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1 Introduction
In RAN2#105b [1], RAN2 made good progress on NR early measurement signalling procedure for both INACTIVE and IDLE UE.  
Agreement

1
For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported.

2
For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. 

FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
3
SMC and SMC complete messages will not be modified to enable the signalling of early measurements.

4
For both LTE and NR, RAN2 confirm that current specification allow that UEInformationRequest (or equivalent message to be specified in NR) can be sent by the network immediate after Security Mode Command without network having to wait for  Security Mode Complete (i.e. similar to sending of Reconfiguration after SMC)

5
For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.

6
Sending early measurement report is network controlled

7
For NR INACTIVE, the network can request early measurement report in RRCResume 

8
For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete 

FFS Whether agreements 7 and 8 should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message.

In this contribution, we discuss the 1st FFS with highlighted, i.e. FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation
2 Discussion  
Our understanding on currently agreed NR early measurement signalling procedure is illustrated in Figure.1. 
· Figure.1(a) illustrates the agreed procedure applied to both INACTIVE and IDLE UE. For IDLE UE, the early measurement results can be reported as early as Msg9 (in UEInformationResponse message).
· Figure.1(b) illustrates the agreed procedure applied to only INACTIVE UE. The early measurement results can be reported as early as Msg5 (in RRCResumeComplete message) due to AS security activated.
Observation 1: Based on agreements in RAN2#105b, the early measurement results of IDLE UE can be reported as early as Msg9 (in UEInformationResponse message); while INACTIVE UE can report as early as Msg5 (in RRCResumeComplete message) due to AS security activated.
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(a) Agreed procedure for IDLE/INACTIVE            (b) Agreed procedure only for INACTIVE

Figure.1: Agreed NR early measurement reporting procedure

Thus, we can see some reporting latency difference between IDLE and INACTIVE UE (Msg9 vs. Msg5). Then for the “FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation”, our understanding is that it is the solution proposed in [2]. However, some details of the solution in [2] are not clear. Thus, as follows, we provide our consideration for the FFS.
First, because of the concern that it may break SA3 requirements if we allow the UE to send measurement results before AS security activated, RAN2 made the below agreement:
Agreement

2
For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. 

In the agreement, the meaning of “full idle mode measurements” is not clear to us. In our understanding, it means at least the cell RSRP/RSRQ because detailed user location may be estimated based on them. We suggest RAN2 to confirm this understanding:

Proposal 1: RAN2 confirms that for both LTE and NR, sending cell RSRP/RSRQ of idle mode measurements before security activation shall not be allowed.
Then, the intention of [2] seems to propose UE to report some cell PCIs with good quality and the associated frequency information, so that gNB can select one or more suitable cells to configure the CA/DC based on the reporting. However, we understand that there is still some privacy issue of reporting cell PCIs and associated frequency because the fake gNB may be still able to estimate detailed user location based on them, especially if the cell coverage is small (which seems to be quite likely in NR). Thus, we propose to exclude cell PCI and associated frequency from the essential early measurement reporting.

Observation 2: There is still privacy concern of reporting cell PCIs and associated frequency before security activation because the fake gNB may be able to estimate detailed user location based on PCI and frequency, especially if the cell coverage is small (which seems to be quite likely in NR).
Proposal 2: RAN2 confirms that for both LTE and NR, sending cell PCI(s) with good quality and associated frequency of idle mode measurements before security activation shall not be allowed.
On the other hand, we do see benefit if the IDLE UE can send the information on which cell is good enough to be SCell and/or which cell is the best among good cells before AS security activation because it can eliminate the latency gap between IDLE UE and INACTIVE UE (~ 20ms reduction from Msg9 to Msg5).
Observation 3: It is beneficial if the IDLE UE can send the information on which cell is good enough to be SCell and/or which cell is the best among good cells before AS security activation because it can eliminate the latency gap between IDLE UE and INACTIVE UE (~ 20ms reduction due to reporting in Msg5 instead of Msg9).
To avoid the security issue, we think maybe one feasible way is:
· In RRCRelease message, last serving MN configures the UE with a list of mapping between a cell PCI (with associated frequency) and a short cell index which is only shared between the UE and the last serving MN.
· In our understanding, it can avoid the security issue of SA3 requirements.

· In RRCRelease message, last serving MN also configures the UE with a cell quality threshold (RSRP/RSRQ) which controls the cells to report. 

· Note that the cell quality threshold was agreed to be configured in RRCRelease message in RAN2#105b [2].

· In RRCSetupComplete message, the UE can report the list of the mapped short cell indices whose cell measurement quality are above configured threshold.   
Please note that the proposed solution only applies to the scenario that the UE enters CONNECTED state at the same last serving MN because the configured mapping is only shared between the UE and the last serving MN. But due to the concern of SA3 requirements, we think such limitation is necessary. Thus, we propose:
Proposal 3: For NR IDLE UE, the following approach of reporting in Msg5 (i.e. RRCSetupComplete message) can be supported when the UE enters CONNECTED state at the same last serving MN:
· In RRCRelease message, last serving MN configures the UE with a list of mapping between a cell PCI (with associated frequency) and a short cell index which is only shared between the UE and the last serving MN.
· In RRCSetupComplete message, the UE can report the list of the mapped short cell indices whose cell measurement quality are above configured cell RSRP/RSRQ threshold.   
3 Summary
In this contribution, we discuss one FFS in RAN2#105b: “FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation”. We propose:  
Observation 1: Based on agreements in RAN2#105b, the early measurement results of IDLE UE can be reported as early as Msg9 (in UEInformationResponse message); while INACTIVE UE can report as early as Msg5 (in RRCResumeComplete message) due to AS security activated.
Observation 2: There is still privacy concern of reporting cell PCIs and associated frequency before security activation because the fake gNB may be able to estimate detailed user location based on PCI and frequency, especially if the cell coverage is small (which seems to be quite likely in NR).
Observation 3: It is beneficial if the IDLE UE can send the information on which cell is good enough to be SCell and/or which cell is the best among good cells before AS security activation because it can elininate the latency gap between IDLE UE and INACTIVE UE (~ 20ms reduction due to reporting in Msg5 instead of Msg9).
Proposal 1: RAN2 confirms that for both LTE and NR, sending cell RSRP/RSRQ of idle mode measurements before security activation shall not be allowed.
Proposal 2: RAN2 confirms that for both LTE and NR, sending cell PCI(s) with good quality and associated frequency of idle mode measurements before security activation shall not be allowed.
Proposal 3: For NR IDLE UE, the following approach of reporting in Msg5 (i.e. RRCSetupComplete message) can be supported when the UE enters CONNECTED state at the same last serving MN:

· In RRCRelease message, last serving MN configures the UE with a list of mapping between a cell PCI (with associated frequency) and a short cell index which is only shared between the UE and the last serving MN.
· In RRCSetupComplete message, the UE can report the list of the mapped short cell indices whose cell measurement quality are above configured cell RSRP/RSRQ threshold.   
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