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Introduction

In RAN2 #97 meeting, it was agreed that for cell reselection, cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1.
In this contribution, we will further discuss the cell quality derivation procedure.
Discussion

In RAN2 #99bis meeting, it was agreed that "cellBarred" IE (corresponding to "Information for quick identification that UE can't camp on the cell" in RAN1 LS) is present in the MIB and it has the same effect as the LTE "cellBarred" IE. The cellBarred IE used in NR is as same as LTE to prevent an idle mode UE camping on a cell.

It may need to further discuss, when will an idle mode UE check the cellBarred IE? In LTE, the cellBarred IE is present in SIB1. An idle mode UE will only check the cellBarred IE in a cell when the cell is ranked as a best cell in cell reselection procedure or a suitable cell in cell selection procedure. An unnecessary cell quality derivation procedure for a barred cell will happen in LTE. However, this could be tolerated, if we compare with the power consumption for checking each measures cell’s cellBarred IE in SIB 1.
In NR, in order to quickly identify whether a cell could be camped on, the cellBarred IE is agreed to be present in MIB. Since the periodicity of MIB is more frequently than the periodicity of SIB 1, an NR idle mode UE can more quickly check the cellBarred IE than an LTE idle mode UE can. However, if NR cell re/selection procedure still keeps the same the principle which is only to check the cellBarred IE for a best/suitable cell as LTE, the unnecessary cell quality derivation procedure for a barred cell will still happen in NR.
According to the RAN2 agreement, the cellBarred IE could be present in the MIB. The unnecessary cell quality derivation procedure for a barred cell could be actually prevented for NR, once an idle mode UE does not choose a best beam corresponding to a cell sets up the cellBarred IE in MIB at cell quality derivation stage. Base on this, the unnecessary cell quality derivation procedure for the barred cell is prevented. This could reduce more latency delay for the cell re/selection procedure and also reduce the power consumption for an idle mode UE.
When we consider some additional power consumption may be caused by an NR idle mode UE in cell quality derivation procedure, like the NR idle mode UE may need to decode the SS/PBCH block for each best beam to check whether this best beam could be ignored in cell quality derivation procedure. Based on the RAN1 agreement, we could discover that this problem may not be so serious. Since RAN1 has agreed that the content of PBCH should be the same within a cell. Hence, once an idle mode UE discover that a cell sets up the cellBarred IE in MIB, other best beams corresponding to that cell should be ignored in cell quality derivation procedure. The NR idle mode UE does not need to decode the SS/PBCH block for each best beam corresponding to the same cell. Based on this, we propose an idle mode UE should not take a best beam corresponding to a cell sets up the cellBarred IE in MIB into consideration when the UE derives the cell quality.
Proposal: An idle mode UE should not take a best beam corresponding to a cell sets up the cellBarred IE in MIB into consideration when the UE derives the cell quality.
Conclusion

Based on the discussion the following is proposed:
Proposal: An idle mode UE should not take the best beams corresponding to a cell sets up the cellBarred IE in MIB into consideration when the UE derives the cell quality.
Annex TP for 36.304:
5.2
Cell selection and reselection

5.2.1
Introduction

Cell selection is applicable in RRC_IDLE state while cell reselection is applicable in both RRC_IDLE state and RRC_INACTIVE state.

UE shall perform measurements for cell selection and reselection purposes as specified in [8].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s) associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs. The UE shall select a suitable cell based on RRC_IDLE state measurements and cell selection criteria.

In order to expedite the cell selection process, stored information for several RATs may be available in the UE.

When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. The change of cell may imply a change of RAT. Details on performance requirements for cell reselection can be found in [8].

The NAS is informed if the cell selection and reselection result in changes in the received system information relevant for NAS.

For normal service, the UE shall camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:

-
Receive system information from the PLMN; and

-
receive registration area information from the PLMN, e.g., tracking area information; and

-
receive other AS and NAS Information; and

-
if registered:

-
receive paging and notification messages from the PLMN; and

-
initiate transfer to Connected mode.

For cell selection, measurement quantity of a cell is up to UE implementation.

For cell reselection in multi-beam operations, using a maximum number of beams to be considered and a threshold which are provided in SystemInformationBlockTypeX, measurement quantity of a cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:

-
if the highest beam measurement quantity value is below the threshold: 

-
if cell status "barred" is not indicated:
-  derive a cell measurement quantity as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [11];
-
else:
-  the UE may exclude the barred cell as a candidate for cell reselection;
-
else:

-
if cell status "barred" is not indicated:
-
derive a cell measurement quantity as the linear average of the power values of up to the maximum number of highest beam measurement quantity values above the threshold.
-  else:

-  the UE may exclude the barred cell as a candidate for cell reselection;[image: image1.png]
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