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1 Introduction

Currently, some measurements are defined in TS 36.314 [1] and they could be used for RRM, OAM and other purposes.
In SA5, we presented a discussion paper [2] in order to discuss new measurements and a CR is also provided [3]. It is planned that SA5 firstly discuss use cases and RAN2 discuss the definitions based on SA5’s progress.
In this paper, regarding the new measurement average number of active UEs we provide analysis on background and technical aspects.
2 Discussion on average number of active UEs
2.1 Background
E-UTRAN Average number of active UEs is a useful measure of network performance, also it’s a key input for operator to optimize network coverage and capacity.

The access capabilities of LTE network includes hardware processing and software processing ability, the bottleneck of the current site access capability is mainly software processing ability, namely data transmission RRC connection permission, the number of users, so the site access capability with data transmission RRC index to assess the number of connected users.

If the average number of active UEs in the measured period is too many, it will consume a large number of wireless resources, which leads to a new call cannot access. Therefore, in timely scheduling will reduce the Quality of user's experience, so the effective number of RRC connections is an important indicator.

There are “Average number of active UEs on the DL” and “Average number of active UEs on the UL” measurements defined in TS 32.425. However, the number of active UEs either on uplink or downlink cannot effectively reflect the actual number of data in the network to be sent to activate the number of users.

Figure 1 shows an example of the relation between average number of active UEs and active UEs DL or UL measurements in the network.
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Figure 1 Relation between active UEs average and active UEs DL or UL
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We can see from the Figure 1 that a single uplink or downlink of the number of active UEs cannot effectively reflect the actual number of data in the network to be sent to activate the number of users. 
The maximum number of active users is related to the design of LTE protocol and the ability of the device, which is mainly limited by the ability of the system equipment, but it has nothing to do with the uplink and downlink. Additionally, to clarify the capacity of LTE control plane, in 3GPP 25.913/36.913 for network capacity requirements, it is not distinguished between the uplink and downlink in 3GPP, instead of which is “The system should be able to support at least 300 active users without DRX in a 5 MHz bandwidth”.
As the number of active users is reflected to users which have data to process(transmitting or receiving)，the connection between active users and the RRC connected users can be established, which can be better monitoring the business characteristics of the cell. In order to be consistent with RRC connected users, the average number of active uses should be added.
In [2], we provide analysis on average number of active UEs and the text is as below.
The average number of active users is mainly used as Key Performance Indicators for 4G wireless cell capacity expansion, so the single index of “average number of active users” has more maneuverability and landing characteristics, which is also consistent with the concept of "RRC" (In session time for UE) used in other networks. To better represent the ability of wireless network and for operator to better monitor the UE number directly, average number of active UEs should be considered as a new measurement. We propose to define a measure of average number of active UEs as following:
Average number of active UEs: This measurement provides the average number of UEs that have DTCH data queued on either the downlink or the uplink. Single user when data is cached both on uplink and downlink at the same time, should be countered as 1 active UE.

In [1], two measurements of average number of active UEs on both uplink and downlink have been defined. However, the number of single uplink or downlink users cannot effectively reflect the actual number of transceiving data users in the network. In our opinion, average number of active UEs can be seen as enhancements to monitor the number of data transceiving UE directly. Since the use case of the new measurement is OAM performance observability, there may be impacts to OAM and eNB, but no UE impact is foreseen.
Observation 1: if SA5 agree on the use case of average number of active UEs, RAN2 could discuss and decide on the definitions in TS 36.314.
Observation 2: the definition of the new measurement average number of active UEs has no UE impact.
2.2 Definitions in TS 36.314
Based on SA5 use cases on average number of active UEs, we think a new measurement Number of Active UEs per QCI is needed.
For example, if there are three time units and the UE data activities are as below:

	
	TU 1 (the 1st 10ms)
	TU 2 (the 2nd 10ms)
	TU 3 (the 3rd 10ms)

	Uplink data activity on QCI 6
	Yes
	
	Yes

	Downlink data activity on QCI 6
	
	Yes
	Yes


According to the current Number of Active UEs per QCI (in the DL or in the UL), the eNB will get:

- Number of Active UEs in the DL per QCI (on QCI 6): 2
- Number of Active UEs in the UL per QCI (on QCI 6): 2
For the new measurement Number of Active UEs per QCI, an active UE should meet one of the following three criteria in one time period:

(1) There is buffered data only on the UL

(2) There is buffered data only on the DL

(3) There is buffered data on both UL and DL
So the eNB will get the following information based on the new measurement:
- Number of Active UEs per QCI (on QCI 6): 3

Proposal 1: It is proposed to introduce Number of Active UEs per QCI and the proposed definition is:
- in one time period, an active UE is counted if there is buffered data either on the DL or on the UL or both, and left definition/parameter/formula can reference to the existing measurement Number of Active UEs in the DL/UL per QCI.
3 Summary
In this contribution, we provide the technical analysis on the new measurement average number of active UEs. It is proposed:
Proposal 1: It is proposed to introduce Number of Active UEs per QCI and the proposed definition is:

- in one time period, an active UE is counted if there is buffered data either on the DL or on the UL or both, and left definition/parameter/formula can reference to the existing measurement Number of Active UEs in the DL/UL per QCI.
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