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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 SON reporting for network management.
Network management tool enhancement:
· SON support for reporting of [RAN2, RAN3]
· Cell Global Identity and strongest measured cell(s) (ANR)
· Random access performance
· Radio link failure (RLF), if needed

SON has been discussed for a number of meetings. Good progress has been achieved, the agreements are summarised in [2] and captured in the running CRs [3], [4].
Some documents [5], [6], [7] and [8] were submitted at RAN2#108 but not discussed and an email discussion was agreed to finalise the remaining issues. 
[108#95][NB-IoT] Finalise SON ANR and RLF  (Huawei)
	Intended outcome: report to next meeting
	Deadline: 2020-02-06

Discussion
SON – ANR
ANR Measurement requirements 
In RAN2#106, it was agreed:
	The UE performs the instructed measurements according to existing RAN4 cell reselection measurement performance requirements.



In RAN2#107, it was discussed what exactly the above agreement meant and some clarifications were agreed as below:
	Measurements: 
· ANR measurements are only performed while UE remains camped on the same cell from which the ANR measurement configuration was received. (i.e. When the UE changes cell the ANR measurements are stopped.)
· Neighbour cell relaxed monitoring criteria and Ssearch criteria don’t apply while performing an ANR measurement.
· ANR measurement doesn’t affect DRX / eDRX operation.
· RSRP measurement reporting applies only to the strongest cell on the carrier.
· CGI-reading applies to strongest cell on each frequency, if above the RSRP threshold
· The RSRP threshold is an absolute threshold that is common to all frequencies.



However, this did not fully clarify the measurement requirements for ANR and there is an Editor’s note in the RRC running CR [4] in section 5.6.x:
	NOTE:	How the UE performs ANR measurement in RRC_IDLE is up to UE implementation as long as the measurement requirements (see TS 36.133 [16], subclause 4.6) are met. The measurement rules for cell re-selection and the relaxed monitoring measurement rules as specified in TS 36.304 [4] do not apply while performing an ANR measurement.
Editor’s Note: Further clarification may be needed after further discussion on ANR measurement.
…
Editor’s Note: it is FFS whether there is(are) additional requirement(s) on when to perform the measurements. The UE may discard the ANR measurements information, i.e. release the UE variables VarANR-MeasConfig and VarANR-MeasReport, [x] hours after the configuration was received, upon power off or upon detach.



In [7], it was proposed to clarify that the UE performs the ANR measurement according to RAN4 inter-frequency cell detection requirement and measurement requirement for cell reselection and that the requirement for evaluation of the measurements against the cell reselection criteria is not applicable.
Discussion point 1: Companies to provide their views on which measurement requirements in TS 36.133 apply to ANR. 
Table 1: Measurement requirements in TS 36.133 applicable to ANR 
	Company
	Comment

	ZTE
	Taken into account that the measResultServCell will be mandatorily included in the ANR-MeasReport-NB, the UE needs to measure the “old” serving cell (e.g., the cell in which UE release the connection) or the UE may be redirected to a new carrier and needs to measure the “new” serving cell. Therefore, only inter-frequency cell detection and measurement requirements are not enough.
Moreover, as measurement filter requirements for serving cell measurement are different for normal coverage and enhanced coverage, and Tdetect and Tmeasure for inter-frequency measurement are also different for normal coverage and enhanced coverage, we think requirements for both normal coverage and enhanced coverage are needed.
In a summary, all of the following sections in TS 36.133 are needed for ANR measurement:
· 4.6.2.1	Measurement and evaluation of serving NB-IoT cell for UE category NB1 in normal coverage
· 4.6.2.3	Measurement and evaluation of serving NB-IoT cell for UE category NB1 in enhanced coverage
· 4.6.2.5	Measurements of inter-frequency NB cells for UE category NB1 in normal coverage
· 4.6.2.6	Measurements of inter-frequency NB-IoT cells for UE category NB1 in enhanced coverage
We think the current Note about referring subclause 4.6 in TS 36.133 in running CR is correct and enough. It only needs to remove the Editor’s note “Further clarification may be needed after further discussion on ANR measurement.”

	Huawei, HiSilicon
	Same views as ZTE above

	Ericsson
	We tend to agree with ZTE that all of the above 4.6.2.1 to 4.6.2.4 should be applicable. It would be good to double check with RAN4 on this. We are checking internally, if there is any differing view than ZTE we will come back.

	Nokia
	Section 4.6.2.1 contains requirements for serving cell measurement and evaluation followed by triggering of cell reselection. To be specific, the table provided in this section for measurement and evaluation should be satisfied to complete the serving cell measurements. Other requirements in this section are not applicable for ANR measurements.
In the sameway, Section 4.6.2.5/6 contains the cell reselection related requirements which contains three steps detection ,measurement and evaluation. For ANR measurements, the evaluation part is not required which may need some comparison against serving cell. So this coloumn of the table of this section is not applicable for ANR measurements.

Note can include specific reference to the table for the time expected to complete these measurements for serving and neighbor cells.
In addition, the time required for CGI reading and related RAN4 requirements also requires clarification.

	Lenovo
	Agree with ZTE.

	Qualcomm
	In general, we agree with ZTE’s comment. We also agree with Ericsson that it would be good to double check with RAN4 on this.

	
	



In [5], it was proposed that in order to reduce ANR measurement duration and to ensure the UE resumes its normal idle mode power saving mechanism such as relaxed monitoring etc, the UE may opt to use DRX cycle for ANR measurements even if configured with eDRX.
Discussion point 2: Companies to provide their views on whether to leave to the UE implementation whether to use DRX cycle or eDRX cycle measurement requirements for ANR when configured with eDRX.
Table 2: ANR measurements according to DRX cycle or eDRX cycle
	Company
	Comment

	ZTE
	No.
According to RAN2#107 agreement that ANR measurement doesn’t affect DRX / eDRX operation, we understand no matter ANR measurement is configured, if the UE is configured with eDRX_IDLE cycle, it should follow the requirements for measurement with eDRX_IDLE cycle; otherwise, UE should follow the requirements for measurement without eDRX_IDLE cycle.
The process of “UE may opt to use DRX cycle for ANR measurements even if configured with eDRX” is not aligned with above agreement.

	Huawei, HiSilicon
	We think nothing needs to be specified. It is up to the UE to operate in eDRX or DRX mode when it is configured with eDRX.

	Ericssom
	Yes.
We do not think timing with respect to eDRX should be used for ANR mainly for below reasons:
a) It would take longer duration for UE to do ANR measurements using eDRX; 
Below are the main timers mentioned in 36.133 for cell reselection. 
Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC
From 36.133; there are two tables:
For UE not configured with eDRX_IDLE cycle, Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6.2.5-1 for the UE in normal coverage. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6.2.5-2
Comparing the time, for example for Tdetect,NB_Inter_NC that it would take for the UE while using DRX and using eDRX; just for the values from the 1st row of the tables; with DRX it is 51s and with eDRX it would take twice the duration 102.4s.
Thus, UE will have to consume more power to perform the ANR when using eDRX cycles.
b) In order to simplify (less duration and thus lesser power consumption) ANR procedure on UE side, we are ok to leave it to UE implementation on whether to use DRX cycle or eDRX cycle. The important thing is that UE performs the measurements as it is necessary from NW perspective to serve the UE with better quality.

	Nokia
	The ANR measurements in idle mode should not lead to more measurements per DRX cycle or eDRX cycle. For example if the UE is expected to enter into eDRX mode on entering into idle mode, these measurements should happen only in PTW. Not during the deep sleep part of eDRX cycle. I think companies agreed to follow the RRM requirements in the above discussion point. It implicitly indicates that UE follows the measurement collection for ANR also according to DRX or eDRX cycle configuration of idle mode.

ANR measurements are not urgent and should not impact the idle mode energy consumption of UE. There is no need to complete the measurements immediately as the reporting is only possible on next possible uplink transmission. The UE may do the ANR measurements prior to uplink transmission if it exit the DRX/eDRX cycle for uplink transmission purpose. In this case, the uplink transmission may be delayed.

	Sequans
	Measurement timing should be left to UE implementation. It is already agreed that the ANR measurement doesn’t affect DRX / eDRX operation.

	LG
	No further specification is needed. The UE operates as specified in 4.6.2 in TS 36.133. 
It is not left to the UE implementation.

	Lenovo
	Yes. For power saving, it could be UE implementation to perforrm ANR measurement by using DRX cycle or eDRX cycle, no impact on specification will be introduced.

	Qualcomm
	Agree with Huawei.



[bookmark: _Toc21012341][bookmark: _Toc23063801][bookmark: _Toc23857133]In [5], it was proposed that if UE is using PSM, the UE shall locally delay entering the PSM dormant state until the ANR measurements are completed.
Discussion point 3: Companies to provide their views on whether to define requirements on when to perform the measurements when UE is using PSM
Table 3: ANR measurements in PSM mode
	Company
	Comment

	ZTE
	Yes.
RAN2 has agreed ANR measurements are only performed while UE remains camped on the same cell from which the ANR measurement configuration was received. If UE enters PSM before completing ANR measurement, as PSM cycle may be very long, the ANR configuration may no longer be valid after UE wakes up from PSM (e.g., the UE may move to other cell). 
Therefore, we also prefer that UE locally delay entering the PSM dormant state until the ANR measurements are completed.

	Huawei, HiSilicon
	No
This was discussed at RAN2#107bis and not agreed. We think eNB will configure multiple UEs so it is not critical if there is no report from some UEs because they are using PSM. 

	Ericsson
	Yes,
We agree with ZTE. If UE is configured with ANR measurement and PSM has been negotiated with CN, the UE shall locally delay entering the PSM dormant state until the ANR measurements are completed. This would avoid additional S1-MME signalling due to entering PSM after ANR.

	Nokia
	ANR measurements should not delay PSM operation. As indicated by Huawei it is already agreed in RAN2#107bis. In our view, none of the power saving related functionality should be impacted for idle mode ANR measurements. These measurements are on best effort basis and triggered over multiple UE from network. And there is no immediate action possible from UE even if report is available and network action is also not immediate for these reports. Thus common agreement on the principle of ANR measurements not impacting power saving features should be the basis for further changes related to idle mode ANR measurements.

	Sequans
	Measurement timing should be left to UE implementation.

	LG
	No
In the UE perspective, entering PSM is more important than performing ANR measurement. Moreover, the ANR measurement may not be valid if the UE stays in the PSM for long time. 

	Lenovo
	Yes, agree with ZTE, ANR measurement should be performed before UE entering PSM. Otherwise the ANR measurement after PSM may be invalid considering UE moving.

	Qualcomm
	Agree with Huawei



ANR Measurement Validity Time and timestamp 
In RAN2#107, it was agreed that the UE discards the measurement after a validity timer expiry, value FFS:
	The ANR report is discarded after:
· Timer expiry. Value FFS.
· Power off or detach.
· Reporting anr-InfoAvailable and returning to idle.



This is captured by two Editor’s Notes in the RRC running CR [4] in section 5.6.x.
	Editor’s Note: it is FFS whether there is(are) additional requirement(s) on when to perform the measurements. The UE may discard the ANR measurements information, i.e. release the UE variables VarANR-MeasConfig and VarANR-MeasReport, [x] hours after the configuration was received, upon power off or upon detach.
Editor’s Note: The ANR report may be discarded after timer expiry. Value FFS.



Discussion point 4: Companies to provide their views on whether the validity time is fixed or configurable and propose value(s) accordingly.
Table 4: ANR measurements validity time
	Company
	Comment

	ZTE
	We prefer a fixed value. 
But taken into account that ANR reporting in NB-IoT is mainly for network optimization rather than immediately updating neighbour relations which is therefore not time critical, a small value for this timer may be not so suitable. Furthermore, as NB-IoT is mainly used for infrequent small data transmission, the interval between two RRC connection establishments may be very long, e.g., one month, it may take a long time before NB-IoT ANR measurement result can be reported. As long as no network optimization has occurred during this period, this result will still be valid. With such consideration, we think for NB-IoT, it’s better to allow a long storage for ANR measurement result and it would not cause much overhead or power for such storage.
So we suggest large value for the fixed valid time (e.g. in month level).

	Huawei, HiSilicon
	Fixed value. [48 hours]
We have agreed that ANR measurements were mainly for the purpose of network optimisations and not time critical. Thus, we expect the report to be meaningful for some time, e.g. ANR measurements are not triggered during reconfiguration of the network topology. Thus we think there is no need to have the value configurable. Also it is not clear how the network will set this value.
In our view, a fixed value of 48 hours, same as in LTE, is enough. However, we are also fine with higher values, e.g. 96 hours.

	Ericsson
	We prefer value configured by NW.
We however agree with ZTE comments that a small value is not suitable. 
Depending upon the traffic use case running in different areas (residential, commercial); there can be different traffic pattern; thus, different rates for the UE to come to connected state. Thus, one value is not suitable.
Operators should be able to configure the value appropriately.

	Nokia
	Fixed value.

	Sequans
	We prefer a fixed value

	LG
	Considering various verticals, we slightly prefer a configured value.

	Lenovo
	Agree with Ericsson, We prefer the value is configurable considering the traffic pattern and areas.

	Qualcomm
	Agree with Huawei


	
In RAN2#107bis, a FFS was agreed on the need for an indication on when the measurements were performed:
	FFS whether an indication of when the UE performed the ANR measurement is needed.



Discussion point 5: Companies to provide their views on the need for a time indication on when the measurements were performed and propose value(s) accordingly.
Table 5: ANR measurements time indication
	Company
	Comment

	ZTE
	Yes.
Considering that the network may have been optimized before ANR reporting and only the ANR measurement after the network optimization is useful for further network optimization, and the network optimization occasion is not aware in UE, it’s better for the ANR report to include a timeSpent information (e.g. a relative time stamp). Such timeSpent information records the elapsed time since ANR measurement is produced, which can be used for eNB to decide whether the ANR report is valid. 
Also with our comments for Discussion point 4, we think the value range for timeSpent can be aligned with the fixed value for ANR measurement validity time (e.g. INTEGER (0..172800) as that in legacy LTE but with large unit, e.g., minutes, the maximum is 3 months). Implicitly, the UE can set a timer with the maximum value of timeSpent when it generates the ANR record. If timer is running when the UE is triggered to send ANR report, the elapsed time would be set as timeSpent information in the ANR report and the timer will be reset. If timer expires before the UE is triggered to send ANR report, the ANR record would be discarded.

	Huawei, HiSilicon
	No
First, we are not quite sure how this indication would be used by the network, as we expect the network deployment to be stable during the ANR measurements, so it should not really matter when the measurements are performed.
Then we wonder what the indication would really mean, as the same measurement can take a few minutes for a UE using normal DRX and several hours for a UE using extended DRX.

	Ericsson
	We do not have any strong opinion on this.

	Nokia
	No.
ANR measurements along with serving cell measurement is sufficient. As we understand the report is used to adjust the ANR relation only. Further usage of these measurements for adjusting the neighbor cell is not clear. So inclusion of the additional information is not essential in our view.

	Sequans
	Yes,
the NW configuration may have changed during the time passed since the ANR configuration and in the other hand it is unwise to flush measurements that could have been useful. Having a timestamp would allow the NW to take an educated decision regarding the validity of the measurements.

	LG
	No
We don’t see the benefit of a time indication for ANR measurement.

	Lenovo
	Yes
The ANR reporting with time information could help network decide the validity of the ANR measurement. The time information could reuse the time elapsed information for RLF report with possible larger range.

	Qualcomm
	Yes
Note that the measurements are done in IDLE and 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 some time in between. 
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.



ANR Applicability to 5GC  
In RAN2#107, a FFS was agreed on the applicability of ANR to 5GC:
	FFS: ANR applicability to 5GC.



The issue was discussed for eLTE in Rel-15 at RAN2#103 with the agreements below and a draft TP agreed in R2-1813432 [9]:
	Agreements:
1	Use the legacy trigger that could be configured for 5GC capable UEs to include 5GC related information in the ANR report.
2	A 5GC capable UE shall include legacy plmn-IdentityList and the entire CellAccessRelatedInfo-5GC-r15for each PLMN in the new list (i.e. the 5GC plmn-IdentityList along with the tracking area code, RAN area codeand cellIdentity for each PLMN) if it is configured to report the 5GC related information in the ANR report.
3	UE may still report CellAccessRelatedInfo-5GC-r15 when N1 mode is disable. Add a note to 331.



Discussion point 6: Companies to provide their views on whether ANR is applicable to 5GC and what will be the impact on the RRC running CR [4].
Table 6: ANR applicability to 5GC
	Company
	Comment

	ZTE
	Yes.
ANR report in NB-IoT is used for radio network optimization, which doesn’t matter for connection to EPC or 5GC. So, ANR should be applicable for connection to 5GC also for the radio network optimization.
We think the impacts on the RRC running CR are as follows:
· Delete the “Editor's Note: FFS: ANR applicability to 5GC.” in the RRC running CR.
· The CGI-info in the ANR reporting should be CHOICE with cgi-Info-EPC and cgi-Info-5GC. And cgi-Info-5GC uses two-level PLMN list. 

	Huawei, HiSilicon
	Yes
Same approach as in eLTE. If the UE supports 5GC, it also includes cgi-Info-5GC (additional IE not a CHOICE) in the report. Anything else is independent of EPC/5GC.

	Ericsson
	As this was not in the WID scope of SON. If need be this can be added as TEI  or part of Rel-17. We have not fully analyzed this yet. But it should not be there as baseline.

	Nokia
	Considering the available time, we prefer to defer this for Rel-17

	LG
	We agree with Ericsson and Nokia.

	Lenovo
	Agree with Nokia, we think this could be delayed to Rel-17 since we don’t have available time to analyze this.

	Qualcomm
	While we don’t see much RAN2 impact, we need to see if any other WGs are impacted, e.g., RAN3.

	III
	We agree to keep this issue for further study.



Miscellaneous 
In RAN2#107, it was agreed to optionally signal a blacklist. However, it was not discussed how many cells could be included in the list and there is an Editors’ Note in the RRC running CR [4].

	-- ASN1START

ANR-MeasConfig-NB-r16 ::= SEQUENCE {
	anr-QualityThreshold-r16		NRSRP-Range-NB-r14,
	anr-CarrierList-r16				ANR-CarrierList-NB-r16		OPTIONAL,	-- Need OP
	...
}

[bookmark: _Hlk522735532]ANR-CarrierList-NB-r16 ::= 		SEQUENCE (SIZE (1..maxFreq)) OF ANR-Carrier-NB-r16

ANR-Carrier-NB-r16::=			SEQUENCE {
	carrierFreqIndex-r16			INTEGER (1.. maxFreq),
	blackCellList-r16				ANR-BlackCellList-NB-r16	OPTIONAL,		-- Need OP
	...
[bookmark: _Hlk522735614]}

ANR-BlackCellList-NB-r16 ::=	SEQUENCE (SIZE (1.. maxCellBlack)) OF PhysCellId

-- ASN1STOP

Editor’s Note: The number of cells in the black list is FFS.



Discussion point 7: Companies to provide their views on how many cells can be provided in the black cells list for ANR.
Table 7: Size of the black cells list for ANR 
	Company
	Comment

	ZTE
	We think the following maxCellBlack definition for inter-frequency measurement can be reused for the ANR black list.
maxCellBlack				INTEGER ::= 16

	Huawei, HiSilicon
	16 cells same as for the inter-frequency blacklist

	Ericsson
	Agree with ZTE.
Up to 16 cells could be provided in the BlackCellList

	Nokia
	Agree with above common view

	LG
	Agree with the comments above.

	Lenovo
	Agree with ZTE.

	Qualcomm
	Agree with above.



In RAN2#107, it was confirmed that the UE is not required to measure more than 2 carriers. However, the signaling in the RRC running CR [4] allows to configure and report up to 8 frequencies.
Discussion point 8: Companies to provide their views on how many frequencies can be configured and reported for ANR.
Table 8: Number of frequencies for ANR measurements
	Company
	Comment

	ZTE
	We think RAN2#107 agreement is kind of relaxation for requirement on UE. But for network configuration, it may be more suitable to allow maximum 8 frequencies, similar as inter-frequency measurement for cell reselection in SystemInformationBlockType5-NB.
Generally, even the value range for frequency configuration is 8, the eNB is allowed to configure less than 8 frequencies based on its implementation. And for the UE, if it has higher capability, it still can measure more than 2 frequencies if configuration provides more than 2 frequencies.

	Huawei, HiSilicon
	Maximum of 2 carriers in the configuration and in the report.
A general rule in connected mode is that the NW should not configure the UE beyond its capabilities. Also, from a network perspective, it does not make sense to configure multiple frequencies and let the UE choose which ones to report, the network should indicate to the UE which frequencies it wants the UE to measure. 

	Ericsson
	Following the RRC running CR, up to 8 frequencies should be able to be configured and reported for ANR. Then it is up to the configuration how many frequencies the UE measures.

	Nokia
	2 carriers should be sufficient. Increasing the idle mode ANR measurement tasks for more than required conditions is not prefered. Moreover network can choose multiple UE for ANR measurements. In this case it can provide different set of carriers for different sampling UE than asking all UE to measure multipe frequencies.

	Lenovo
	Supporting maximum 2 carriers is the baseline. It is network implementation to configure different frequencies on multiple UEs to get the full picture of the ANR measurement.

	Qualcomm
	Agree with Huawei





SON – RACH and RLF
UE information procedure
Processing delay
In the RRC running CR [4], the value for the UE information procedure processing delay is set to TBD in Table 11.2-2 UE performance requirements for RRC procedures for NB-IoT UEs.
	Other procedures

	UE capability transfer
	UECapabilityEnquiry-NB
	UECapabilityInformation-NB
	35
	

	UE information
	UEInformationRequest-NB
	UEInformationResponse-NB
	TBD
	

	PUR Configuration Request
	
	PURConfigurationRequest-NB
	NA
	



Discussion point 9: Companies to provide their views on the processing delay value for the UE information procedure.
Table 9: Processing delay for UE information procedure
	Company
	Comment

	ZTE
	We think the TBD value can be 45.
In LTE, the N of UEInformationRequest to UEInformationResponse is same as that for Msg4 to Msg5 (e.g. 15). So, we suggest in NB-IoT, the N of UEInformationRequest-NB to UEInformationResponse-NB is also same as that for Msg4-NB to Msg5-NB, e.g. 45.

	Huawei, HiSilicon
	45 ms by analogy with other procedures.

	Nokia
	No specific views. OK with common view.

	Lenovo
	We don’t have strong view on this. 45ms are fine.

	Qualcomm
	Ok with above comments.



AS security for UE information procedure
In the running CR [4], there is a TBD for the value of ‘P’, ‘A-I’ and ‘A-C’ for the CP solution in section A.6 Protection of RRC messages.
	UEInformationRequest
	-
	-
	-
	TBD for CP solution, no security.

	UEInformationResponse
	-
	-
	-
	In order to protect privacy of UEs, UEInformationResponse is only sent from the UE after successful security activation.
TBD for CP solution, no security.



There is also an Editor’s note on the RLF report as follows:
	Editor’s Note: FFS whether Last Serving Cell RSRP/RSRQ is OK for CP solution.



Discussion point 10: Companies to provide their views on whether the UE information procedure can be used without AS security, integrity protection and ciphering. If yes, can all information be reported without security?
Table 10: AS security for UE information procedure
	Company
	Comment

	ZTE
	We think for CP, UE information procedure can be allowed without AS security, integrity protection and ciphering. 
Even similar security reason for not supporting ANR for CP can be applied, we still think it’s not big issue for including Last Serving Cell RSRP/RSRQ for RLF report for CP. With this consideration, we prefer to support RLF report for CP.
For RACH report, as there has no cell ID related information, no security issue need to consider. We also prefer to support RACH report for CP.

	Huawei, HiSilicon
	No
The issue is not about the UE privacy but about reliability of the information. SON relies on UEs inputs thus these inputs should be reliable, which means they should be secured (i.e. at least integrity protected). Otherwise any one could pretend to be other UE and reports any information, which may cause SON to output a wrong result. If RAN2 decides to support without security, we need to check with SA3.

	Ericsson
	UE information procedure should only be used when AS security has been activated.
Certain automated actions can be taken on the NW side based upon the UE report, so it is important that the report does not come from false UE.

	Nokia
	The reliability of the report should be ensured. AS security is must before reporting the ANR information in UE Information. In case of CP solution, there should be some mechanism to ensure the secured transmission of the ANR report.

	LG
	No.
AS security should be activated for UE information procedure. The UE report should be secured.

	Lenovo
	We agree the rule that AS security should be applied for UE information procedure.

	Qualcomm
	Agree with Huawei



RACH and RLF report applicability to 5GC 
Applicability of RACH report and RLF report to 5GC has not been discussed.
Discussion point 11: Companies to provide their views on whether RACH report is applicable to 5GC and whether this has any impact on the RRC running CR [4].

Table 11: RACH report applicability to 5GC
	Company
	Comment

	ZTE
	Yes. 
Similar as ANR report, RACH report in NB-IoT is also used for radio network optimization, which doesn’t matter for connection to EPC or 5GC. So, RACH report should also be applicable for connection to 5GC. We don’t identify impacts on RRC running CR.

	Huawei, HiSilicon
	Yes.
RACH report is related to the usage of the radio resources and independent of connection to EPC or 5GC. Thus there should be no difference.

	Ericsson
	No. As this was not in the WID scope of SON. If need be this can be added as TEI or part of Rel-17 WID. We have not fully analyzed it yet. But it should not be there as baseline.

	Nokia
	No. Agree with Ericsson

	LG
	Agree with Ericsson

	Lenovo
	No. Same view as Ericsson and Nokia.

	Qualcomm
	Agree with ZTE and Huawei.

	III
	No. We agree to keep this issue for further study.



Discussion point 12: Companies to provide their views on whether RLF report is applicable to 5GC and whether this has any impact on the RRC running CR [4].
Table 12: RLF report applicability to 5GC
	Company
	Comment

	ZTE
	Yes. Similar comments as that for Discussion point 11.

	Huawei, HiSilicon
	Yes.
In eLTE, no change was introduced to the RLF report or to the reporting procedure for 5GC. The EPC cell identity in EPC is included in the report. The same approach can be followed in NB-IoT.

	Ericsson
	No. 

	Nokia
	No. Agree with Ericsson.

	LG
	Agree with Ericsson

	Lenovo
	No. Same view as Ericsson and Nokia.

	Qualcomm
	Agree with ZTE and Huawei.

	III
	No. 



RACH and RLF report optionality	 
Optionality vs mandatory of RACH report and RLF report has not been discussed.
Discussion point 13: Companies to provide their views on whether RACH report is mandatory or optional with or w/o capability reporting.
Table 13: Optionality of RACH report 
	Company
	Comment

	ZTE
	As there has no available indication for RACH report, we think RACH report should be optional with capability reporting, e.g. using the same rach-Report capability mechanism as in LTE for eNB to obtain the rach-Report capability.

	Huawei, HiSilicon
	Optional with capability reporting
Although RACH report involves very low complexity in the UE (the report only includes information that is available at the UE) the UE information procedure is a new procedure that will need to be tested, thus at least an IOT bit is needed. In that case, we prefer to align with LTE and have the feature optional with capability reporting.

	Ericsson
	Mandatory, as this feature doesn’t require high complexity from the UE and uses information already available.

	Nokia
	Agree with Ericsson. Simple capability for all these reports should be sufficient.

	LG
	Agree with ZTE and Huawei

	Lenovo
	Agree with Ericsson. Mandatory to UE.

	Qualcomm
	Agree with ZTE, Huawei.



Discussion point 14: Companies to provide their views on whether RLF report is mandatory or optional with or w/o capability reporting.
Table 14: Optionality of RLF report
	Company
	Comment

	ZTE
	We think RLF report should be optional without capability reporting, because eNB can decide whether the UE supports the RLF report based on the rlf-InfoAvailable indication in RRC Msg5, e.g. eNB can require RLF report only when it receives rlf-InfoAvailable indication.

	Huawei, HiSilicon
	Optional without capability reporting.
RLF report has some complexity at the UE, it impacts several procedures and requires the UE to keep the data across connections, so we propose the feature to be optional at the UE. There is no need for capability reporting as the eNB asks for the report only if the UE has indicated the availability of a report.

	Ericsson
	Optional without capability reporting. A bit higher complexity feature, as it requires the UE to store information across connections. No need for capability reporting, as the feature is triggered by capable UE by sending indication about availability of the RLF report.

	Nokia
	Optional without capability reporting.

	LG
	Optional without capability reporting 

	Lenovo
	Optional without capability reporting considering the complexity of RLF reporting.

	Qualcomm
	Agree with above views.



RLF report  
Handling of RLF report
In LTE, a number of conditions are specified for the reporting and discarding of the RLF report. These were not discussed and an Editor’s note has been captured in section 22.4.5 of the stage 2 running CR [3].
	22.4.5		Radio Link Failure report
The RLF Report from the UE can be used for both coverage optimization and mobility robustness optimization.
The UE stores the latest RLF or, except for NB-IoT, handover failure related information, and indicates RLF report availability at each subsequent LTE RRC connection (re-)establishment and, except for NB-IoT, handover to an LTE cell until the RLF report is fetched by the network or for 48 hours after the RLF or handover failure is detected.
The UE keeps the information during state transitions and RAT changes, and indicates RLF report availability again after it returns to the LTE RAT.
The UE only indicates RLF report availability and only provides the RLF report to the network if the current RPLMN is a PLMN that was present in the UE's EPLMN List or was the RPLMN at the time the RLF or handover failure was detected.
Editor’s Note: Need to be discussed that all above also applies to NB-IoT.



Discussion point 15: Companies to provide their views on whether the conditions above apply to RLF report in NB-IoT, i.e.:   
a) RLF report discarded after 48 hours if not fetched.
b) RLF report kept during state transitions and RAT changes.
c) RLF report availability and RLF report only provided if the current RPLMN is a PLMN that was present in the UE's EPLMN List or the RPLMN at the time of RLF detection.
Table 15: Handling of RLF report
	Company
	Comment

	ZTE
	Yes, we agree all the conditions can be applied to RLF report in NB-IoT.

	Huawei, HiSilicon
	a) and c): Yes
b) No
In NB-IoT, inter-RAT mobility is not supported and for SON-ANR, RAN2 has agreed that the UE discards the ANR report if it is not fetched by the eNB when the UE is in RRC_CONNECTED mode. We think the same approach should be apply to the RLF report.

	Ericsson
	Agree

	Nokia
	Agree

	LG
	We agree all. 
RLF report can be kept during state transitions.

	Lenovo
	Agree

	Qualcomm
	Agree with Huawei. Inter-RAT mobility is not applicable and “RAT changes” is not applicable to NB-IoT UE. So, keeping RLF report during “RAT changes” does not apply. Additionally, RLF report should be discarded if eNB does not fetch it next time UE is in RRC_CONNECTED.



Other parameters in the report
In the RRC running CR [4], there is an Editor’s note on the contents of the RLF report as below:
	-- ASN1START
...

RLF-Report-NB-r16 ::=					SEQUENCE {
	failedPCellId-r16						CellGlobalIdEUTRA,
	locationInfo-r16						LocationInfo-r10					OPTIONAL,
	measResultLastServCell-r16				SEQUENCE {
	 	nrsrpResult-r16							NRSRP-Range-NB-r14,
		nrsrqResult-r16							NRSRQ-Range-NB-r14				OPTIONAL
	},
	timeSinceFailure-r16					TimeSinceFailure-r11				OPTIONAL
}

-- ASN1STOP

Editor’s Note: FFS further information for RLF report.



Discussion point 16: Companies to provide their views on whether/which additional parameter(s) should be included In the RLF report.
Table 165: Contents of RLF report
	Company
	Comment

	ZTE
	No.

	Huawei, HiSilicon
	Yes. Global Cell Identity of the re-established cell if different from the current cell.
In LTE, the Global Cell Identity of the re-establishment cell is also included in the RLF report. This is useful if the report can be fetched in a cell different from the one where the re-establishment occurred, which can happen e.g. if the cell belongs to another PLMN, or if the report is not fetched immediately by the eNB (depending on discussion point 15 b)).

	Ericsson
	[bookmark: _Ref1049065]The re-establishment cell ID (PCI, CGI) and CE level assigned to the UE prior to the RLF is included in the RLF report.

	Nokia
	Re-establishment cell ID

	Lenovo
	Yes. The same view as Ericsson. Re-establishment cell ID and the CE level information of UE prior to the RLF is included in the RLF report.

	Qualcomm
	Based on table 15 answer, if the report will be discarded if not fetched once entering RRC_CONNECTED, then the case of report being fetched in a cell different from the one where the re-establishment occurred is invalid.
Therefore, agree with ZTE.



Other
Please indicate below any other aspects that have not been covered above.
Table 17: Other aspects
	Company
	Comment

	
	



Summary 
Nine companies contributed to the e-mail discussion: ZTE, Huawei/HiSilicon, Ericsson, Nokia, Sequans, LG, 
SON ANR
Discussion point 1: Measurement requirements
All companies agree that the measurements requirement in TS 36.133 section 4.6 apply, although two companies think it would be good to check with RAN4. Five companies think that the current NOTE that refers to TS 36.133 section 4.6 is enough, one company thinks further clarifications are needed. 
Proposal 1: The NOTE about the ANR measurement requirements is sufficient and the Editor’s Note can be removed.

Discussion point 2: Whether to leave to the UE to use DRX cycle or eDRX cycle measurement requirements for ANR when configured with eDRX.
Five companies think it should be left to the UE implementation to follow DRX or eDRX requirements for ANR measurements, and three of the companies think nothing needs to be specified. Three companies think the UE shall perform in DRX or eDRX mode according to its eDRX configuration. 
Proposal 2: It is left to the UE implementation whether to follow DRX or eDRX requirements for ANR measurements. Nothing needs to be specified.

Discussion point 3: Whether to define requirements for UE using PSM
Five companies think there is no need to define requirements for UE using PSM. Three companies think the UE should delay entering PSM mode until it has completed the measurements.
Proposal 3: No need to specify additional requirements for UE using PSM.

Discussion point 4: Whether the validity time is fixed or configurable.
Five companies prefer a fixed value, three companies prefer a configurable value
Proposal 4: The validity timer is fixed, FFS 48 hours same as LTE.

Discussion point 5: Measurement time indication.
Four companies think a time indication is needed. Three companies think it is not useful. One company has not opinion. One company proposes to report the time elapsed since the measurements, one company proposes a rough time indication such as “immediately after going to IDLE, immediately before going to CONNECTED, or in between”.
Tentative Proposal 5: A time indication of when the ANR measurements were performed is included in the report. RAN2 to discuss whether a time stamp or a simple indication “immediately after going to IDLE, immediately before going to CONNECTED, in between”.

Discussion point 6: ANR applicability to 5GC
Two companies think ANR should also be applicable to 5C. Six companies think this has not been discussed, may impact other groups, and prefer to delay to Rel-17.
Proposal 6: ANR measurements is not applicable to 5GC.

Discussion point 7: Size of the blackcell list
All companies agree the size to be 16, same as interfrequency black cell list. 
Proposal 7: The blackcell list size is 16 and maxCellBlack is used as the maximum.

Discussion point 8: How many frequencies can be configured and reported for ANR.
Two companies think that up to 8 frequencies can be configured and reported. Four companies think it should be restricted to two.
Proposal 8: A maximum of two frequencies can be configured and reported for ANR measurements.

SON RACH and RLF
Discussion point 9: Processing delay value for the UE information procedure.
All companies agree with the processing delay to be 45 ms.
Proposal 9: The processing delay of the UE information procedure in Table 11-2-2 is set to 45 ms.

Discussion point 10: AS security for the UE information procedure
All companies but one think that UE information procedure can only be used when AS security has been activated. 
Proposal 10: The UE information procedure can only be used when AS security has been activated.

Discussion point 11: RACH report applicability to 5GC
Three companies think RACH report should be applicable to 5GC and have not identified any RAN2 impact. Five companies think it needs to be studied.
Proposal 11: RACH report is not applicable to 5GC.

Discussion point 12: RLF report applicability to 5GC
Three companies think RLF report should be applicable to 5GC and have not identified any RAN2 impact. Five companies think it needs to be studied.
Proposal 12: RLF report is not applicable to 5GC.

Discussion point 13: RACH report optionality
Four companies think RACH report should be optional with capability reporting. Three companies propose mandatory. 
Tentative Proposal 13: Support of RACH report is mandatory at the UE with IOT bit.

Discussion point 14: RLF report optionality
All companies agree that RLF report is optional at the UE without capability reporting. 
Proposal 14: Support of RLF report is optional at the UE without capability reporting

Discussion point 15: Handling of RLF report 
All companies agree that RLF report is discarded after 48 hours if not fetched and that the reporting is only allowed if the RPLMN is in the list of UE’s equivalent PLMN. 
Five companies think the report should be kept at state transition and inter-RAT mobility. Two companies think it is needed.
Proposal 15: The following applies to the RLF report:
a) RLF report is discarded after 48 hours if not fetched.
b) RLF report is kept during state transitions and RAT changes.
c) RLF report availability and RLF report is only provided if the current RPLMN is a PLMN that was present in the UE's EPLMN List or the RPLMN at the time of RLF detection.

Discussion point 16: Additional parameter(s) in the RLF report.
Four companies think the re-establishment cell ID needs to be included in the report. Two companies think it is not needed. Two companies also propose the CE level of the UE prior to RLF.
Proposal 16: The re-establishment cell id is also included in the RLF report.

Conclusion 
Based on the summary in section 3, the following proposals are made:
ANR
Proposal 1: The NOTE about the ANR measurement requirements is sufficient and the Editor’s Note can be removed.
Proposal 2: It is left to the UE implementation whether to follow DRX or eDRX requirements for ANR measurements. Nothing needs to be specified.
Proposal 3: No need to specify additional requirements for UE using PSM.
Proposal 4: The validity timer is fixed, FFS 48 hours same as LTE.
Tentative Proposal 5: A time indication of when the ANR measurements were performed is included in the report. RAN2 to discuss whether a time stamp or a simple indication “immediately after going to IDLE, immediately before going to CONNECTED, in between”.
Proposal 6: ANR measurements is not applicable to 5GC in Rel-16. Can be considered in Rel-17.
Proposal 7: The blackcell list size is 16 and maxCellBlack is used as the maximum.
Proposal 8: A maximum of two frequencies can be configured and reported for ANR measurements.

RACH/RLF
Proposal 9: The processing delay of the UE information procedure in Table 11-2-2 is set to 45 ms.
Proposal 10: The UE information procedure can only be used when AS security has been activated.
Proposal 11: RACH report is not applicable to 5GC.
Proposal 12: RLF report is not applicable to 5GC.
Tentative Proposal 13: Support of RACH report is mandatory at the UE with IOT bit.
Proposal 14: Support of RLF report is optional at the UE without capability reporting
Proposal 15: The following applies to the RLF report:
a) RLF report is discarded after 48 hours if not fetched.
b) RLF report is kept during state transitions and RAT changes.
c) RLF report availability and RLF report is only provided if the current RPLMN is a PLMN that was present in the UE's EPLMN List or the RPLMN at the time of RLF detection
Proposal 16: The re-establishment cell id is also included in the RLF report.
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