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Discussion and Decision
1
Introduction
In NR, the contents of the RRM measurement reports have been discussed during past RAN2 meetings, and the following agreements were achieved in RAN2#98 meeting. 
Agreement 

1:  SS block identifier is not included in measurement reporting triggered by CSI-RS events

2:
SS block identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by NR-SS events
FFS: How to select the x best beams to be included in the report.

FFS Whether x is the same value for the triggered cell and the non triggered cells.
Agreements

1: 
For SS based events, the UE report the beams in the order of quality. 

2:
CSI-RS identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by CSI-RS events

3: 
for CSI-RS based events, the UE report the beams in the order of quality.

FFS: For A1-A6 events triggered by CSI-RS, the cell quality derived from NR-SS from the same cell can be included in the measurement report if available based on other measurements that have been configured.
In this contribution, we further discuss some open issues related to beam and cell measurement results in the reports.
2
Discussion
2.1 Beam level measurement reports
In the AN2#97bis meeting in Spokane, the following has been agreed concerning the beam measurement report.

· Agreements

· 1
In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report.

· 2
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
UE can indicate the beam results of x best beams where x is configurable in measurement reports triggered by the cell level events. And the detail of configuration of x has not been defined. Similar discussion has happened in the past RAN2#98 meeting, which about the configuration of N for cell quality derivation, and it is agreed that N is configured per carrier. Since there should be a tight relationship between the beams for cell quality derivation and the beams for beam measurement reporting. The same principle can be used for both of them, for example, we have agreed that N is configured per carrier, this can be also applied for x, i.e. x (used for best beam reporting) is configured per carrier.
Beam measurement reporting can be NR-SS based or CSI-RS based, as we discussed in [1], the supported maximum beams within SS burst set and the supported maximum number of beams for CSI-RS may be quite different, so we proposed the two individual N for NR-SS based measurement and CSI-RS based measurement in [1]. This is also true for the configuration of x, so we propose configure individual x for NR-SS and CSI-RS. 
Proposal1. x (used for best beam reporting) is configured per carrier, and should be configured independently for NR-SS and CSI-RS.
The inclusion of x best beams in the measurement report is mainly for the sake of beam based random access, for instance, to assist the NW to configure CFRA on the reported x best beams. To assist the most efficient CFRA resource reservation in the NW, only the quality beams should be included, i.e. the x best beams in the measurement reports should be above absolute threshold. This is also similar as we discussed on cell quality derivation in the last meeting, and for cell quality derivation, an absolute threshold was configured for N beams selection. So here we propose also to use absolute threshold for x beam selection, also as we discussed for N beam selection, the best detected beam should be always be included in the report, no matter it is below or above absolute threshold. 
Proposal2. Include up to the highest x measured beams which are:

a) The best beam

b) The other x-1 best beams above absolute threshold.

As the same reason as we proposed for the configuration of x, the threshold should be also configured per carrier. And in our point of view, due to the tight relationship between the beams for cell quality derivation and the beams for beam measurement reporting and to reduce the configuration overhead, the threshold can be the same for beam reporting and cell quality derivation.
Proposal3. The absolute threshold for beam reporting should be configured per carrier, and should be the same as the threshold used to select beams for cell quality derivation.
As we discussed above, there is so much difference between NR SS and CSI RS, it is reasonable to configure NR-SS based measurement and CSI-RS based measurement independently, so for the threshold for beam reporting, it should be also configured separately for NR-SS and CSI-RS

Proposal4. The absolute threshold used for beam measurement reporting should be configured independently for NR-SS and CSI-RS. 
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, and according to the latest agreement of RAN2#98, the UE report the beams in the order of quality. So from this perspective, the reporting of beam identifier is enough, beam level quality is not needed.
 Proposal5. Only the identifiers of the up to x best beams are included in the measurement reports, beam level quality is not needed.
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. And it is a FFS issues should be discussed:

· FFS: For A1-A6 events triggered by CSI-RS, the cell quality derived from NR-SS from the same cell can be included in the measurement report if available based on other measurements that have been configured.
For this FFS, 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, for the following cases:

If not all but only some of the neighbouring cells have CSI-RS configured, 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 compare these measurement results based on different RS and choose a target cell properly.  
According to the big difference of NR-SS and CSI-RS, it is possible that a cell’s measurement results for CSI-RS meet the event criteria configured by the network, but has a poor measurement results for NR-SS, it is also difficult to make a proper HO decision only based on the measurement of CSI-RS. For example, if the cell described above is chosen as the target cell, UE may find that difficult to access the cell due to the poor quality of SS block signals.
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.
Proposal6. For A1-A6 events triggered by CSI-RS, the cell quality derived from NR-SS from the same cell can be included in the measurement report if available based on other measurements that have been configured.
3
Conclusion
Some open issues related to beam and cell measurement results are discussed in this contribution with the following proposals:
Proposal1. x (used for best beam reporting) is configured per carrier, and should be configured independently for NR-SS and CSI-RS.
Proposal2. Include up to the highest x measured beams which are:

a) The best beam

b) The other x-1 best beams above absolute threshold.

Proposal3. The absolute threshold for beam reporting should be configured per carrier, and should be the same as the threshold used to select beams for cell quality derivation.
Proposal4. The absolute threshold used for beam measurement reporting should be configured independently for NR-SS and CSI-RS. 

Proposal5. Only the identifiers of the up to x best beams are included in the measurement reports, beam level quality is not needed.
Proposal6. For A1-A6 events triggered by CSI-RS, the cell quality derived from NR-SS from the same cell can be included in the measurement report if available based on other measurements that have been configured.
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