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1
Introduction
From RAN2#96:
	Agreements:
1. The scope of the RRM measurement should mainly be to facilitate the RRC driven ‘cell’ level mobility.

2. Measurement report will contain cell measurements

FFS whether the measurement report contains beams measurements



From RAN1 AH_NR Spokane
	Agreements:
· The following always-on signals are used for RRM measurement for L3 mobility in IDLE mode:

· NR synchronization signal, or

· NR synchronization signal, and additional DM-RS for PBCH if DM-RS is supported for PBCH, or

· Note: How to use DM-RS for RRM measurement is up to UE implementation

· DM-RS for PBCH if DM-RS is supported for PBCH

· Note that down selection will be needed if DM-RS for PBCH is supported

· For CONNECTED mode RRM measurement for L3 mobility, the following RS can be used if needed, in addition to IDLE mode RS:

· FFS: CSI-RS,

· FFS: RS separately designed from CSI-RS

· Note that possibility of multiplexing of wideband RS in SS block is not precluded
· The additional RS for mobility if defined can be transmitted on multiple beams.
Agreements:

·  RSRP(s) can be measured from the IDLE mode RS. 
· One RSRP value is measured from the IDLE mode RS per SS block. 

· FFS: UE measures one RSRP value from multiple SS blocks in an SS burst set 

· The measured values are referred to “SS-block-RSRP” 

· It is RAN1’s understanding that “SS-block-RSRP” may correspond to the “beam quality” in RAN2 agreements in multi-beam case, at least in IDLE mode. 

· RSRP(s) can be measured from the additional RS for CONNECTED mobility if such additional RS are defined (note that this is not yet agreed in RAN1) 
· FFS: How to derive RSRP value(s) utilizing the antenna ports and resource(s) of the RS 

· FFS: Association of the measured qualities in CONNECTED mode to the “beam quality” in RAN2 agreement in CONNECTED mode 

· Note: It is up to RAN2 how to derive cell-level quality from the measured value(s) for L3 mobility 




RRM measurement and reporting have been discussed in RAN2, and with the above progress, the intention of this contribution is to give some analysis on whether to contain beam level measurements or not in the measurement report.
2
Discussion
2.1 Motivations to include beam level measurement results
At RAN2#96, we have agreed that at least cell measurements will be contained in the measurement report. While whether to contain beam measurements or not in the measurement report is FFS. Justifications/motivations to include the beam level measurement results may be as follows:
1) If “Beam management” needs the assistance from L3 RRM measurement, then some kind of beam level measurement results from serving cell may help.
2) If beam specific random access resource can be reserved on target cell for the acceleration of random access to the target cell during handover preparation, then the reporting of beam level measurement results of neighbouring cells is needed.
3) If some kind of pre-beam-alignment can be performed between the target cell and UE, then beam level measurement results of neighbouring cells may need to be reported.
2.2 Issues to include beam level measurement results
With the listed justifications/motivations above, on the other hand, there are also a lot of issues that need to be considered when deciding whether the beam level measurement result should be included in the measurement report or not.
1st. The beam level measurement results derived before HO may be totally invalid after UE accesses the target cell. As indicated above, the high frequency channel is more sensitive to the environment. A trivial rotation and/or movement in the receiver, the sudden passing of an obstacle, or even the changes in weather will result in the changing of beam level quality. For example, as shown in Fig.1, with the UE movement, the best beam will change from beam x to beam y during the HO. 

Observation1. In high frequency channel which is more sensitive to environment (e.g. UE movement), the beam level measurement results derived before HO is not always valid after UE accesses the target cell.
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Fig.1 Beam changing due to UE movement

2nd. In NR, with the application of high frequency, cells may be deployed more densely and the cell coverage may be much smaller, it means UE will detect much more cells and beams in high frequency. If beam level measurement results are included in the L3 measurement report, there’s no doubt that the overall signalling overhead would be increased.
Observation2. There is no doubt that the overall complexity and signalling overhead would be increased if beam level measurement results are included in the L3 measurement report.

3rd. From RAN1’s agreements, the beam level measurement results or “beam quality” can be measured from the IDLE mode RS, “beam quality” can also be measured from the additional RS for CONNECTED mobility if such additional RS are defined (pending to RAN1’s decision). Whether something like beam ID will be included in the RS or not is also up to RAN1’s decision. the “beam quality” may correspond to “SS-block”, antenna ports or resource(s) of the RS, and how to derive RSRP value(s) utilizing these is still FFS in RAN1. If there will be no beam ID embedded in the IDLE RS. So when performing measurement only on IDLE RS, without beam ID like information derived from the IDLE RS, it seems impossible to report beam level measurement results either.
Observation3. Whether something like beam ID can be derived from the RS or not is still up to RAN1’s decision.
Based on the analysis above and considering the processing complexity introduced in case of reporting beam level quality to L3, it seems not necessary to include the beam level measurement results in the measurement report for the purpose of RRC driven mobility.
Proposal 1. The beam level measurement results should not be included in the measurement report for the purpose of RRC driven mobility.
3
Conclusion
In this contribution, some consideration on the beam level measurement results in measurement report is given with the following observations and proposals:
Observation1. In high frequency channel which is more sensitive to environment (e.g. UE’s moving), the beam level measurement results derived before HO is not always valid after UE accesses the target cell.
Observation2. There is no doubt that the overall complexity and signalling overhead would be increased if beam level measurement results are included in the L3 measurement report.
Observation3. Whether something like beam ID can be derived from the RS or not is still up to RAN1’s decision.
Proposal 1. The beam level measurement results should not be included in the measurement report for the purpose of RRC driven mobility.
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