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1
Introduction
At RAN2#105b, there were the following agreements on L1 and L2 measurements. Regarding number of active UEs, there was one FFS and this paper is to provide our analysis on it.

1
Introduce the following measurements into NR:

-
Received Random Access Preambles

-
Number of active UEs (DL/UL per QCI, total, per QCI). FFS whether UEs in RRC inactive state should be counted or not.
2
Discussion
In TS 36.314, the measurement number of active UEs has been defined, and the measurements take user data activity into account. For example for number of active UEs in the DL per QCI, it refers to UEs for which there is buffered data for the DL for DRBs. In LTE, the measurement is for RRC connected UEs as data activity only happens for such UEs.

In NR, there are three states as specified in TS 38.300:

· RRC_IDLE

· RRC_INACTIVE

· RRC_CONNECTED
Following LTE principle, in NR, the measurement number of active UEs should be applicable for UEs in RRC_CONNECTED.

For RRC_INACTIVE in NR, currently the UE does not have any data activity according to TS 38.331 (shown in section 5 Annex), so it does not make sense to perform the measurements number of active UEs for UEs in RRC_INACTIVE.
Observation 1: The measurement number of active UEs is applicable for UEs in RRC_CONNECTED.
Observation 2: The measurement number of active UEs is not applicable for UEs in RRC_ INACTIVE.
Based on the above two observations, we have the following proposal:
Proposal 1: It is proposed RAN2 to agree that the measurement number of active UEs is only applicable for UEs in RRC_CONNECTED.
3
Conclusions
In this paper, we discuss for which state the measurement number of active UEs should be applicable for.
Firstly, we have the following observations:

Observation 1: The measurement number of active UEs is applicable for UEs in RRC_CONNECTED.
Observation 2: The measurement number of active UEs is not applicable for UEs in RRC_ INACTIVE.
Secondly, we have the following proposal:

Proposal 1: It is proposed RAN2 to agree that the measurement number of active UEs is only applicable for UEs in RRC_CONNECTED.

Regarding proposal 1, we have prepared a TP [2] and the TP is based on the RAN2 agreements at RAN2#105bis.
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Annex

4.2.1
UE states and state transitions including inter RAT

A UE is either in RRC_CONNECTED state or in RRC_INACTIVE state when an RRC connection has been established. If this is not the case, i.e. no RRC connection is established, the UE is in RRC_IDLE state. The RRC states can further be characterised as follows:

-
RRC_IDLE:

-
A UE specific DRX may be configured by upper layers;

-
UE controlled mobility based on network configuration;

-
The UE:

-
Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5);

-
Monitors a Paging channel for CN paging using 5G-S-TMSI;

-
Performs neighbouring cell measurements and cell (re-)selection;

-
Acquires system information and can send SI request (if configured).

-
RRC_INACTIVE:

-
A UE specific DRX may be configured by upper layers or by RRC layer;

-
UE controlled mobility based on network configuration;

-
The UE stores the UE Inactive AS context;

-
A RAN-based notification area is configured by RRC layer;

The UE:

-
Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5);

-
Monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using fullI-RNTI;

-
Performs neighbouring cell measurements and cell (re-)selection;

-
Performs RAN-based notification area updates periodically and when moving outside the configured RAN-based notification area;

-
Acquires system information and can send SI request (if configured).

-
RRC_CONNECTED:

-
The UE stores the AS context;

-
Transfer of unicast data to/from UE;
-
At lower layers, the UE may be configured with a UE specific DRX;

-
For UEs supporting CA, use of one or more SCells, aggregated with the SpCell, for increased bandwidth;

-
For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

-
Network controlled mobility within NR and to/from E-UTRA;

-
The UE:

-
Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5), if configured;

-
Monitors control channels associated with the shared data channel to determine if data is scheduled for it;

-
Provides channel quality and feedback information;

-
Performs neighbouring cell measurements and measurement reporting;

-
Acquires system information.
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