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Introduction
In RAN2#96 the following agreements have been made concerning measurement reports in NR for RRC_CONNECTED UEs: 
2	Measurement report will contain cell measurements
FFS whether the measurement report contains beams measurements

In RAN2#97 NR meeting in Athens, the following agreement was made.
Agreement:
1	Support reporting of individual beam measurement i.e. that network can configure the UE to report the N best beams. Actual beam result may be reported (as in LTE)
FFS whether it will be possible to report 'beam' based on idle RS (RAN1 issue)

[bookmark: _Ref462918989]In this paper we discuss the reporting format for the IDLE RS based measurement reporting and the (lack of) need for beam based reporting in the idle RS. 
[bookmark: _Ref178064866]Discussion
Content of measurement reports for IDLE RS
In NR, it has been agreed that the UE should be able to perform RRM measurement on IDLE RS. According to RAN1 agreements, these will be transmitted in the so called SS Block Sets which will carry the PSS/SSS/PBCH from which it would be possible to identify each cell and SS block (either via an index transmitted in PBCH or in as a separated signal, depending on RAN1 decision). In NR, different SS Blocks an be transmitted in multiple beams but will carry the same cell level identifier. Hence, cell quality should be determined based on these.
In a companion paper a measurement model to NR has been proposed as in LTE. The L1 at the UE will provide cell based measurements to L3, and, at each sample interval the L3 will have a L1 filtered RSRP/RSRQ per neighbor cell. These should be used as in LTE e.g. to compare the cell quality of different cells and trigger entering and leaving conditions of A1-A6 events primarily based on the radio conditions of the overall cells, regardless of the beam-specific quality. 
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Figure 1: Proposed measurement model for NR.
In LTE several events can be configured as part of the reportConfigEUTRA. A1-A6 events were defined based on the cell level Intra LTE measurements. The UE would receive L3 filtered RSRP and RSRQ measurements on the serving and neighboring cells for every measurement instance. Both RSRP and RSRQ are part of the reportQuanitity in the reportConfigEUTRA. In LTE it is possible to request the UE to include only RSRP or RSRQ in the measurement report and it is also possible to request to include both. As in LTE, at least cell-level RSRP / RSRQ should be possibly included in measurement reports triggered by A1-A6 events.
In LTE, it is possible to configure the UE to report RSRP and/or RSRQ in the measurement report.
In NR, as in LTE, it should be possible to include RSRP and/or RSRQ in the measurement report.

The discussion about the content of RRC measurement reports should be driven by its need to suffice the serving gNB to make proper handover decisions in various sceanrios (i.e. single beam, multi-beam, low/high-frequencies, etc.) and enables the target to efficiently prepare a handover command (e.g. by providing efficient allocation of dedicated RACH resources). The discussion regarding other content in measurement reports is whether the UE should report only the values per cell (and/or considering any other value per group of beams) or, in addition, some individual beam information. In that context, especially in multi-beam sceanrios where SS block transmisisons are beamformed, it may be beneficial to include additional information in A1-A6 reports.

The content of RRC measurement reports should suffice the serving gNB to make a proper handover decision and the target to efficiently prepare a handover command.
In in scenarios where SS blocks are beamformed, it may be beneficial to include additional information in A1-A6 reports.

In an analog beam sweeping implementation of the IDLE RS transmission at the target node with several beams, the UE needs to obtain the beam specific PRACH configuration. Further details of how this can be configured is provided in R2-1702672[1]. If the target gNB can identify which SS block (NR-PSS, NR-SSS, PBCH and perhaps NR-TSS) beamforming is best for the UE, then the same beamforming can be used for transmitting RAR and subsequent DL transmissions. This is especially useful when the RAR beamforming cannot be based on reciprocity from PRACH preamble reception. With beamformed SS block and an association between best received SS block and PRACH preamble, the gNB receiving the PRACH preamble is informed about best received SS block at the UE. In order to do so, the target gNB needs to identify which SS block is perceived to be the best by the UE at the time of HO. 

The knowledge of which SS block of the target cell has been identified by the UE as the best SS block can be used to efficiently allocate dedicated resources for contention-free random access in the target cell. 
In order to do so, the target needs to know which SS blocks were detected by the UE at the time of sending the RRM measurement report to the original source cell. As the beam coverages could be severely impacted in high frequencies, the time between sending the measurement report and receiving the HO command could impact the optimality of the best SS block in the target cell. This pushes for the possibilities to include more than one SS block index of the target cell in the RRM measurement report. Therefore, it can be said that the UE can report the best/strongest ‘N’ SS block indices per cell along with the cell level measurements in the RRM measurement report. The source cell could configure whether it wants to have SS block index level reporting or not depending on the network beamforming configuration in the neighbourhood. It should be noted that any repetition based SS block transmission schemes will not benefit from the above mentioned schemes. Therefore, the network should have the report configuration flexibiltiy as to whether the UE needs to report the SS block indices in the RRM measurement report. There can be many ways as to which exact SS block indices are included in the measurement report and this aspect needs to be further studied. For example, the UE could report the best/strongest snap shot SS block indices or those SS block indices that have been consistently reported as amongst the ‘good’ SS block by the lower layer etc.   

The SS block indexes for the ‘N’ best beams could be possibly included in measurement reports triggered by A1-A6 events. It is FFS how the UE can choose the N best beams.
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In this contribution, the following observations were made:
Observation 1	In LTE, it is possible to configure the UE to report RSRP and/or RSRQ in the measurement report.
Observation 2	The content of RRC measurement reports should suffice the serving gNB to make a proper handover decision and the target to efficiently prepare a handover command.
Observation 3	In in scenarios where SS blocks are beamformed, it may be beneficial to include additional information in A1-A6 reports.
Observation 4	The knowledge of which SS block of the target cell has been identified by the UE as the best SS block can be used to efficiently allocate dedicated resources for contention-free random access in the target cell.

Based on these observations the following has been proposed:
1. In NR, as in LTE, it should be possible to include RSRP and/or RSRQ in the measurement report.
1. The SS block indexes for the ‘N’ best beams could be possibly included in measurement reports triggered by A1-A6 events. It is FFS how the UE can choose the N best beams.
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