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1
Introduction
In NR, the contents of the RRM measurement reports have been discussed during past RAN2 meetings, as in LTE, the measurement reports should contain cell measurement results, and beam level measurement results may be reported if configured by network. 
In this contribution, we further discuss some aspects related to beam and cell measurement results in the reports.
2
Discussion
According to the latest RAN2#97bis meeting agreements showing below, if the beam level measurement results reporting based on IDLE mode RS is configured, the SS block identifier should be included in the reports.
· Agreements from RAN2#97bis
· In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report.
· UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block. 

FFS whether it is needed for all events. 

FFS how the UE can choose the best beams. 

FFS whether quality of the beams are also reported

FFS whether the same applies for CSI-RS
Observation 1: If the beam reporting based on IDLE mode RS is supported, the SS block identifier should be in the beam measurement results report. 
According to the agreement form RAN1#88 below, the SS block identifier of a neighbour cell is needed in order to measure CSI-RS for L3 mobility of the neighbour cell, since the timing of the CSI-RS is based on the timing of the SS (which includes timing conveyed through SS block identifier).
· Agreement form RAN1#88bis
· The time synchronization reference for a CSI-RS for L3 mobility is the frame/slot/symbol timing of a cell.
· Note: The frame/slot/symbol timing of the cell can be obtained from an SS block
· FFS: Note: timing synchronization between CSI-RS and SS block of the cell is assured. Timing synchronization refers to frame/slot/symbol timing.
Observation 2: the SS block identifier of a neighbour cell may be needed in order to measure CSI-RS for L3 mobility of the neighbour cell
The following agreement was reached in RAN#97, the intent of this agreement was to avoid the UE reading neighbour cells’ system information just as in LTE.  And in LTE, a connected UE can perform RRM measurement without reading neighbour cells system information. This can reduce UE’s measurement efforts and minimize UE complexity. In NR, it is reasonable to apply the same principle as in LTE. 
· Agreement from RAN2#97
· Access information (e.g. RACH configuration) for the target cell is provided in the HO command to enable the UE to access the cell without reading system information. Access information may include beam specific information (if any).

Observation 3: From the point of view of RAN2, a connected UE should be able to perform RRM measurement without reading neighbour cells system information, e.g. UE should be able to obtain the SS block identifier without decoding neighbour cell’s PBCH.
And from the RAN1#88bis meeting, the SS block identifier (Time index) will be carried in PBCH. It means that UEs need to decode neighbour cell PBCH in order to get SS block identifier.

· Agreement form RAN1#88bis
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met.
Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
Observation 4: From the point of view of RAN1, the SS block identifier (Time index) would be carried in PBCH if it not against to RAN2 requirements.

If the RAN1 conditional agreement is accept, it means UEs need to decode neighbour cell PBCH to get SS block identifier if the beam level reports based on SS blocks are configured or the measurement of the CSI RS is configured, this may against to RAN2 requirements that UE should be able to perform RRM measurement without reading neighbour cells’ system information. RAN2 should ask RAN1 to reconsider this conditional agreement.
Proposal 1: Due to the RAN2 measurement requirements, RAN2 kindly ask RAN1 to reconsider its (conditional) agreement that the SS block identifier can only be acquired via the decoding of the PBCH.
2.1 Beam level measurement reports
In RAN2#97bis, the following was agreed.

· Agreements from RAN2#97bis
· 1
The RRC configured beam consolidation/selection of beam quality of gNB detected beams to derive a cell quality shall be performed after the L1 filter.

Beam consolidation is performed after L1 filtering. So for the L3 filtering, what the RRC get are the cell level results, the N best beaming changing from time to time is transparent to the RRC. While considering the agreement that the UE should include the x best beams in the reports, how to tackle if the x best beam vary from time to time during the evaluation period? Take the same intra-frequency measurement rationale as in LTE as an example. L1 takes measurement samples per 50ms in the 200ms duration, filters the 4 samples and reports the filtered result to RRC. And for simplicity the TTT is assumed to 0ms. That is, a measurement reports will be triggered with the reception of the 4 filtered results from L1 (Or the example in Figure 1 can be regarded as TTT spans from T1 to T4, and the MR is triggered at T4). As illustrated in Figure 1, with the UE moving, the best beams will vary from one measurement sample to another.  
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Figure 1
Considering the reporting of the x best beams in the reports is to facilitate the random access procedure in the target cell during HO or to achieve the pre beam tracking in the target cell before HO, the most reasonable way is to report the most updated x best beams, i.e. select x best beams from the most recent reported beams from L1.

Proposal2: To report the most updated x best beams, i.e. select x best beams from the most recent reported beams from L1.
And regarding the beam level measurement results are transparent to the RRC, the RRC just include the x best beams identifiers in the measurement report, and the identifiers of the x beams are indicated by L1 in decreasing order according to the x beams’ quality, with no need to include the per beam measurement results.

Proposal3: The identifiers of x best beams are included in the measurement reports in the decreasing order as indicated from L1 with no per beam quality included. 

2.2 Cell level measurement reports

According to the latest meeting discussion, the triggering events (A1-A6) should be configured separately for different signals, e.g. NR-SSS and CSI-RS. Then the question is whether the measurement results can be sent in separate reports or can be sent in one single report. In our view, it is beneficial if the network can get both the measurement results for CSI-RS and IDLE RS at the same time. For example, if not all but only some of the neighbouring cells have CSI-RS configured, if the network can only obtain measurement results on CSI-RS for these cells and measurement results on IDLE RS for the other cells, it may be difficult for network to choose a target cell properly.  One of the solutions could be that, if the measurement results for CSI-RS meet the trigger criteria configured by the network, at least the measurement results for CSI-RS should be included in the report. However the UE could also piggyback the measurement results for IDLE RS of the same cell in the same report. This can help the network to get more neighbour cell measurement results in one report and make a proper handover decision.

Proposal 4: When sending a cell level measurement report triggered by an event associated to CSI RS (or IDLE mode RS), the measurement results for the IDLE mode RS (or CSI-RS) of the same cell can also be appended in the same measurement report, if configured by the network.
3
Conclusion
In this contribution, some consideration on the RRM measurement report for connected UE is given with the following observation and proposals:
Observation 1: If the beam reporting based on IDLE mode RS is supported, the SS block identifier should be in the beam measurement results report. 
Observation 2: the SS block identifier of a neighbour cell may be needed in order to measure CSI-RS for L3 mobility of the neighbour cell
Observation 3: From the point of view of RAN2, UE should be able to perform RRM measurement without reading neighbour cells system information, e.g. UE should be able to obtain the SS block identifier without decoding neighbour cell’s PBCH.

Observation 4: From the point of view of RAN1, the SS block identifier (Time index) would be carried in PBCH if it not against to RAN2 requirements.

Proposal 1: Due to the RAN2 measurement requirements, RAN2 kindly ask RAN1 to reconsider its (conditional) agreement that the SS block identifier can only be acquired via the decoding of the PBCH.
Proposal2: To report the most updated x best beams, i.e. select x best beams from the most recent reported beams from L1. 

Proposal3: The identifiers of x best beams are included in the measurement reports in the decreasing order as indicated from L1 with no per beam quality included. 

Proposal 4: When sending a cell level measurement report triggered by an event associated to CSI RS (or IDLE mode RS), the measurement results for the IDLE mode RS (or CSI-RS) of the same cell can also be appended in the same measurement report, if configured by the network.
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