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1	Introduction
Following agreements were made in RAN2#96:

Agreements
1	At least events like LTE A1-A6 and periodic will be supported for NR (modification to the events may be considered)
FFS other events may be studied
2	Measurement report will contain cell measurements
FFS whether the measurement report contains beams measurements


Agreements
1: NR shall support HO as part of the NR mobility procedures.
2: Network based mobility shall reuse the same principles as LTE (Rel-13) and for inter gNB HO consisting of at least:
-	Source gNB initiates the HO over the Xn interface via a HO request
-	Target gNB performs admission control and provides the RRC configuration as part of the HO acknowledgement
-	Source gNB provides the configuration to the UE including the HO command via RRC
-	The UE moves the connection to the target gNB via RRC
Further enhancements/modifications can be considered


In this paper we discuss the reporting of NR RRM measurements in inter-cell mobility and motivate the need for
reporting the beam level measurements in mobility with RRC involvement. 
2	 Discussion
A simplified example of an inter-cell HO scenario is illustrated in the Figure 1. UE performs beam level measurements in Cell 1 (source) and Cell 2 (target) based on cell specific beam reference signals and derives the ultimate cell quality (Q_Cell#) out of the beam level results. The exact procedure for deriving cell quality is further described in (R2-17xxx0 Deriving Cell Quality). 
Upon triggering a measurement reporting event UE provides the RRC level report to the source cell. As per RAN2 agreement, UE provides at least the cell measurements in the measurement report. In addition to cell quality, UE reports beam measurements of source and target cell. Beam measurements are denoted in the Figure 1 as BSI1…N (Beam State Information). Beam State Information may consist of a beam identification (Beam ID or Beam index) and a signal level, such as RSRP.
Beam measurement reporting is configured by network e.g. via RRC signalling. It may comprise the list of events, the number of beams reported by the UE, etc. It is, however, for further study if beam level information would be needed in all A1-A6 events.
Alternatively, in case UE has provided beam level information via beam management procedure to the serving cell (i.e. to facilitate intra-cell mobility/mobility without RRC involvement), UE may not need to report serving cell beam measurements as these may be already available at source via L1/L2 signaling.


Figure 1: An example of NR HO signaling with beam reporting
Once source gNB has received UE measurement report it may utilize the beam measurements to determine whether to handover UE to the adjacent gNB. Providing only cell level measurement results may give limited information for source to determine whether to handover the UE to target cell. Using beam measurements on both source and target gNBs (or multiple potential target gNBs) may determine e.g. number of available links in target gNB and compare to the current availability. Multiple available links may provide scheduling flexibility to network (e.g. in case hybrid/analogue beamforming is used [2]) and it may ensure serving cell connectivity robustness. 
Observation 1: Source gNB may utilize the beam measurements of source gNB and target gNB (or gNBs) when making a decision whether to handover the UE.
After HO decision, beam measurements are forwarded to the target gNB e.g. in a HO request. These measurements can be used by the target gNB to reserve resources for RACH access corresponding to the reported beams, e.g. assign contention free RACH resources that would be beam specific. Target gNB forwards these resources in a HO Ack message via Xn. UE receives the configuration via source gNB. Assigning contention free RACH resources for UE potentially minimizes delays in completing the HO procedure.
Observation 2: Target gNB may utilize UE’s beam measurements to assign the UE beam-specific RACH resources, e.g. contention-free resources to minimize delay in HO completion.
Based on the abovementioned observations we clearly see the advantages of providing beam measurements in RRC measurement reports. Thus, we propose the following:
Proposal 1: Include beam measurement in the RRC measurement reports when configured by network.
Conclusions
In this paper we have made the following Observations and Proposals:
Observation 1: Source gNB may utilize the beam measurements of source gNB and target gNB (or gNBs) when making a decision whether to handover the UE.
Observation 2: Target gNB may utilize UE’s beam measurements to assign the UE beam-specific RACH resources e.g. contention-free resources to minimize delay in HO completion.   
Proposal 1: Include beam measurements in the UE measurement report when configured by network.
NOTE: Details of the report, e.g. including source gNB beam measurements, number of beams etc. are FFS.
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