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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)

In RAN1#88 NR meeting in Athens, it was agreed [1] that CSI-RS can be used for RRM measurements for mobility in RRC_CONNECTED mode.
For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
•	Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead
•	Detection of neighbor cell for measurement is based on NR-SS
 and
For Agreements:
- NR supports the following beam reporting considering L groups where L>=1 and each group refers to a Rx beam set (Alt1) or a UE antenna group (Alt2) depending on which alternative is adopted. 
		- For each group l, UE reports at least the following information:
				- Information indicating group at least for some cases
					- FFS: condition(s) to omit this parameter e.g. when L=1 or Nl=1
				- Measurement quantities for Nl beam (s)
					- Support L1 RSRP and CSI report (when CSI-RS is for CSI acquisition)
						- FFS: the details of RSRP/CSI derivation and content
						- FFS: Other reporting contents, e.g., RSRQ  
						- FFS: Configurability between L1 RSRP and CSI report
						- FFS: whether or not to support differential L1 RSRP feedback
						- FFS: How to select Nl beam(s) e.g max Nl beams in terms of received 
						  power being above a certain threshold or in terms of correlation less 
						  than a certain threshold
				- Information indicating Nl DL Tx beam(s) when applicable
					- FFS: the details on this information, e.g., CSI-RS resource IDs, antenna port 
					  index, a combination of antenna port index and a time index, sequence 
					  index, beam selection rules for assisting rank selection for MIMO tx, etc.
		- This group based beam reporting is configurable per UE basis.
				- This group based beam reporting can be turned off per UE basis e.g. when L=1 or 
				  Nl=1
					- NOTE: No group identifier is reported when it is turned off 
				- FFS: how L is determined. e.g. by network configuration or UE selection or UE 
				  capability e.g. how many beams can be received simultaneously
				- FFS: how is configured using the CSI framework to support multi-panel or multi-
				  TRP transmission
 
[bookmark: _Ref462918989]In this paper we discuss the reporting format for the CSI-RS based measurement reports, which will enable beam level measurement reporting. 
[bookmark: _Ref178064866]Discussion
LTE RRM based on CSI-RS
LTE introduced support for RRM measurements based on CSI-RS as part of the small cells enhancements work in Rel. 12. The main purpose was to enable discovery of a dormant transmission point by transmitting a sparse signal. It is based on a discovery reference signal (DRS) concept, enabling UEs to be configured with time/frequency search spaces where transmission points will transmit PSS/SSS/CRS and optionally also CSI-RS, see further configuration details in [2]. The UE can be configured to measure and report the received signal strength of these associated CSI-RS.
Content of measurement reports for additional RS
An ongoing discussion regarding 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, per individual beam. It is crutial that the content of RRC measurement reports suffices the serving gNB to make a proper handover decision and send a handover command that contains suficient information so the UE can access a target cell. 

[bookmark: _Ref478023689]The content of RRC measurement reports should suffice the serving gNB to make a proper handover decision and send a handover command that contains sufficient information so the UE can access a target cell

In the RAN2#97 NR meeting in Athens, it was agreed that the HO command will provide all the necessary information to access the target cell without UE having to read the system information.

Agreements:
1	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).

With a DRS like structure it is possible to configure multiple simultaneous beams with CSI-RS resources associated to the same (or different) NR-SS. The UE can monitor these CSI-RSs and any relevant beam-level information which the UE has found to be optimal from the target and can possibly aid the target cell to select and reuse contention free random access resources. 

[bookmark: _Ref478023719]The knowledge of which CSI-RS of the target cell has been identified by the UE as the strongest could help optimizing the contention free random access allocation in the target cell. 
In order to do so, the target needs to know which CSI-RS has been identified as optimal by the UE at the time of sending the RRM measurement report to the source cell. As the beam coveraeges could be severly impacted in high frequencies, the time between sending the measurement report and receiving the HO command could impact the optimality of the best beam in the target cell. This pushes for the possibilities to include more than one CSI-RS IDs of the target cell in the RRM measurement report. Therefore, it can be said that the UE can report the best/strongest ‘N’ CSI-RS IDs per cell along with the beam and cell level measurements in the RRM measurement report. The CSI-RS values can also be handled in configurable groups, beam groups. The source cell could configure whether it wants to have beam level, beam group level, NR-SS level reporting depending on the network beam forming configuration in the neighbourhood. 

[bookmark: _Ref478023739]The UE can report the strongest ‘N’ SS CSI-RSs per associated NR-SS along with the beam and/or cell level measurement in the RRM measurement report.
[bookmark: _Ref478023756]The source cell could configure whether it wants to have CSI-RS and/or associated NR-SS level reporting or not depending on the network beam forming configuration in the neighbourhood.
[bookmark: _Ref478023803]NR measurement report configuration should allow for the option of including the up to ‘N’ CSI-RS IDs and CSI-RSRP per associated NR-SS in the RRC measurement report. 
[bookmark: _Toc461106288]Conclusion
In this contribution, the following observations were made:
Observation 1	The content of RRC measurement reports should suffice the serving gNB to make a proper handover decision and send a handover command that contains sufficient information so the UE can access a target cell
Observation 2	The knowledge of which CSI-RS of the target cell has been identified by the UE as the strongest could help optimizing the contention free random access allocation in the target cell.
Observation 3	The UE can report the strongest ‘N’ SS CSI-RSs per associated NR-SS along with the beam and/or cell level measurement in the RRM measurement report.
Observation 4	The source cell could configure whether it wants to have CSI-RS and/or associated NR-SS level reporting or not depending on the network beam forming configuration in the neighbourhood. 
Based on these observations the following has been proposed:
Proposal 1	NR measurement report configuration should allow for the option of including the up to ‘N’ CSI-RS IDs and CSI-RSRP per associated NR-SS in the RRC measurement report. 
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