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1. Introduction
In the previous RAN2#AH 1801 meeting, RAN2 agreed to support cell quality derivation for cell selection/reselection as follows: 

Agreements:
1	Cell quality derivation for cell selection is up to UE implementation.
2	As baseline of cell reselection: for multiple beams, the derivation formula used in Connected mode for cell quality is also applicable to Idle mode; i.e. the quality is calculated as a linear average over up to N best beams above a threshold which are configured per carrier and broadcasted. Further optimization can be considered, e.g., considering on the number of actual good beams (the quality of the beam is above the threshold) for cell reselection.


In this contribution, we discuss the need of additional considerations for the agreed cell quality derivation in NR Idle mode.

2. Discussion
Now we have the cell quality derivation for cell reselection, with the derivation formula used in Connected mode for cell quality; i.e. the quality is calculated as a linear average over up to N best beams above a threshold which are configured per carrier and broadcasted.
Now the remaining issues are as follows: 
· Filtering details
· Broadcasting information detail (N, threshold) 
· Additional consideration to solve mismatch of # of beams among different cells

[Filtering details]
For the filtering details, we propose to follow the LTE principle, which the L1/ L3 filtering of the measurements are implementation specific.

Proposal 1: For idle mode cell selection/reselection, L1 and L3 filtering are left to implementation.

[Broadcasting information details]
For the broadcasting information details, we need to discuss 1) the container of parameters N and threshold, and 2) whether including neighbor cell information with different N and threshold. Regarding the possibility of having different parameters for neighbor cells, we quote RAN2 agreement from RAN2#99 meeting on connected mode as follows:  
Agreements
1:	Independent N and independent threshold should be configured per carrier frequency in the MeasObject for NR-SS based and CSI-RS based L3 mobility. (This agreement does not have any implication on the number of CSI-RS resources that can be configured per cell)
In order to maintain the consistency with Connected mode, we propose to have the same parameters N and thresholds are used for intra-frequency cell reselection. For inter-frequency cell reselection, we can follow the LTE principle to signal them in a separate SI other than SIB1/2. 

Observation 1: Parameters N and threshold for cell reselection should be configured per carrier frequency. 
Observation 2: Parameters N and threshold for inter-frequency cell reselection should be signaled in a separate SI other than SIB1/2. 

Regarding the container for cell reselection information, now NR has three SIBs as follows: 
· [SIB2] for common cell re-selection information
: SIB2 is for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbor cell related.
· [SIB3] for intra-frequency cell re-selection information
: SIB3 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
· [SIB4] for inter-frequency cell re-selection information
: SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

For intra-frequency cell reselection, now we have two candidates, SIB2 and SIB3. Since the parameters here will be used for serving and other neighbor cells in the carrier frequency, it is only required to be signaled once and we believe the proper container could be SIB2. 

Proposal 2: For intra-frequency cell reselection, parameters N and threshold are signaled in SIB2 (as is the current CR).

According to observation 2, it is obvious that SIB4 shall contain parameter sets N and threshold for inter-frequency cell reselection, as is the CR. One minor FFS is whether NR will support per carrier configuration of such parameters, e.g., list of parameters in SIB4 or just using a single value for all the inter-frequency measurement. 

Proposal 3: For inter-frequency cell reselection, parameters N and threshold are signaled in SIB4 (as is the current CR). FFS whether to support per carrier configuration in SIB4

Now the remaining issue is whether we can use the parameters N and threshold in SIB2 also for inter-frequency cell reselection. If the SIB2 contains N and threshold and SIB4 does not, we propose to use the same parameters also for inter-frequency cell reselection. 

Proposal 4: If parameters N and threshold are configured only in SIB2 (and if not configured in SIB4), NR UE performs inter-frequency cell reselection using the parameters N and threshold configured in SIB2. 

[Mismatch problem of different number of detected beams]
During the cell quality derivation process, UE may observe different number of beams per different cells. If the numbers of beams which have quality above threshold are different, there could be problems as follows: 
· Performance mismatch among cells with different number of ‘good’ beams. 
: It is highly likely the UE uses small number of gNB beams for actual communication, e.g., 1 or 2. 
However, since we consider ‘average’ of up to N good beams, it cannot guarantee that the selected cell is for the maximum UE throughput. As an example, if we average two ‘high’ and ‘low’ beams, even if the UE has chance to use the ‘high’ beam, the cell quality comes out with ‘medium’ value. 
· Reliability mismatch among cells with different number of ‘good’ beams. 
: It is important for mobile UE to consider reliability and reduce unnecessary ping-pong. For such UE to seek reliability, UE needs to choose cells with larger number of ‘good’ beams but this cannot be guaranteed in the current cell quality derivation model. 
In order to solve the performance mismatch, UE needs to choose cells with the best beam. As an example, a network which wants to achieve performance-wise cell reselection can configure small N, i.e., one. However, in this case, reliability cannot be guaranteed and taken into account. 
In order to solve the reliability mismatch, UE needs to choose cells with larger number of ‘good’ beams. Obviously network needs to configure large number of N which defines maximum number of ‘good’ beams to consider and, hence, performance mismatch cannot be solved. 

Observation 3: Due to the tradeoff relationship between performance and reliability, we believe there is no solution which can solve both the performance and reliability mismatch.  

Since network can configure ‘N’ and ‘threshold’, we believe network already have means of controlling such tradeoff, e.g., performance or reliability. For an example, performance driven network may give small number of N with high threshold. On the other hand, reliability driven network may give large number of N with low threshold. 
Therefore, so far we do not see the necessity of any additional solution which increases complexity and requires additional decision making among the above tradeoff. 

Observation 4: Regarding performance/ reliability mismatch, network already have parameters, N and threshold, to be configured according to the network’s preference. 

2 Conclusion
Based on the above, RAN2 is requested to discuss and if possible agree on the following observations and proposals:

Observation 1: Parameters N and threshold for cell reselection should be configured per carrier frequency. 
Observation 2: Parameters N and threshold for inter-frequency cell reselection should be signaled in a separate SI other than SIB1/2. 
Observation 3: Due to the tradeoff relationship between performance and reliability, we believe there is no solution which can solve both the performance and reliability mismatch.  
Observation 4: Regarding performance/ reliability mismatch, network already have parameters, N and threshold, to be configured according to the network’s preference. 

Proposal 1: For idle mode cell selection/reselection, L1 and L3 filtering are left to implementation.
Proposal 3: For inter-frequency cell reselection, parameters N and threshold are signaled in SIB4 (as is the current CR). FFS whether to support per carrier configuration in SIB4
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