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Introduction
[bookmark: _Ref178064866]In last RAN2#97bis meeting, following agreements about measurement report have been achieved, but whether to report beams’ quality is still FFS [1]:
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
This contribution will discuss on the content of beam related measurement report, especially on whether beams’ quality should be involved. Considering that “N best beams” has been agreed to derive beam related NR cell quality, following two options will be discussed:
Option a : report beam IDs, e.g. SS block identifiers, of N best beams
Option b: report beam IDs and beams’ measurement results, of N best beams 
In next section, we will analyze on above two options from the point view of signalling overhead and handover performance, and give our observation and suggestion.
Discussion
It seems that the more beam information report, the more help providing for the network side to decide the proper target cell and even the target beam. However, as a result, higher signalling overhead will be introduced. Therefore, we need to clarify the benefits of beam measurements report and decide whether the corresponding signalling overhead is acceptable.
1) Option a: report beam IDs
When beam IDs, especially IDs of good beams that above a threshold, are reported, network side could know which beams are good in potential target cells. The target gNB could take the load status of reported beams into consideration, and select beam(s) with relative low load for the UE. So that the load balancing among beams in target cell could achieve. Also, network side can know the number of good beams of each potential target cell, by counting reported beam IDs. 
For each target cell, the beam related report overhead can be evaluated as: Nbeam*Lbeam_ID, where Nbeam is the number of reported beams, and Lbeam_ID is the length of beam ID.
For a typical cell working on 30GHz, assume it has 32 beams and 3 best beams are configured to report, then the length of beam ID may be 5 bits, and the related signalling overhead is 3*5=15bits..
2) Option b: report beam IDs+beams’ quality
If beams’ quality is also reported, network side could know the exact DL quality of each good beam. For each target cell, the beam related report overhead can be evaluated as: Nbeam*(Lbeam_ID+ Lbeam_quality), where Lbeam_quality is the length of beam quality. 
Assume the beam quality is identified by RSRP, then it could be 7 bits as in LTE. For a typical cell working on 30GHz and configured with 32 beams, assuming 3 best beams are configured to report, then related signalling overhead is 3*(5+7) =36bits.
Therefore, compared with option a, for each taregt cell, beam related report overhead of option b is more than double (36bits vs. 15bits). 
By reporting beams’ quality, the target gNB could rule out beams with bad quality from potential target beams. But if the threshold is used, by configuring new threshold or reusing exsiting one, then all reported beams are good beams. So that with the information of neighbour cells’ quality and IDs of good beams, it is enough for network side to seek out the target cell and beam(s), and it is unnecessary to report beams’ quality.
Observation 1: When threshold is configured, the report of beams’ quality is unnecessary due to no obvious benefits and relatively high signalling overhead.
For the case of without threshold, it is beneficial to report beams’ quality by ruling out bad beams from potential target beams. 
Observation 2: When no threshold is configured, it is beneficial to report beams’ quality by ruling out bad beams from potential target beams. 

Therefore, we propose that:
Proposal 1: When threshold is configured, beams’ quality should not be included in measurement report.
Proposal 2: When no threshold is configured, beams’ quality could be included in measurement report.
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According to above analysis, we made following observations:
Observation 1: When threshold is configured, the report of beams’ quality is unnecessary due to no obvious benefits and relatively high signalling overhead.
Observation 2: When no threshold is configured, it is beneficial to report beams’ quality by ruling out bad beams from potential target beams.  
Moreover, based on these observations we propose the following:
Proposal 1: When threshold is configured, beams’ quality should not be included in measurement report.
Proposal 2: When no threshold is configured, beams’ quality could be included in measurement report.
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