[bookmark: OLE_LINK3][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK12][bookmark: OLE_LINK13]3GPP TSG-RAN2 meeting#105bis	                  R2-1904393
Xi’an, China, 8th – 12th April 2019
Source:               ZTE Corporation, Sanechips
[bookmark: OLE_LINK19]Title:                    Remaining issues for ANR report in NB-IoT
Agenda item:      12.2.6
Document for:    Discussion and Decision

Introduction
The WID of Rel-16 enhancements for NB-IoT was approved in RAN#80. The WID has been revised for several times and the lasted one is approved in RAN#83 [1]. The following objective is included in the WID:
	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


In RAN2 #103bis~#105 meeting, based on the contributions, the following agreements have been achieved:
	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 optimization 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:
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


[bookmark: OLE_LINK1]In this paper, based on the agreements, we further discuss some remaining issues about the ANR report content, procedure etc, and give our proposals.
Discussion
Based on the RAN2 #105 agreement, “option a) with single set of measurements only” is preferred for NB-IoT ANR report. One of the reasons to choose it but not cell-reselection based ANR measurement/report is that it’s better for geo-stationary UE. 
We understand that “option a) with single set of measurements only” means that UE performs one shot of measurement when entering Idle state and report the measurement results in the next RRC procedure. Also we know, in Rel-15 NB-IoT, measResultServCell has been introduced in RRC Msg5 to report the the last idle mode serving cell measurement results. For further analysis, we list both ANR measurement/report by “option a) with single set of measurements only” and measResultServCell report in RRC Msg5 in the following procedure in the Figure 1.


Figure 1: The procedure to report the ANR measurement by “option a) with single set of measurements only” and measResultServCell in RRC Msg5
Based on the Figure 1, the following observations can be obtained:
Observation 1: For a geo-stationary UE, both “option a) with single set of measurement only” for ANR and measResultServCell in RRC Msg5 will report the results of one shot measurement on the last serving cell in idle mode.
Generally, RSRP/RSRQ of the serving cell will be included in the ANR record at least. Considering that the NB-IoT RRC connection duration is short, we assume the serving cell measurement results will usually not fluctuate during such short duration. Thus, we further assume the measResultServCell in RRC Msg5 and the serving cell measurement results in ANR by “option a) with single set of measurement only” will be the same. Then such ANR report of serving cell measurement seems meaningless relative to measResultServCell in RRC Msg5.
Observation 2: It seems that the serving cell measurement in ANR report by “option a) with single set of measurements only” in UE Information Response message would not provide additional valid information than that in measResultServCell report in Msg5.
If there has thinking that measurement results of neighbor cells can also be included in ANR report, we think the simpler way may be to append the measurement results of neighbor cells in RRC Msg5 as the supplement of measResultServCell. 
Observation 3: If there has thinking that measurement results of neighbor cells can also be included in ANR report, the simpler way may be to append the measurement results of neighbor cells in RRC Msg5 as the supplement of measResultServCell.
Proposal 1: RAN2 needs to discuss whether the measResultServCell report in RRC Msg5 can be reused for ANR report purpose and whether other information would be needed.
For the current measResultServCell reporting in RRC Msg5, it is controlled by servingCellMeasInfo indication in SystemInformationBlockType2-NB. Once servingCellMeasInfo is configured, all the capable UEs in the cell will report the measResultServCell in RRC Msg5. Such scheme may be undesired if the measResultServCell report mechanism in Msg5 is reused for ANR report purpose. A UE specific activation mechanism is more flexible for ANR report. Considering that the ANR measurement is performed in RRC idle state and reported in the next RRC procedure, the suitable timing for providing UE specific enable/disable indication would be in the RRC connection release procedure (e.g. in RRCConnectionReject, RRCConnectionRelease or RRCEarlyDataComplete etc).
Proposal 2: It’s suggested to introduce enable/disable indication for ANR report in RRC connection release messages, e.g., RRCConnectionReject, RRCConnectionRelease or RRCEarlyDataComplete.
Taken into account that the ANR reporting function can only be enabled for the UEs that supports the ANR report, a UE capability would also be needed for eNB to enable the ANR reporting by UE specific signaling. 
[bookmark: _GoBack]Proposal 3: A UE capability about supporting ANR report needs to be defined. 
For contents in ANR report, there have no detailed agreements in last meeting. Based on the comments in email discussion [104#44][NB-IoT R16] SON ANR report, most companies think the RSRP/RSRQ of the measured cell and carrier frequency, PCI or CGI-info as cell identification would be needed.
If the measResultServCell report in Msg5 can be reused for ANR report purpose, the serving cell can be identified based on RRC Msg5 and CGI-info would be not needed. Furthermore, based on the serving cell identity, and carrier frequency and PCI of neighbor cell, measured neighbor cell can be identified definitely and also no need of CGI-info of neighbor cells, which will lead to less bits for ANR report.
Proposal 4: It’s suggested to introduce carrier frequency and PCI information to identify the measured neighbor cells in ANR report.
According to the agreement in RAN2 #104, ANR information can be reported along with EDT. Generally, the ANR information along with EDT can be reported either by RRC message or by MAC CE. Taken into account that only single set of measurements will be reported, the size of ANR report will be small. Considering that ANR contents may change dynamically with different number of neighbor cells, but the MAC CE size is not flexible enough, we suggest to use RRC Msg3 for ANR information reporting along with EDT.
Proposal 5: It’s suggested to report ANR information along with EDT in RRC Msg3.
Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: For a geo-stationary UE, both “option a) with single set of measurement only” for ANR and measResultServCell in RRC Msg5 will report the results of one shot measurement on the last serving cell in idle mode.
Observation 2: It seems that the serving cell measurement in ANR report by “option a) with single set of measurements only” in UE Information Response message would not provide additional valid information than that in measResultServCell report in Msg5.
Observation 3: If there has thinking that measurement results of neighbor cells can also be included in ANR report, the simpler way may be to append the measurement results of neighbor cells in RRC Msg5 as the supplement of measResultServCell.

Proposal 1: RAN2 needs to discuss whether the measResultServCell report in RRC Msg5 can be reused for ANR report purpose and whether other information would be needed.
Proposal 2: It’s suggested to introduce enable/disable indication for ANR report in RRC connection release messages, e.g., RRCConnectionReject, RRCConnectionRelease or RRCEarlyDataComplete.
Proposal 3: A UE capability about supporting ANR report needs to be defined.
Proposal 4: It’s suggested to introduce carrier frequency and PCI information to identify the measured neighbor cells in ANR report.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]Proposal 5: It’s suggested to report ANR information along with EDT in RRC Msg3.
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