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Introduction

The measurement on inactive UE has been discussed in email discussion [107#49][NRL2 measurement], and the majority agrees that the inactive UE will be counted as the UE AS context stored per NR cell, which we consider is a little ambiguous as the definition on “cell” is not clear in case UE is sent to inactive state. Moreover, there are some use case we considered would be beneficial to consider regarding to inactive UE counting. In this contribution we will discuss the remaining issue on inactive UE counting and potential enhancements that can be considered.
Discussion
 Number of INACTIVE UE context

Based on the outcome of email discussion[107#49], the inactive UE AS context will be counted per NR cell, which is feasible since the stored UE AS context contains information of the last serving cell that the UE was connected to before it enters RRC_INACTIVE state. Therefore, to be more specific, the stored inactive UE AS context is actually counted per last serving cell.
Observation 1: Per NR cell UE context counting can be done by the last serving cell information included in the UE context.
According to current specs, when UE transits to RRC_INACTIVE, the INACTIVE UE context is stored in the last serving gNB node. And 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. 

During RNA update procedure, the UE context may be relocated, e.g. when UE decides to access to another gNB. And the target gNB will trigger UE context retrieve procedure to get the UE context from the source gNB. In other case, if the source gNB decides not to relocate the UE context and sends UE back to RRC_INACTIVE, the UE context will still be kept in the source gNB. Or the UE context might be released  if the receiving gNB fails to retrieve UE context and RAN decides to send UE to idle.
Observation 2: When UE transits to RRC_INACTIVE, the corresponding INACTIVE UE context is stored in the last serving gNB node, which might be re-located to other gNB during RNA update procedure.
One of the most important use case for the number of stored inactive UE context is to understand the memory consumption at RAN node. To count the inactive UE context per last serving cell cannot reflect the actual memory consumption at RAN node as the UE context could relocated to another gNB while the UE context only contains the serving cell information that belongs to the last serving gNB.
Observation 3: To count the inactive UE context per last serving cell cannot reflect the actual memory consumption at RAN node as the UE context might be relocated to another gNB while the UE context only contains the cell information that belongs to the source gNB.

Therefore, in order to reflect the actual memory consumption at RAN part, the UE INACTIVE context stored shall be counted per gNB instead of per NR cell.

Proposal 1: The number of stored UE INACTIVE context is counted per gNB instead of per last serving cell, which can reflect the realist memory consumption at RAN node.

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 very long time. 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. 

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 4: 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 5: 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 6: 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
Observation 1: Per NR cell UE context counting can be done by the last serving cell information included in the UE context.

Observation 2: When UE transits to RRC_INACTIVE, the corresponding INACTIVE UE context is stored in the last serving gNB node, which might be re-located to other gNB during RNA update procedure.
Observation 3: To count the inactive UE context per last serving cell cannot reflect the actual memory consumption at RAN node as the UE context might be relocated to another gNB while the UE context only contains the cell information that belongs to the source gNB.

Proposal 1: The number of stored UE INACTIVE context is counted per gNB instead of per last serving cell, which can reflect the realist memory consumption at RAN node.
-   Number of users whose duration time in RRC_INACTIVE is below a configured threshold
Observation 4: 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 5: 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 6: 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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