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Introduction
At RAN#80, the Rel-16 work item on additional enhancements for NB-IoT was approved [1]. One of the objectives in this work item is to support ANR reporting for network management.
Network management tool enhancement:
· SON support for reporting of [RAN2, RAN3]
· Cell Global Identity and strongest measured cell(s) (ANR)


Some discussions took place in the previous meeting and the following agreements were made:

	RAN2#103bis agreements:
ANR reporting for NB-IoT only uses idle-mode measurements (i.e. we won’t introduce connected mode measurements)

RAN2#104 agreements:
SON-ANR:
RAN2 understanding is that the purpose of SON/ANR reporting in NB-IoT is network optimisation rather than immediately updating neighbour relations like with LTE ANR, and is therefore not time critical.
SON reporting does not trigger RRC connection establishment/resume
· FFS whether this includes EDT.
SON information can be reported along with EDT, FFS what and how.


RAN2#105 agreements:
SON-ANR:
Solution direction based on option a:
· Single set of measurements only.
· No new measurement requirements.
· ANR measurement reporting using the UE Information Request / Response framework is supported. Other methods FFS.
· ANR reporting for the CP solution is not supported in Rel-16. 

RAN2#105bis agreements:

RAN2#106 agreements:
SON-ANR:
ANR report does not trigger EDT.
ANR report is not carried in EDT Msg3.
anr-InfoAvailable indication can be reported in EDT Msg3.

ANR procedure steps:
1)  UE receives “measurement” configuration in dedicated signalling.
2)  When the UE  is released to idle:
a) The UE performs the instructed measurements according to existing RAN4 cell reselection measurement performance requirements.
b) CGI reading is limited to cells being above a certain threshold. Threshold details FFS.
   3)  Reporting takes place, upon network request, next time UE is connected mode again.




In RAN2#106, in order to progress the stage 3 details, an email discussion was agreed:
[106#62][R16 NB-IoT]  ANR procedure, configuration and report details (Huawei)
	Intended outcome: Report with TP
	Deadline:  Thursday 2019-08-08

Discussion
ANR procedure
In RAN2#106, the ANR procedure steps were agreed as follows:
1)  UE receives “measurement” configuration in dedicated signalling.
2)  When the UE is released to idle:
a) The UE performs the instructed measurements according to existing RAN4 cell reselection measurement performance requirements.
b) CGI reading is limited to cells being above a certain threshold. Threshold details FFS.
3)  Reporting takes place, upon network request, next time UE is connected mode again.

Procedure for ANR measurement configuration
In RAN2#106, it was agreed that the configuration was provided via dedicated signalling. 
Discussion point 1: Companies to provide their views on which RRC message(s) is (are) used to provide the ANR measurement configuration via dedicated signalling.
Table 1: RRC message(s) for ANR measurements configuration
	Company
	Comment

	Huawei, HiSilicon
	RRCConnectionRelease only.

	Ericsson
	Yes, RRCConnectionRelease is the appropriate msg for configuring ANR.

	GTO
	Agree, RRCConnectionRelease should be sufficient.

	Qualcomm
	RRCConnectionRelease only

	Sequans
	RRCConnectionRelease only

	Nokia
	RRCConnectionRelease only.

	Lenovo
	RRCConnectionRelease only

	ZTE
	Since RAN2 has agreed ANR reporting for the CP solution is not supported in Rel-16, we only need to consider signaling for ANR report for UP solution.
As the ANR measurement is performed in RRC Idle state, and the RRCConnectionRelease message is the last dedicated RRC message before UE goes to idle state, we agree with above views that RRCConnectionRelease is suitable for ANR measurement configuration, for both non-EDT and EDT case. 



Performing ANR measurements
In RAN2#106, it was agreed that, when released to idle, the UE performs the instructed measurements according to existing RAN4 cell reselection measurement performance requirements and then performs CGI reading, which is limited to cells being above a certain threshold. 
It can be discussed whether there are some additional conditions on when to perform the measurements, e.g. timeline (when to start, for how long, etc.), camping in the cell where the configuration was received….
Discussion point 2: Companies to provide their views on whether there are some additional conditions on when to perform the measurements.
Table 2: Conditions on when to perform the ANR measurements 
	Company
	Comment

	Huawei, HiSilicon
	1. UE only performs the ANR measurements in the cell it has received the configuration. 
2. The UE only needs to perform the RRM measurement until it has a valid measurement according to RAN4 measurement requirements for cell reselection.
We think it can be left to the UE implementation whether it stays in DRX and performs the measurements according to the RAN4 requirements for UE not configured with eDRX or if it enters eDRX and performs the measurements according to the RAN4 requirements for UE configured with eDRX.

	Ericsson
	1. Immediate Measurement and When to perform CGI reading
From the previous email discussion, it has been agreed that Immediate measurement for ANR is preferred, “immediately upon entering idle mode, the UE performs first a “strongest cell measurement” in a set of frequencies”. If UE however uses eDRX,PSM or relaxed monitoring, we think this requirement of immediate measurement will not be fulfilled. In LTE, UE performs the measurement immediately in connected mode; it would be good to mimic LTE behavior so that the measurement is also performed immediately by NB-IoT devices. eDRX cycle is more associated with PSM and for Relaxed monitoring; which does not reflect immediate measurement.
It has to be specified after how many numbers of measurements the UE can assume that the measured frequency has a strong cell and it should perform the CGI reading. The minimum number should be two which is also mentioned in 36.133; “The UE shall filter RSRP and RSRQ measurements of each measured intra-frequency cell using at least 2 measurements.” The appropriate number may vary from one Network to other so this should be a configuration parameter.
If immediate measurement is not desired; .i.e if measurement using eDRX cycle is considered OK, then we would prefer to have ANR measurements as part of the cell reselection. In this case, a separate configuration as when to read the CGI would not be required since UE would perform such measurement as part of cell reselection.

2. Strong Cell Definition

	StongCellThreshold
	Threshold for detecting strong cell. If neighbour cell is X dB better than the serving cell then the neighbour cell is considered strong cell.

	CGI-Reading
	If UE finds a cell that meets threshold criteria for a number of consecutive DRX measurement cycle, the UE may assume that the cell is strong cell upon which the UE shall read the CGI of the cell. 





	GTO
	UE performs the measurements only once per configured cell, if cell not detected or below specified limit no need to redo the measurements. Measurements to be performed according to RAN4 principles according to DRX or eDRX cycles. “Measurements should be performed in a consecutive manner”, in case time stamp/time elapsed since measurements taken would be considered in report.
Compare also answer to point 5 measurement/reporting time limit could also be provided in the measurement configuration, not to perform measurements being obsolete due to delay in execution e.g. when being in eDRX. 

	Qualcomm
	1. UE performs the ANR measurements only in the cell where it received the configuration.
2. The UE performs the RRM measurement only until it has a valid measurement according to RAN4 measurement requirements for cell reselection.
It is up to the UE implementation when exactly such measurement is done, e.g., whether it stays in DRX and performs the measurements according to the RAN4 requirements for UE not configured with eDRX or if it enters eDRX and performs the measurements according to the RAN4 requirements for UE configured with eDRX.
Since there can be a long duration of time during which such measurement is done, it is beneficial to have an indication of when the measurement is done, e.g., immediately after going to IDLE, immediately before going to CONNECTED, or neither. Note that it is already agreed that the measurements for ANR are done while in IDLE, not in CONNECTED. As long as the eNB can have some indication when the report was done, precise timing is not relevant, i.e. the indication does not need to be as precise as a timestamp.

	Sequans
	1. The measurements configuration is local to each cell so we agree with Huawei that measurements are performed only if configured by the camped cell
2. Measurements timing is up to UE implementation as long as it is completed before the first paging occasion, following the measurements configuration. i.e. UE may enter eDRX/PSM before performing the measurements.
3. UE perform measurements only once
4. It is beneficial to have measurement timestamp

	Nokia
	1. The RRM requirements applicable for ANR measurements needs to be clarified. According to TS36.133, cell reselection measurements are done in 3 steps. Detection of neighbor cells followed by measurements and evaluation. Each of the step is governed by timer in terms of DRX cycle if the UE is configured with DRX cycle. If the UE is configured with eDRX cycle, the timer values are specified in terms of eDRX cycle length and also the PTW and DRX cycle values. Whether the above requirements are applicable as such for ANR measurements needs to be discussed.
2. Starting of ANR measurements also needs to be linked to specific threshold value of serving cell. This value will be beneficial to defer the single measurement for ANR to be triggered when there are more probability of detecting neighbor cell.
3. Whether the ANR measurements are restricted to Intra-frequency only or Inter-frequency also should be configurable as part of dedicated signaling.
4. It should be possible for the UE to report the single ANR measurements completed in the next RRC connection or EDT even if it is triggered in different cell than the current serving cell. In this case the report should include the serving cell on which the measurements were carried out.

	Lenovo
	1.Agree with HW, UE only performs the ANR measurements in the cell it has received the configuration. 
2. It is UE implementation when ANR measurement is done, since it is not a urgent procedure.
3. We are fine if the benefit of time information on measurement action could be clarified, such as what eNB will do if the different time stamp on measurement action is received.

	ZTE
	None.
Generally, the UE only needs to perform the RRM measurement according to RAN4 measurement requirements for cell reselection. If UE detects a neighbor cell with measurement results above a certain threshold, UE can read the CGI and record it in the ANR report.



Reporting procedure 
The following is agreed for ANR reporting:
· SON information can be reported along with EDT, FFS what and how.
· ANR measurement reporting using the UE Information Request / Response framework is supported. Other methods FFS.
· ANR reporting for the CP solution is not supported in Rel-16. 
· ANR report does not trigger EDT.
· ANR report is not carried in EDT Msg3.
· anr-InfoAvailable indication can be reported in EDT Msg3.
· Reporting takes place, upon network request, next time UE is connected mode again.

Discussion point 3: Companies to provide their views on which messages include the anr-InfoAvailable indication.
Table 3: Messages including the anr-InfoAvailable indication 
	Company
	Comment

	Huawei, HiSilicon
	anr-InfoAvailable indication is provided in RRCConnectionSetupComplete, RRCConnectionResumeComplete, RRCConnectionReestablishment Complete and RRCConnectionResumeRequest for EDT.

	Ericsson
	Yes we agree with Huawei

	GTO
	Agree with Huawei.

	Qualcomm
	Agree with above

	Sequans
	Agree with Huawei

	Nokia
	Agree with above

	Lenovo
	Agree with Huawei.

	ZTE
	We also agree with Huawei that anr-InfoAvailable indication can be reported in EDT Msg3 and legacy RRC Msg5. 




In LTE, e.g. for RLF report or logged measurements report, there are some conditions on when to indicate the report availability (e.g. depending on RPLMN) and on when the UE is allowed to discard the report (e.g. after 48hours). Similar aspects need to be discussed for ANR reporting in NB-IoT.
Discussion point 4: Companies to provide their views on whether there are conditions for the UE to report anr-InfoAvailable indication.
Table 4: Conditions to indicate anr-InfoAvailable 
	Company
	Comment

	Huawei, HiSilicon
	UE only indicates the availability of the report if 1) a report is available and 2) if the RPLMN is included in the list of EPLMNs stored by the UE when the ANR measurement was configured.

	Ericsson
	Yes we agree with Huawei

	GTO
	Agree.

	Qualcomm
	Agree with above

	Sequans
	We can discuss if measurements taken in one cell are still relevant if provided to another cell for the simple fact that it indicates that the UE was mobile. The measurements may have been made while the UE was mobile i.e. in a different location from the configuration location and then it is not clear if the measurements are beneficial for the purpose of NW optimization.

	Nokia
	Agree with above. The ANR measurements carried out in one cell should be reported in next uplink transmission eventhough the UE changes the serving cell.

	Lenovo
	Agree with Huawei.

	ZTE
	Agree with Huawei.




Discussion point 5: Companies to provide their views on whether there are conditions for the UE to discard the report.
Table 5: Conditions to discard the ANR report 
	Company
	Comment

	Huawei, HiSilicon
	The ANR report should be considered as obsolete and discarded after some time [FFS value], upon power off or upon detach, similarly to LTE.

	Ericsson
	Yes we agree with Huawei

	GTO
	If the report, i.e. performing the measurement and report within a certain time is a criteria then this should be included in measurements configuration, to avoid UE performing measurements which are dropped by the nodeB. Reporting time indication to be included in measurement configuration.

	Qualcomm
	In addition to conditions listed by Huawei (which we agree), ANR report should be discarded upon 
· reporting to the network (which should be straightforward, but listing for completeness) 
· leaving CONNECTED mode (other than in EDT case i.e., if the network didn’t request the report during the last “full” connected mode session).

	Sequans
	Agree with QC

	Nokia
	Timer based discard should be considered along with discard on detach power off should be considered. In case if network has already completed its ANR operation based on already reported values, network can indicate the UE to discard the report explicitly.

	Lenovo
	Agree with GTO, performing the measurement and report within a certain time is a criteria then this should be included in measurements configuration,

	ZTE
	We prefer an ANR measurement timestamp could be included in the ANR reporting, then it’s no need to discard the ANR report based on timer. Whether the report can be used for NW optimization can be left to NW implementation.
We agree with Huawei that ANR report can be discarded upon power off or upon detach. It also can be after cell reselection, e.g. the serving cell changes. 




Discussion point 6: Companies to provide their views on whether another method than UE Information Request / Response is supported and if yes, describe which one.
Table 6: Other reporting methods than UE Information Request / Response framework  
	Company
	Comment

	Huawei, HiSilicon
	No other method.

	Ericsson
	Yes we agree with Huawei

	GTO
	No need.

	Qualcomm
	Agree with above

	Sequans
	None

	Nokia
	ENB may also indicate the request for ANR information during Random Access procedure via Random access response. Based on this indication, if the UE has ANR information it can report as part of Msg5 itself along with RRC-connection-setup-complete.

	Lenovo
	No need.

	ZTE
	No need.


 
Configuration parameters
During Email discussion [104#44][NB-IoT R16] SON/ANR report, it was proposed that the eNB configures the list of frequencies on which to perform the strongest cell measurements and a number of parameters were proposed to indicate the cells of interest for CGI reading, e.g. Blacklist, Whitelist, RSRP threshold below which the UE does not acquire the CGI info….
Discussion point 7: Companies to provide their views on the configuration parameters for the strongest cell measurement, e.g. which frequencies and how to signal. 
Table 7: ANR measurements configuration for the strongest cell measurement
	Company
	Comment

	Huawei HISilicon
	List of frequencies: intra or inter-frequencies. Can be indicated as ‘serving frequency’ or an index to an entry in SIB5. FFS how many frequencies can be requested.
We do not see the need for other parameters 

	Ericsson
	- frequencies on which Strong Cell detection shall be performed
- PLMNs for which Strong Cells shall be logged
- only log PCI of Strong Cells (not CGI, PLMNs etc) = yes/no


	GTO
	List of frequencies intra-/inter-frequency and corresponding PCIs of cells of interest (WhiteList). Number of frequencies/PCIs per frequency FFS.
Time limit for reporting.

	Qualcomm
	In our view, the only parameter necessary to be provided to the UE is the threshold for reporting (i.e., below which the UE should not do measurements/reporting). The UE neighbor cell lists can be used from SIBs and no need to include in dedicated signaling. This way, the configuration could fit into RRCConnectionRelease message.

	Sequans
	UE should be provided with a list of frequencies (including intra-frequency), received signal threshold, and white/black list of PCIs
The ANR signaling may reuse existing SIBs, which could be provided in broadcast and referenced in the dedicated configuration or contained in the RRCConnectionRelease message.
· intra frequency signaling for cell reselection may be referenced with an indication to perform ANR measurements.
· inter frequency signaling for cell reselection may be referenced with an indication per frequency to perform ANR measurements.
· Inter frequency signaling for cell reselection may be extended with additional frequencies for ANR only
· White/Black list of PCIs per frequency. The existence of white/black list, even if empty can be served as the indication for ANR configuration on that frequency
· For Intra-frequency, the black list may be a superset of the PCIs included in intraFreqBlackCellList, intraFreqNeighCellList, and a new list dedicated for ANR reporting
· For Inter-frequency the black list could be a superset of the PCIs included in any of interFreqNeighCellList, interFreqBlackCellList, and a new list dedicated for ANR reporting 


	Nokia
	Agree with Qualcomm that the list of frequencies for strong cell measurements  need not to be part of dedicated signaling. Dedicated signaling should have only the parameters which Is actually UE specific only.

	Lenovo
	Frequency list
PCI or ECGI in white list
Time limit for reporting

	ZTE
	We agree list of frequencies can be configured by dedicated RRC signaling.



Discussion point 8: Companies to provide their views on the need for a blacklist/ whitelist and how to signal. 
Table 8: Blacklist/whitelist for CGI reading 
	Company
	Comment

	Huawei, HiSilicon
	A blacklist can be useful to avoid the UE reading information already known by the eNB. Can be signalled per frequency as a list of PCI. Per default, all cells included in SIB4/5 (whitelist of blacklist) can be considered as blacklisted as already known by the eNB.
We do not see the need for a whitelist if we have a blacklist.

	Ericsson
	For simplification; we would prefer both list and both to be optional.
- whitelist of PCIs which are the only ones that shall be logged (Optional)
- blacklist of PCIs that shall not be logged (Optional)



	GTO
	List of frequencies including potential candidates PCI, for reporting/decoding CGI hence UE knows which to report/decode. WhiteList would allow to even verify cells being in neighbor cell list. Either white or blacklist can be useful to avoid unnecessary decoding/reporting.

	Qualcomm
	Agree with Huawei that blacklist is enough. If the conclusion is to have both lists, then rules need to be defined on absence of one or the other or both.

	Sequans
	· If a black list is included for a frequency, the UE does not consider the listed PCIs in its search for the strongest cell in that frequency
· If a white list is included for a frequency, the UE consider only listed PCIs in its search for the strongest cell in that frequency
· Exactly one of White list/ black list is signaled per frequency. The signaled list may be empty.
· The signaling of one of White list / black list also serves as an indication for ANR request per that frequency
· SIB4/5 lists can be reused with optional extension. (see our answer to discussion point 7)

	Nokia
	· Blacklist is beneficial to avoid measurements on specific cells. This list can be part of system information.

	Lenovo
	· We think white list is necessary, eNB may be interesting in some dedicated cell around it, white list could help UE to find this kind of cell.

	ZTE
	We agree with Huawei only a blacklist need to be defined and configured by dedicated RRC signalling.
As the whitelist is not used for NB-IoT idle mobility measurement, and it is agreed that the UE performs the instructed measurements according to existing RAN4 cell reselection measurement performance requirements, the whitelist is not needed for ANR measurement.



Discussion point 9: Companies to provide their views on how to define the threshold for CGI reading. 
Table 9: Threshold for CGI reading 
	Company
	Comment

	Huawei, HiSilicon
	Absolute RSRP threshold for the neighbour cell below which the UE does not acquire the CGI-info. The threshold can be common to all frequencies.

	Ericsson
	Apart from low threshold, another threshold that should be defined is how to assure that a cell is considered strong enough.
Strong Cell Definition and CGI-Reading
	StongCellThreshold
	Threshold for detecting strong cell. If neighbour cell is X dB better than the serving cell then the neighbour cell is considered strong cell.

	CGI-Reading
	If UE finds a cell that meets threshold criteria for a number of consecutive DRX measurement cycle, UE may assume that the cell is strong cell upon which the UE shall read the CGI of the cell. 





	GTO
	Absolute threshold RSRP should be provided for the neighbor cell below which the UE does not heed to continue measuring or acquire the CGI-info. 
[FFS] As an optimization there can be more than one RSCP value but only one threshold per frequency. There may be differences known between carriers and subsequent measurement tasks with different thresholds should be avoided, or setting general Threshold very low.
However more important would be a “reporting time indication” to be included in measurement configuration to avoid UE performing measurements but results will be dropped due to too late reporting the measurements.

	Qualcomm
	Agree with Huawei

	Sequans
	Absolute RSRP threshold should be enough. We can define a single threshold for all frequencies with optional override value per frequency.

	Nokia
	Absolute threshold should be sufficient. If this parameter is not given along with CGI Reporting, the UE should report the CGI of strongest cell only. Otherwise the CGI-reading threshold should be mandatory parameter when CGI reporing is enabled.

	Lenovo
	Agree with Huawei

	ZTE
	The RSRP threshold above which to read the CGI for ANR reporting can be configured by dedicated RRC signalling.



Discussion point 10: Companies to provide their views on any additional parameters to be provided in the configuration. 
Table 10: Other configuration parameters 
	Company
	Comment

	Huawei, HiSilicon
	none

	Ericsson
	Include CGI-Info (ECGI, TAC, PLMN-List) optional

	GTO
	As indicated above validity time for measurement request. Performing measurements should be avoided, if report is dropped. Compare 5: Conditions to discard the ANR report

	Qualcomm
	No other parameters except indicated in previous responses.

	Sequans
	None

	Nokia
	None

	Lenovo
	Agree with GTO, validity time for measurement request should be configured.

	ZTE
	None



Contents of the ANR Report 
During Email discussion [104#44][NB-IoT R16] SON/ANR report, it was proposed that the ANR report includes at least the same contents as LTE (carrier frequency, PCI, CGI-info, RSRP/RSRQ) for the measured strongest cell. It was also proposed that at least NRSRP/NRSRQ of the serving cell are included in the ANR report. Additional parameters were also discussed, e.g. timestamp…
Discussion point 11: Companies to provide their views on the contents of the ANR report for a measured cell.
Table 11: Contents of the ANR report for a measured cell 
	Company
	Comment	Comment by Huawei: Table reformatted

	Huawei, Hisilicon
	- Carrier frequency 
- PCI
- measured result (RSRP, RSRQ)
- CGI-info (ECGI, TAC, PLMN-List) optional

	Ericsson
	Whether CGI-Info is included or not, it should be based upon NW configuration. One of the aspect with ANR is to resolve PCI Conflicts/Confusions so CGI-Info could be preferred however in some network it may not be critical so it can be optional.

	GTO
	· Carrier frequency
· PCI
· Measured result (NRSRP,NRSRQ)
· CGI-Info (ECGI) optional

	Qualcomm
	We think the following information is required for each measured neighbor cell:
1. EARFCN
2. NRSRP/NRSRQ
3. ECGI

	Sequans
	· Frequency
· PCI
· ECGI
· NRSRP/NRSRQ

	Nokia
	· Serving cell on which ANR measurements were made
· List of PCI along with NRSRP/NSRQ values. In the same list CGI is included as optional parameter.
· Indication that no neighbours are detected during the window. This information will be beneficial at ENB to start the ANR measurements towards the UE in better radio condition to detect ANR for further ANR measurements.

	Lenovo
	-PCI
-ECGI
-Measured result(NRSRP, NRSRQ)

	ZTE
	· The NRSRP/NRSRQ of the serving cell and the NRSRP/NRSRQ of the strongest neighbor cell(s): which can be used to identify the NW coverage and cell reselection problems.
· The carrier frequency, PCI, CGI-info of the strongest neighbor cell(s): which can be used to identify the cell(s) uniquely and to detect the PCI collision problem.




Discussion point 12: Companies to provide their views on other parameters (i.e. not related to a measured cell) in the ANR report.
Table 12: Other parameters in the ANR report 
	Company
	Comment	Comment by Huawei: Table reformatted

	Huawei, Hisilicon
	- Serving cell identity: ECGI  (due to deferred reporting in a different cell)
- serving cell measured results (RSRP, RSRQ)
- time since the measurements were recorded

	Ericsson
	If UE has performed ANR measurement and it has not found any strong cell, it would still be good from observability and threshold tuning point of view that the UE reports “No Strong Cell found”. 

	GTO
	· Identity of cell it has received the ANR configuration from
· Serving cell NRSRP/NRSRQ

	Qualcomm
	1. Serving cell NRSRP/NRSRQ
2. Indication of when the measurement was done: Immediately after entering IDLE, immediately before entering CONNECTED, or some time in between. The indication does not need to be precise as a timestamp.

	Sequans
	· Configuring cell, if different from the connected cell.
· serving cell measured results (RSRP, RSRQ), if different from the connected cell.
· Measurements timestamp`

	Nokia
	· All the parameters were listed in our answer to Q11.

	Lenovo
	-Identity of cell UE receive the ANR configuration from
-Serving cell NSRSR/NRSRQ

	ZTE
	The measurement timestamp: which can be used to decide whether the reporting can be used for NW optimization (e.g. whether NW optimization has been done after this timestamp. e.g., the time point when this ANR info is recorded). 



Other
Please indicate below any other aspects that have not been covered above.
Table 13: Other aspects
	Company
	Comment

	Huawei, HiSilicon
	1. Optional with capability reporting
2. Applicability to 5GC. 

	Ericsson
	It would be good if all devices support ANR, thus without the need of capability.

	GTO
	ANR/SON should be UE capability feature.
If network provides reporting time limit, UE may choose not to perform/report measurements if time limit can’t be hold.

	Qualcomm
	ANR reporting is optional for NB-IoT UEs with capability signaling
Maximum number of neighbors reported in an ANR is [4].

	Sequans
	Agree with QC

	Nokia
	ANR feature should be optional capability for UE. UE should report this capability via capability signaling, Single capability for basic ANR reporting and also CGI reporting.

	Lenovo
	ANR/SON should be UE capability feature.

	ZTE
	Agree with Huawei.



Summary 
Eight companies contributed to the e-mail discussion: Huawei/HiSilicon, Ericsson, Gemalto, Qualcomm, Sequans, Nokia, Lenovo and ZTE.
1. ANR procedure

Procedure for ANR measurement configuration
All companies agree that RRCConnectionRelease message is the only message used to provide to provide the ANR measurement configuration via dedicated signalling.
Proposal 1: Dedicated ANR measurement configuration is provided in RRCConnectionRelease message only.

Performing ANR measurements
Five companies propose that UE performs the ANR measurements only in the cell where it received the configuration. Other companies did not comment on this point.
Proposal 2: ANR measurements are only performed in the cell where the UE receives the ANR measurement configuration.  

Five companies indicate that the UE performs the RRM measurement only until it has a valid measurement according to RAN4 measurement requirements for cell reselection. One company thinks that it has to be specified after how many numbers of measurements the UE can assume that the measured frequency has a strong cell. One company thinks that we need to clarify what is meant by RAN4 measurement requirements.
Proposal 3: RAN2 to confirm that the RAN4 measurement requirements for cell reselection, including detection, measurement and evaluation for UE not configured with eDRX and for UE configured with eDRX are applicable for ANR measurements.
Five companies indicate that it is up to the UE implementation when exactly such measurements are done, e.g., whether the UE stays in DRX and performs the measurements according to the RAN4 requirements for UE not configured with eDRX or if it enters eDRX and performs the measurements according to the RAN4 requirements for UE configured with eDRX. One company thinks that the UE shall perform the measurements immediately when entering idle mode, i.e. before entering eDRX or PSM mode. One company thinks that the UE shall perform the measurements before the first paging occasion following the measurement configuration. One company proposes to start the measurement based on the serving cell quality.
Proposal 4: Performing the measurements according to the RAN4 requirements for UE configured with eDRX or according to the RAN4 requirements for UE not configured with eDRX is up to the UE implementation.
Proposal 5: RAN2 to discuss whether there is additional requirement on when to perform the measurements.

Reporting procedure 
All companies agree in which messages including the anr-InfoAvailable indication is included. 
Proposal 6: anr-InfoAvailable indication is reported in and only in RRCConnectionSetupComplete, RRCConnectionResumeComplete, RRCConnectionReestablishmentComplete and RRCConnectionResumeRequest for EDT.

All companies agree on when UE indicates the availability of the report.
Proposal 7: UE only indicates the availability of the report if 1) a report is available and 2) if the RPLMN is included in the list of EPLMNs stored by the UE when the ANR measurement was configured.

All companies agree that the ANR report should be considered as obsolete and discarded after some time [FFS value], upon power off or upon detach, similarly to LTE.  
Two companies indicate that it should be discarded after reporting to the network or if the report is not fetched by the NW while the UE is in connected mode. Three companies indicate that there should be a configurable time limit for the report. Two companies think the report should be discarded if the UE reselects to another cell.
Proposal 8: The ANR report should be considered as obsolete and discarded after some time [FFS value], upon power off or upon detach, similarly to LTE.
Proposal 9: RAN2 to discuss the FFS value, configurable or not, and whether there are additional cases where the report can be discarded.

All companies but one agree that the UE Information Request / Response is the only reporting procedure.
Proposal 10: UE Information Request / Response is the only reporting procedure for ANR measurement.

2. Configuration parameters

Five companies think that the list of frequencies for the measurement needs to be signalled, two companies think this is not needed and the list could be taken from the SIB. One company thinks the frequencies do not need to be a subset of the one signalled in system information.
Proposal 11: The list of frequencies where to perform the measurements can be optionally provided in dedicated signalling, as a subset of the frequencies signalled in system information. Per default, the list frequencies signalled in system information is used.

Four companies think that a blacklist is enough. Two companies propose both blacklist and whitelist. Two companies propose a whitelist only.
Proposal 12: A blacklist of cells can be optionally signalled.
Proposal 13: RAN2 to discuss whether a whitelist can also be signalled and if yes, how it works with a blacklist.

Six companies think that the RSRP threshold is an absolute threshold. Three companies think one threshold common to all frequencies is enough. Two companies think that as an optimisation the threshold could be provided by frequency. 
Proposal 14: The RSRP threshold is an absolute threshold that is common to all frequencies.


Two companies think the RRM measurement only applies to the strongest cell on the frequency and four companies think that it applies to multiple strong cells according to the RSRP threshold. The other companies did not explicitly comment.

Proposal 15: The ANR measurement (RRM and CGI-reading) applies to cells on the frequency above the RSRP threshold.
Two companies think the eNB can configure separately from the RSRP threshold whether the UE should perform CGI-reading.

3. Contents of the ANR Report
All companies agree that the carrier frequency, measured RSRP/RSRQ, PCI and CGI information can be included in the report. Companies have different views on whether PCI/ CGI-info are always included. 
Proposal 16: For a measured cell, carrier frequency, measured RSRP/RSRQ, PCI and CGI-info can be included in the report.  
Proposal 17: RAN2 to discuss whether the eNB can enable the reporting of CGI-Info separately from the RRM measurement. 

All companies propose that the serving cell quality is reported with the ANR report. Five companies propose that the serving cell identity is also included. This is related to whether the UE should discard the report if it reselects to another cell (proposal 9).
Proposal 18: The serving cell quality (RSRQ/RSRP) and the serving cell identity, conditional to proposal 9, are included in the ANR report 

Four companies propose to include a time stamp / time indication of when the measurements were performed. Two companies propose to indicate if no ‘neighbour’ was found.
Proposal 19: RAN2 to discuss if there are other parameters included in the report.

4 Other
All companies but one propose that ANR reporting is optional for NB-IoT UEs with capability signaling. One company proposes mandatory.
Proposal 20: ANR reporting is optional for NB-IoT UEs with capability signalling.

Two companies propose to limit the number of reported neighbours to [4].
Proposal 21:  RAN2 to discuss the maximum number of reported neighbours.

Two companies propose to discuss the applicability to 5GC.
Proposal 22:  RAN2 to discuss ANR applicability to 5GC.

4	Conclusion 
In this email discussion, we discussed the ANR procedure, configuration and reporting. The following proposals summarises the outcome.
Proposal 1: Dedicated ANR measurement configuration is provided in RRCConnectionRelease message only.

Proposal 2: ANR measurements are only performed in the cell where the UE receives the ANR measurement configuration.  
Proposal 3: RAN2 to confirm that the RAN4 measurement requirements for cell reselection, including detection, measurement and evaluation for UE not configured with eDRX and for UE configured with eDRX are applicable for ANR measurements.
Proposal 4: Performing the measurements according to the RAN4 requirements for UE configured with eDRX or according to the RAN4 requirements for UE not configured with eDRX is up to the UE implementation.
Proposal 5: RAN2 to discuss whether there is additional requirement on when to perform the measurements.
Proposal 6: anr-InfoAvailable indication is reported in and only in RRCConnectionSetupComplete, RRCConnectionResumeComplete, RRCConnectionReestablishmentComplete and RRCConnectionResumeRequest for EDT.
Proposal 7: UE only indicates the availability of the report if 1) a report is available and 2) if the RPLMN is included in the list of EPLMNs stored by the UE when the ANR measurement was configured.
Proposal 8: The ANR report should be considered as obsolete and discarded after some time [FFS value], upon power off or upon detach, similarly to LTE.
Proposal 9: RAN2 to discuss the FFS value, configurable or not, and whether there are additional cases where the report can be discarded.
Proposal 10: UE Information Request / Response is the only reporting procedure for ANR measurement.
Proposal 11: The list of frequencies where to perform the measurements can be optionally provided in dedicated signalling, as a subset of the frequencies signalled in system information. Per default, the list frequencies signalled in system information is used.
Proposal 12: A blacklist of cells can be optionally signalled.
Proposal 13: RAN2 to discuss whether a whitelist can also be signalled and if yes, how it works with a blacklist.
Proposal 14: The RSRP threshold is an absolute threshold that is common to all frequencies.
Proposal 15: The ANR measurement (RRM and CGI-reading) applies to cells on the frequency above the RSRP threshold.
Proposal 16: For a measured cell, carrier frequency, measured RSRP/RSRQ, PCI and CGI-info can be included.  
Proposal 17: RAN2 to discuss whether the eNB can enable the reporting of CGI-Info separately from the RRM measurement. 
Proposal 18: The serving cell quality (RSRQ/RSRP) and the serving cell identity, conditional to proposal 9, are included in the ANR report.
Proposal 19: RAN2 to discuss if there are other parameters included in the report.
Proposal 20: ANR reporting is optional for NB-IoT UEs with capability signalling.
Proposal 21: RAN2 to discuss the maximum number of reported neighbours.
Proposal 22: RAN2 to discuss ANR applicability to 5GC.

A text proposal] is provided in [3].
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