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Introduction
[bookmark: _Ref178064866]In last RAN2#97 meeting, following agreements achieved for beam related NR cell measurement derivation: 
Agreement
1	Cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. 
FFS: Details of filtering to be applied
FFS: How the quality of the serving cell is determined (e.g. from serving beam only or cell quality)
FFS: Whether the agreement applies to both additional RS and idle RS.
FFS: Whether to only consider beams above a threshold ('good' beams)
This contribution will discuss how to select beam(s) to derive the quality of serving cell, by analysing pros and cons of potential options, as well as considering the commonality with neighbouring cell quality derivation. 
Discussion
Since the quality of serving cell is an important trigger for inter-cell measurement, the value should be appropriate to indicate the UE’s radio condition in serving cell, to avoid unnecessary measurement or late handover.
Similar to the neighbouring cell quality derivation, there are also several potential options for serving cell: 
a/ best beam/serving beam, 
	b/ N best beams, 
	c/ all detected beams,
	d/ beams above a threshold.
As discussed in last RAN2 meeting [2] [3], option ‘c’ is not optimal since bad beams will pull down the total value, and lead to the underestimate of cell quality. 
For option ‘d’, it seems not easy to configure the threshold since high value may lead to few or no beam to derive cell quality and low value may result in underestimation of cell quality. The threshold issue is discussed in our companion contribution [4], and following we mainly focus on the selected beam(s), i.e. option ‘a’ and ‘b’. 
1) Option a: best beam/serving beam
If option ‘a’ is used, there are two steps for inter-cell measurement in our understanding: 
Step1: intra-cell beam management
When the current serving beam becomes bad to the UE, the intra-cell beam management procedure is most likely to be initiated firstly, and hence a better beam (if any) in the same cell will be selected to serve the concerning UE. Therefore, as long as a good beam can be found within the serving cell, the good one will replace the current bad serving beam. So that inter-cell measurement is probably not triggered since the new serving beam is qualified now.  
Step 2: inter-cell measurement
If no good beam can be found in step 1, inter-cell measurement will be initiated to look for potential good beams in neighbouring cells. However, when UE moves or beam’s quality deteriorates, which is quite normal in 5G due to the usage of high frequency band and narrow beam, the trigger of inter-cell measurement is probably too late. Because, no more good beam within the serving cell can be found for the UE, and there may be no enough time to finish inter-cell handover. Hence, the late handover is quite prone to happen for option ‘a’.
Observation 1: For option ‘a’, only when UE cannot find any good beam in serving cell, the inter-cell measurement will be triggered, which likely lead to late handover.
2) Option b:N best beams
If option ‘b’ is used, there are also two steps for inter-cell measurement. The difference lies in that when serving beam is still good enough, option ‘b’ may trigger inter-cell measurement, since the quality of ‘N best beams may be pulled down by some bad beams. This can avoid the late handover happening in option ‘a’. 
Nevertheless, unnecessary inter-cell measurement and handover may happen when UE is static, the serving beam can keep good for some time but other beams are bad. However, it does not happen frequently in 5G system, since the frequency band is relatively high, channel quality is unstable, and beam’s width is not so wide. 
Observation 2: ‘N best beams’ may lead to unnecessary inter-cell measurement and handover for some rare cases in 5G, but it can avoid late handover.

Furthermore, considering following issues:
· Option ‘a’ is a special case of option ’b’, when the value of N is configured to be 1.
· Neighbouring cell quality has been agreed to be indicated by ‘N best beams’, option ’b’ can keep the common framework for serving and neighbouring cell quality derivation and the simplicy of protocal.
We propose:
Proposal 1: Serving cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1.
In addition, to keep operators’ configuration flexibility, the value of N for neighbouring cell and serving cell can be configured independently and differently.
Proposal 2: The value of N for neighbouring cell and serving cell can be configured independently and differently, to keep the operators’ configuration flexibility. 
[bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189]Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]According to above analysis, we made following observations:
Observation 1: For option ‘a’, only when UE cannot find any good beam in serving cell, the inter-cell measurement will be triggered, which likely lead to late handover.
Observation 2: ‘N best beams’ may lead to unnecessary inter-cell measurement and handover for some rare cases in 5G, but it can avoid late handover.
Moreover, based on these observations we propose the following:
[bookmark: _GoBack]Proposal 1: Serving cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1.
Proposal 2: The value of N for neighbouring cell and serving cell can be configured independently and differently, to keep the operators’ configuration flexibility. 
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