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1. Introduction
In RAN2#95bis, RAN2 reached some agreements concerning beams and the relation to the NR cell definition. The following are some of these agreements: 
	1. UE at least measures one or more individual beams and gNB should have mechanisms to consider those beams to perform HO. Note: This is necessary at least to trigger inter-gNB handovers and to optimize HO ping-pongs / HO failures.

–
FFS: whether UE report individual and/or combined quality of multiple beams
2. UE should be able to distinguish between the beams from its serving cell and beams from non-serving cells for RRM measurements in active mobility. UE should be able to determine if a beam is from its serving cell.

–
FFS whether serving/non serving cell may be termed 'serving/non serving set of beam)
–
FFS: whether the UE is informed via dedicated signalling or implicitly detected by the UE based on some broadcast signals.

-
FFS how the cell in connected relates to the cell in idle

3. 
Study how to derive a cell quality based on measurements from individual beams

…
5
UE should be able to identify a beam. FFS how beams are identified (to be defined by RAN1)


In this contribution we discuss the open issue on whether UE report individual and/or combined quality of multiple beams in the case of inter-cell mobility in NR. 
2. Discussion

2.1 Assumptions on Beam Configuration    

For a multiple beams cell, the number of beams and beams patterns in that cell could be defined by the Beam Configuration. This way, different cells will have different beam configurations depending on the coverage requirement of each cell. For example, a high number of very narrow beams would give the larger cell radius, but fewer wider beams would allow faster cell acquisition. Moreover, in order to differentiate the cell beams, each beam has an identifier (e.g., Beam ID) which is unique within that cell, as shown in Figure 1.
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Figure 1: Multiple beams Cell with N beams (Beam ID 1 to N)

Observation 1: Each beam should have a unique identity (e.g., Beam ID), possibly derived from a beam specific reference signal (BRS).

2.2 Measurement and reporting of individual and/or combined quality of multiple beams
In order for the network to decide when to initiate handover (with RRC involvement) of a UE to a neighbour cell, the serving gNB should instruct the UE to perform measurements that take into account the beamforming gain available from the beams used in the neighbour cell. In RAN2 agreement, in section 1, UE at least measures one or more individual beams and gNB should have mechanisms to consider those beams to perform handover. 
According to the discussions in RAN2#95bis, there could be two possible options for beam(s) measurements and reporting in NR, first the UE could measure the quality of each beam in the neighbour cell, and report the quality of the best (e.g. strongest) beam(s) of the neighbouring cell to the serving gNB. Alternatively, the UE could combine the measurements from multiple beams and report the combined quality of the multiple beams to the serving gNB. 
Considering that NR has beam oriented transmission concept, the beam reliability is a critical issue for successful UE handover to a neighbouring cell. Therefore, beam(s) measurements should indicate the availability of reliable beam(s) in the neighbouring cell. Nonetheless, the option of reporting a combined quality of multiple beams may not ensure the existence of individual beam(s) that are reliable in the neighbouring cell. Moreover, a combined quality of multiple beams may not indicate the best quality of individual beam(s) measured and this could lead to the UE handover not to the best quality (i.e. not the strongest) beam(s). In this purpose, it would be necessary for the UE to report the individual quality of multiple beams rather than the combined quality of the multiple beams. 
For example, in Figure 2, the UE is connected to beam#5 and 6 in the serving NR cell1 and due to the UE mobility to the coverage area of NR cell2, the UE is instructed by gNB cell1 to measure and report quality of multiple beams in the target NR cell2, e.g. beam#1, 2, 3, and 4. Assuming that beam#2 and 3 are the best quality beams (i.e. strongest) in the target NR cell2, then it would be better for the UE to report the individual quality of beam#1, 2, 3 and 4 to gNB cell1, which could decide to perform UE handover to beam#2 and/or 3 in the target NR cell2. Otherwise, if the UE reports a combined quality of beam#1, 2, 3, and 4 in the target NR cell2, it is possible that the serving gNB cell1 may not be able to infer from this reported combined quality which individual beam(s) have best quality, and this could lead to the UE handover to, e.g., beam#1 and/or 4 in the target NR cell2, which could be of less desirable quality than beam#2 and 3.
Observation 2: The measurement reporting of a combined quality of multiple beams in the neighbouring cell may not ensure the handover to the best quality beam(s) in the neighbouring cell.
Proposal 1: The UE should report individual quality of multiple beams.
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Figure 2: Inter-cell mobility in NR (i.e. handover from NR cell1 to NR cell2)

3. Conclusion

In this document we discussed one of the open issues on beam(s) measurements and reporting for inter-cell mobility in NR. The following are the observations and proposal of this discussion: 
Observation 1: Each beam should have a unique identity (e.g., Beam ID), possibly derived from a beam specific reference signal (BRS).
Observation 2: The measurement reporting of a combined quality of multiple beams in the neighbouring cell may not ensure the handover to the best quality beam(s) in the neighbouring cell.
Proposal 1: The UE should report individual quality of multiple beams
4. References

1. Report of 3GPP TSG RAN WG2 meeting #95, Goteborg, Sweden, August 22 – 26, 2016.
2. Report of 3GPP TSG RAN WG2 meeting #95bis, Kaohsiung, Taiwan, October 10 – 14, 2016.

3. R2-166769 Intra-Cell and Inter-Cell Mobility in NR, NEC
PAGE  
1

