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Agreements

1
For SA case, introduce the following measurements for number of users for RRC_CONNECTED:

-
number of active UEs in the DL per mapped 5QI per cell

-
number of active UEs in the UL per mapped 5QI per cell

-
number of active UEs per cell

-
number of active UEs per mapped 5QI per cell

LTE definitions on number of active UEs can be a baseline.

2
Introduce both mean and max number for active UE.

3
Introduce both mean and max number for stored inactive UE contexts. The level is per at least gNB.

4
For SA case, reuse the DL/UL throughput measurement in the RLC entity in SA5.
It is agreed in RAN2#107bis meeting that both mean and max number of stored inactive UE context will be introduced per at least gNB, which to our understanding is used for the OAM to understand the memory consumption at RAN node. 

In this contribution, we will address other potential use cases that can be considered for inactive UE counting, which would bring extra benefits to help improving network’s configuration as well as saving UE power consumption. 
Discussion
 Number of INACTIVE UE context per RNA

According to current specs, when UE transits to RRC_INACTIVE a RAN-based notification area (RNA) will be configured to the INACTIVE UE by NG-RAN, where UE is allowed to move around without notifying the NG-RAN. UE is required to perform RNA update periodically (upon expiry of T380) or when it moves outside the configured RNA so that RAN is always aware of the RNA that INACTIVE UE belongs to. 

Since network is always aware of the RNA inactive UE belongs to, it is possible to count the number of inactive UE context (both mean and maximum number) stored per RNA, which can be used for the RAN node to know the resource consumption in granularity of RNA level, therefore to help for configuration of RNA at network’s side.
Observation 1: A RAN based notification area (RNA) will be configured to UE by NG-RAN once it transits to RRC_INACTIVE mode, and the network is always aware of which RNA inactive belongs to.
Proposal 1: The number of UE inactive context stored (both mean and maximum number) can be counted per RNA to help the network to optimize the configuration of RNA.
 Number of UE whose duration time in RRC_INACTIVE is below a configured threshold
Another important use case of INACTIVE UE counting is to optimize the determination of state transition at network’s side. In NR, the network might determine to move a UE into RRC_INACTIVE state when there is no traffic for a certain time to reduce power consumption at UE’s side. Inappropriate determination of state transition might lead to the case where UE only stays in RRC_INACTIVE state for a very short period and immediately initiate RRC connection resume procedure, which is a waste of resource and increases unnecessary transmission delays. What’s worse is that frequent unnecessary state transition will lead to more power consumption which is actually against the intention of introducing RRC_INACTIVE mode.
Observation 2: Inappropriate determination of state transition will send UE to RRC_INACTIVE mode in vain, e.g., UE initiates RRC connection resume procedure shortly after transition to RRC_INACTIVE mode, which delays the data transmission unnecessarily while consumes more power at UE’s side.
To void such case, it’s beneficial to support the measurement on the number of users whose duration time in RRC INACTIVE is below a configured threshold. This measurement can be used o diagnose the condition on the state transition, therefore help to optimize the determination on the state transition.

Observation 3: The number of users whose duration time in RRC_INACTIVE state is below a configured threshold can be used to diagnose if the decision on state transition is appropriate.
Proposal 2: To optimize the determination on state transition, measurement on the number of users whose duration time in RRC_INACTIVE is below a configured threshold, shall be supported. 
Similar to measurement on the number of users in RRC_INACTIVE, the measurement on the number of users whose duration time in RRC_INACTIVE is below a configured threshold can also be performed by the options provided as follows:

Option1: The number of UE whose duration time in RRC_INACTIVE is below a configured threshold is counted per RNA.
Option2: The number of UE whose duration time in RRC_INACTIVE is below a configured threshold is counted per cell where the INACTIVE UE is considered “belongs to” the cell in which the UE is released from RRC_CONNECTED to RRC_INACTIVE.
Observation 4: The number of users whose duration time in RRC_INACTIVE is below a configured threshold can be counted with following two options:

Option1: The number of UE whose duration time in RRC_INACTIVE is below a configured threshold is counted per RNA.
Option2: The number of UE whose duration time in RRC_INACTIVE is below a configured threshold is counted per cell where the INACTIVE UE is considered “belongs to” the cell in which the UE is released from RRC_CONNECTED to RRC_INACTIVE.
The determination of state transition is made by the cell where UE is released from RRC_CONNECTED to RRC_INACTIVE based on some sort of cell-specific configuration, e.g. state transition timer. Therefore it’s preferred that the number of users whose duration time in RRC_INACTIVE is below a configured threshold is counted per cell, where the INACTIVE UE is considered “belongs to” the cell in which it is released from RRC_CONNECTED to RRC_INACTIVE.

Observation 5: The determination of state transition is made by the cell where UE is released from RRC_CONNECTED to RRC_INACTIVE based on some sort of cell-specific configuration, e.g. state transition timer, which can be better reflected by counting the number of users whose duration time is below a configured threshold per cell. 
Proposal 3: The number of UE, whose duration time in RRC_INACTIVE is below a configured threshold, shall be count per cell, where the INACTIVE UE is considered “belongs to” the cell in which the UE was released from RRC_CONNECTED state to RRC_INACTIVE state. 
Conclusion

Based on the above discussion, we have following observations and proposals:
-   Number of UE INACTIVE context per RNA
Observation 1: A RAN based notification area (RNA) will be configured to UE by NG-RAN once it transits to RRC_INACTIVE mode, and the network is always aware of which RNA inactive belongs to.
Proposal 1: The number of UE inactive context stored (both mean and maximum number) can be counted per RNA to help the network to optimize the configuration of RNA.
-   Number of users whose duration time in RRC_INACTIVE is below a configured threshold

Observation 2: Inappropriate determination of state transition will send UE to RRC_INACTIVE mode in vain, e.g., UE initiates RRC connection resume procedure shortly after transition to RRC_INACTIVE mode, which delays the data transmission unnecessarily while consumes more power at UE’s side.

Observation 3: The number of users whose duration time in RRC_INACTIVE state is below a configured threshold can be used to diagnose if the decision on state transition is appropriate.

Proposal 2: To optimize the determination on state transition, measurement on the number of users whose duration time in RRC_INACTIVE is below a configured threshold, shall be supported. 

Observation 4: The number of users whose duration time in RRC_INACTIVE is below a configured threshold can be counted with following two options:

Option1: The number of UE whose duration time in RRC_INACTIVE is below a configured threshold is counted per RNA.
Option2: The number of UE whose duration time in RRC_INACTIVE is below a configured threshold is counted per cell where the INACTIVE UE is considered “belongs to” the cell in which the UE is released from RRC_CONNECTED to RRC_INACTIVE.

Observation 5: The determination of state transition is made by the cell where UE is released from RRC_CONNECTED to RRC_INACTIVE based on some sort of cell-specific configuration, e.g. state transition timer, which can be better reflected by counting the number of users whose duration time is below a configured threshold per cell. 

Proposal 3: The number of UE, whose duration time in RRC_INACTIVE is below a configured threshold, shall be count per cell, where the INACTIVE UE is considered “belongs to” the cell in which the UE was released from RRC_CONNECTED state to RRC_INACTIVE state. 
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