.g. VarCellMeasEarlyReport and VarBeamMeasEarlyReport).

· The UE can report per log-file timestamp with early measurements to avoid outdated cell and / or beam measurement reporting in NR:

· The timestamp is defined as the duration from the time of last (cell/beam measurement) log file update to the time of measurement reporting. 
· It is up to NW to decide how to handle reported early measurement results with associated timestamp.


	ZTE
	Alt-3?
	Seems this relates to specific UE implementation, e.g. how to store the measurement results in VarMeasEarlyReport. In our understanding, UE measures different frequencies on different time occasions, so seems natural to have the granularity of per-frequency?

	OPPO
	Alt-1
	We think per UE timer is enough.

	vivo
	Alt-1
	

	NEC
	Alt-3?
	preference, but still would like to understand the full picture first..

	DOCOMO
	Alt-2
	


	Apple
	Alt-3
	Since the UE performs the early measurement on the frequencies only when the UE support CA or MR-DC between the frequency and the serving frequency, UE is possible to have different measurement time on different frequencies. For example, UE measures F1 and F2 when camping on cell 1 and measure F2 and F3 when camping on cell 2. 
Then the measurement results of different frequencies could have the different valid period. And per frequency control of the measurement result validity is prefered. 

	Ericsson
	Depends, see comments
	If Alt-1 is chosen for question 17 (i.e. early measurement storage timer), then we prefer alt-2 here (i.e. no need to have different storage timers per frequency or per beam/cell results)
If Alt-2 is chose for question 17 (i.e. indicating timestamp in the report), then either alt-1 or alt-3 work here (i.e. per-UE or per frequency).

	Huawei, HiSilicon
	
	Most likely our proposal (alt-5) is functionally equivalent to alt-3 but we see a timer as overspecification.

	Intel
	We prefer to not specify this .
	


************************************************************************************************

Summary (on how to prevent outdated early measurement reporting):

We see different opinions on whether NR needs to introduce mechanism to prevent outdated early measurement reporting:
· Need to specify a mechanism (i.e. pick Alt1-Alt5): 6 companies (Qualcomm, OPPO, vivo, Apple, Ericsson, Huawei) 
· No need to specify any mechanism (i.e. only pick Alt0): 6 companies (MediaTek, LG, Spreadtrum, Intel, Sharp, Nokia)

· No clear preference: 5 companies (Samsung, CATT, ZTE, NEC, DCM)
We don’t see a clear majority. Thus, rapporteur would like to suggest online discussion whether to introduce a mechanism to prevent outdated early measurement reporting. Detailed solutions and granularity of validity can be discussed in future meetings if RAN2 can agree the necessity of introducing solution to prevent outdated early measurement reporting.
Proposal 15: Online discuss whether to introduce a mechanism to prevent outdated early measurement reporting.

************************************************************************************************

4 Summary

Based on the inputs received from companies, the following are proposed: 
Proposal 1: For per-frequency SSB measurement configuration, the following IEs are required for early measurements:

· SMTC

· ssbSubcarrierSpacing

· ssb-ToMeasure
· ss-RSSI-Measurement
· nrofSS-BlocksToAverage (for cell quality derivation)

· absThreshSS-BlocksConsolidation (for cell quality derivation)

· FreqBandIndicatorNR
· deriveSSB-IndexFromCell
Proposal 2: The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.

Proposal 3: Same as LTE euCA, NR frequency list can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.

Proposal 4: For per frequency SSB measurement configuration that are valid for early measurements and for purpose of cell selection / reselection, it is not included in RRC release message (i.e. only included in SIB).

Proposal 5: For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB.

Proposal 6: If SMTC related IEs are provided in RRC release message as part of per frequency SSB measurement configuration for purpose of only early measurements, the UE can assume it is SFN synchronized network, i.e. the UE can keep the timing of SMTC obtained from RRC release message after cell reselection.

Proposal 7: As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
Proposal 8: Similar to LTE euCA, the indication of beam reporting type (i.e. whether to, not report beam results, report only the beam index, or report both beam index and results) can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
Proposal 9: NR early measurement configuration is included in a new NR SIB.

Proposal 10: On how to include NR early measurement configuration in LTE SIB, online discuss the following 2 alternatives:

· Alt-1: included in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 

· Alt-2: included in LTE SIB24 (i.e. the SIB including NR measurement configuration for inter-RAT cell reselection towards NR)   

Proposal 11: It is not necessary to specify CSI-RS based early measurements for the case of SCell with SSB in Rel-16.

Proposal 12: It is not necessary to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16.

Proposal 13: In NR early measurement configuration, the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported (as NR CONNECTED measurements). 

Proposal 14: Online discuss whether the network can provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement.

Proposal 15: Online discuss whether to introduce a mechanism to prevent outdated early measurement reporting.
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Appendix

Agreements in RAN2#105b:

Agreements

1:
NR early measurements can be configured in both NR RRCRelease message and NR system information. 

FFS: Whether there are differences in the configuration that can be provided by RRCRelease and SI.

2:
Introduce some indication about the cell's early measurement support in NR system information.

3: 
To control the duration of UE performing both IDLE and INACTIVE measurements, a single validity timer (similar to measIdleDuration in LTE euCA) is mandatory indicated only in NR RRCRelease message, i.e. not included in NR SIB.

4:
For both IDLE and INACTIVE early measurements, the following IEs can be optionally configured per NR frequency in both NR RRCRelease message and NR SIB:

-
A list of frequencies and optionally cells (similar to measCellList in LTE euCA) the UE is required to perform early measurements. 

-
A cell quality threshold (similar to qualityThreshold in LTE euCA) the UE is required to report the measurement results only for the cells which met the configured thresholds.

FFS: A validity Area (similar to validityArea in LTE euCA) to indicate the list of cells within which UE is required to perform early measurements. If the UE reselects to a cell outside this list, the early measurements are no longer required (same as timer expiry).


o
If it is absent, the UE will not have area limitation of early measurements. 

For SSB based measurements:

5:
For both IDLE and INACTIVE early measurements, SSB frequencies to be measured can be located out of sync raster

6: 
For both IDLE and INACTIVE early measurements, RSRP and RSRQ can be configured as cell and beam measurement quantity. 

7: 
For both IDLE and INACTIVE early measurements, the configuration parameters provided per SSB frequency follow the same principles as those provided in SIB2/4 for the purposes of Idle/Inactive mobility. (Details differences can be discussed at stage 3 level)

8: 
As LTE euCA, cell / beam SINR is not introduced as measurement quantity in NR early measurement configuration in Rel-16.

For SSB based beam level measurement configurations:

9
The UE is required to report the beam with the highest measurement quantity

FFS: Whether additional beams can be reported.

10: For both IDLE and INACTIVE early measurements, the UE can be configured with one of the 3 beam reporting types

1)
No beam reporting; 

2)
Only beam identifier 

3)
Both beam identifier and quantity 

FFS: Whether to support CSI-RS based NR early measurements

11: LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS

Agreements in RAN2#106:

Agreements

1:
RAN2 confirms that for both LTE and NR, sending cell RSRP/RSRQ of idle mode measurements before security activation shall not be allowed.

2:
RAN2 confirms that for both LTE and NR, sending cell PCI(s) with good quality and associated frequency of idle mode measurements before security activation shall not be allowed.

Agreement

1
How the UE applies filtering of beam measurements as part of early measurement reporting is left to UE implementation (Up to RAN4 to specify performance requirements for early measurement reporting)

2
The UE can report more than one beam measurement. Network can configure whether it wants to receive more than just the best beam

FFS whether the network can configure max number of beams and a threshold above which beams are reported

Agreements

1
The early measurement configuration can be different between that in RRCRelease and in SIB. If the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB (if any).

FFS: Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.

2
A single early measurement configuration is provided in SI for idle and inactive

FFS: Whether the early measurement configuration can be kept when the UE receives the Release (to Inactive to Idle) in response to Resume Request.

3
L3 filtering is not applied to early measurement reporting

4
The UE performs the idle measurement for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency.

FFS Whether the network can provide information on support of CA/DC between frequencies to assist the UE to determine which frequencies to provide measurement for.

6
If UE reselects to a cell that does not support early measurements (as indicated by absence of an indicator in SI), the validity timer keeps running, but the UE is not required to performs measurements while camped on that cell (same as LTE euCA)

Overlapping carrier: a carrier configured by higher layer for both early measurement reporting and inter-frequency mobility measurements


Non-overlapping carriers: a carrier configured by higher layer for early measurement reporting while not configured for inter-frequency mobility measurements.
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