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Discussion
1 Introduction
RAN2 agreed that multiple beam operation and related procedures should be studied in RAN2 #102. In this contribution, we discuss the cell quality derivation in NR-U. 
2 Discussion
In multi-beams operation, network needs a certain period of time to transmit the SS/PBCH block burst set. However, network on unlicensed frequency should first occupy the channel using LBT to transmit the SS/PBCH block, and it may or may not be able to occupy the channel enough to transmit the whole SS/PBCH block burst set.
If the occupancy period is shorter than a length of the SS/PBCH block burst set, or if LBT is succeeded in the middle of SS/PBCH burst, the network may transmit only a portion of the SS/PBCH block burst set. Therefore, it seems reasonable to assume that the SS/PBCH block burst set can be partially transmitted on unlicensed frequency.
Proposal 1
RAN2 assume that the SS/PBCH block burst set can be partially transmitted within a measurement window on unlicensed frequency.
UE derives the cell quality by averaging the measurement result of N best beams above a threshold. However, if proposal1 is acceptable, it is impossible that all beams always have a change to transmit the SS/PBCH block, and from UE perspective, it may not receive the SS/PBCH block via the practical best beam. During a certain measurement window, if the SS/PBCH block is not transmitted via a beam which was the best beam in the previous cell quality derivation and UE derives the cell quality just based on beams detected during this measurement window, the cell quality will decline improperly as shown in figure below.

[image: image1.emf]#

1

#

2

#

3

#

4

#

5

#

6

#

7

#

8

N-1th measurement window Nth measurement window

Measurement periodicity

Occupation period

Occupation 

period

LBT results

#

1

#

2

#

3

#

4

Transmitted 

SS/PBCH block

#

1

#

2

#

3

#

4

#

5

#

6

#

7

#

8

#

1

#

2

#

3

#

4

Beam & Cell 

quality

averaging

NW side

UE side

Cell qulity Cell qulity

#

9

#

0

#

5

#

6

#

7

#

8

#

9

#

0

Threshold Threshold

Steep decline


Figure 1
Observation
Wrong cell quality derivation can happen in NR-U because SS/PBCH may not be transmitted via the practical best beam.

Such wrong quality derivation can happen in NR-U and this will trigger unnecessary measurement reporting and wrong mobility decision. Therefore, RAN2 needs to study how to handle such a wrong cell quality derivation in multi-beam operation on unlicensed frequency.
Proposal 2
Study how to handle the wrong cell quality derivation in multi-beam operation on unlicensed frequency.
3 Conclusion
In this contribution, we discussed the cell quality derivation in NR-U and made following proposals:
Proposal 1
RAN2 assume that the SS/PBCH block burst set can be partially transmitted within a measurement window on unlicensed frequency.

Observation
Wrong cell quality derivation can happen in NR-U because SS/PBCH may not be transmitted via the practical best beam.

Proposal 2
Study how to handle the wrong cell quality derivation in multi-beam operation on unlicensed frequency.
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