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Introduction
This contribution discusses several remaining aspects regarding early measurement reporting:
· Further aspects regarding validity area i.e. we propose to confirm the WA, to clarify validity area can include frequencies on which early measurements are not configured but cannot include IRAT frequencies
· Further details regarding what to do, when initially provided with SSB-Config by broadcast. I.e. we propose that upon reselecting a cell with (at least) SSB-Config absent UE is not required to measure concerned frequency
· Likewise, further details regarding what to specify precisely regarding what UE should do when the initially provided with SSB-Config by Release becomes improper. I.e. we propose to leave the conditions up to UE implementation and that once UE determines this config is improper, it is not required to resume (e.g. upon return to original area in whih original SSB config is valid). We also propose that if UE is anyhow required to measure concerned frequency for cell re-selection, it does not mean UE should be required to resume early measurement reporting (i.e. leave to UE implementation but don’t introduce complexities in specifications for this)

Discussion
Summary of recent agreements
During R2#107bis RAN2 made several agreements regarding early measuremnts, as shown in the following:
R2-1912270	Report of [107#35][NR/DCCA] Remaining aspects of early measurement configuration (vivo)	vivo	discussion
R2-1913247	Remaining aspects on early measurement configuration	Samsung, MediaTek Incorporated, ZTE Corporation, Sanechips, Qualcomm Incorporated	discussion	Rel-16	LTE_NR_DC_CA_enh-Core

The RRC release message can include SSB measurement configuration. It is assumed that information provided for cell reselection by broadcast is not provided in the RRC release message. 
No UE requirements will be specified for what UE shall do upon reselection to a cell broadcasting for some frequency an SSB measurement configuration that differs from the values received in the RRC release message i.e. UE may stop early performing measurements for concerned frequency
If the UE has not received a dedicated SSB configuration, the UE does early measurements based on SIB.

R2-1914212	Report of offline discussion 040 on Signaling options for early measurement configuration	Samsung	report	Rel-16		LTE_NR_DC_CA_enh-Core
[bookmark: _GoBack]Proposal	The UE only needs to support the following signalling combination options:
A. If network uses broadcast signaling for the list of early measurements, it will provide all parameters by broadcast signaling with the only exception that dedicated signalling is used for the timer
B. If network uses dedicated signaling for the list of early measurements, the following signalling options are allowed for each of the frequencies:
1) SSB measurement configuration (incl SMTC) and all other parameters are provided by dedicated signaling
2) SSB measurement configuration (incl SMTC) is broadcast and all other parameters are provided by dedicated signaling

Proposal is agreed

Offline 41, Check the above (Ericsson)
There is a validity area, and the action when the UE exits the validity area is that the UE stops all early measurements.
Validity area is configured by means of dedicated RRC signaling
Validity area can be configured by means of: Lists of PCIs; Lists of CellIdentity;
When UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running, UE should stop measurement. UE stops the timer. WA that the UE also clears the entire early measurement configuration.

Validity area, further aspects
After long discussion, a compromise was reached to adopt a validity area concept that on high level is same as in LTE. Given the difficulty to reach the compromise, we think we should not re-open the discussion and adopt it without any further changes
· In RRCRelease the network can include a vality area for early measurements
· If the UE reselects a cell not included in the validity area, the UE stops the early measurement timer and release the (entire) early measurement configuration
· The validity are concerns a list of frequencies, with for each a list of PCIs or cell identities
We however think there is a need to discuss some further aspects:
· In LTE, the validity area can only include frequencies for which early measurements are configured. We think this is a mistake. I.e. it should be possible for network to configure early measurements on frequencies that network only uses to configure SCells on. I.e. in such case early measurements are only defined for non-camping frequencies, while the validity area is defined by camping frequencies
· In LTE the validity area so far only comprises LTE cells. It has been agreed that the LTE early measurments may cover NR frequencies. It is however not clear if in such case the validity area may comprise NR frequencies also. We think this option may result in some additional complexity and think it is not essential to support this option, at least in REL-16.
Altogether we thus propose:
Proposal 1	Adopt the WA i.e. that upon leaving vaidity area UE clears the early measurement config
Proposal 2	The validity area can include frequencies for which early measurement reporting is not configured (differs from LTE)
Proposal 3	The validity area cannot include IRAT cells

UE actions following cell re-selection
In this section we discuss some further details regarding the UE actions regarding early measurement configuration upon cell re-selection. The actions described in this section apply independent of the actions related to validity area. Note that these UE actions concern a particular frequency
Case A: For a particular frequency, SSB is provided by broadcast @ initial configuration
This includes two cases:
· A.1: all early measurement config except for validity timer and validity area is provided by broadcast and
· A.2: all early measurement config except for SSB-Config is provided by dedicated signalling
We think that UE operations for the concerned frequency are as follows:
1. If the reselected cell broadcasts SSB config, the UE (obviously) applies the concerned SSB config
2. If the reselected cell does not broadcast SSB config (/no early measConfig), UE is not required to measure the concerned frequency while camping on this cell (but attempts again following another re-selection)
This mainly results in the following proposal:
Proposal 4	If, for a frequency for which SSB config was provided by broadcast @ initial configuration, reselected cell does not broadcast SSB config the UE is not required to measure concerned frequency while camping on concerned cell (but should re-attempt following another re-selection
Case B: For a particular frequency, SSB is provided by Release @ initial configuration
In this case all early measurement config is actually provided by dedicated signalling
We think that UE operations for the concerned frequency are as follows:
3. If SSB configured by Release becomes improper, UE is allowed to terminate early measurments on concerned frequency and need not resume upon return to area in which original SSB config is proper again
This mainly results in the following proposal:
Proposal 5	If, for a frequency for which SSB config was provided by Release @ initial configuration, original SSB config becomes improper, the UE may terminate early measurments for the concerned frequency indefinitely (i.e. no need to resume even when returning to area in which original SSB config is proper again)
A further issue is whether to specify any details regarding how UE determines that original SSB config (as received in Release @ initial configuration) is improper. Possible ways by which UE detects this may include:
· UE unable to detect SSB with concerned config e.g. because at UE’s location anoher SSB config (SMTC) is used, or frequency is not deployed
· Cell broadcasts another SSB config (e.g. different SMTC)
We acknowledge that it seems inappropriate if UE indefinitely terminates measurements of an early measurement due to a short fade. We however assume that the UE benefits from early measurement reporting, and hence would shoot itself in the foot when terminating these measuremetns prematurely. Altogether we see no real need to specify the details and hence we propose:
Proposal 6	Leave it up to UE implementation how to determine that original SSB config becomes improper
The previous proposals clarify what UE should do when reselecting to a cell broadcasting a different SSB config. A further question is whether this behaviour applies even if the UE is anyhow required to measure the concerned frequency for the purpose of cell reselection (i.e. when concerned frequency has become camping frequency). There seems no additional burden on UE to support early measurement reporting in such case. However, requiring this will will require additional rules/ complexity regarding what to do upon a subsequent re-selection. We think there is no real need for such enhancement i.e. should be infrequent case.
Proposal 7	Even if the frequency, for which original SSB config became improper, has to be measured for cell re-selection the UE is not required to resume early measurement reporting

Conclusion & recommendation
This contribution discusses some remaining aspects regarding early measurement reporting. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1	Adopt the WA i.e. that upon leaving vaidity area UE clears the early measurement config
Proposal 2	The validity area can include frequencies for which early measurement reporting is not configured (differs from LTE)
Proposal 3	The validity area cannot include IRAT cells
Proposal 4	If, for a frequency for which SSB config was provided by broadcast @ initial configuration, reselected cell does not broadcast SSB config the UE is not required to measure concerned frequency while camping on concerned cell (but should re-attempt following another re-selection
Proposal 5	If, for a frequency for which SSB config was provided by Release @ initial configuration, original SSB config becomes improper, the UE may terminate early measurments for the concerned frequency indefinitely (i.e. no need to resume even when returning to area in which original SSB config is proper again)
Proposal 6	Leave it up to UE implementation how to determine that original SSB config becomes improper
Proposal 7	Even if the frequency, for which original SSB config became improper, has to be measured for cell re-selection the UE is not required to resume early measurement reporting
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