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1
Introduction
Currently RAN3 is discussing the possible contents for load reporting; which measurement would be appropriate for load reporting. On the other hand, RAN2 seems that they already agreed some L2 measurement, which can also be used as load reporting; “Number of Active UEs”. As the definition would be developed in RAN2, RAN3 can introduce it with very limited impact; just transfer it via interfaces defined in RAN3. Thus, this contribution analyse “Number of Active UEs” for load reporting and proposes to introduce it for load reporting.
2
Discussion
2.1 Current RAN2 status of Number of Active UEs
Followings show the current RAN2 agreement on Number of Active UEs.

RAN2#105bis[1]:

Agreements:

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
Use SA5 defined measurements instead of measurements in TS 36.314 for the following measurements:

-
4.1.1 PRB usage 

-
4.1.4 Packet Delay 

-
4.1.5 Data loss 

RAN2#106 [2]:
Agreements:

1
RRC INACTIVE users are counted in a RAN2 metric.

2
In NR, Number of users is counted separately for RRC_CONNECTED and RRC_INACTIVE
RAN2#107 [3]:
Agreements:

1
For L2 measurements that have been checked by RAN2 and RAN3 during study item phase, put a general reference (i.e., one or two sentences) in RAN2 new TS (38.314) .

2
SA5 could just discuss the use case and let RAN2 and RAN3 decide on definitions (as per current LTE handling on L2 measurement). It should be confirmed by SA5.

3
RAN2 and RAN3 can directly add new measurements as well as the relevant definitions in RAN2 TS, and then SA5 could capture use cases in their specs





Note that, in RAN2#107, no more specific discussion on number active UEs were seen.
Based on above, RAN2 already agreed to have number of active UEs and granularity discussion seems to be settled.
Observation 1: RAN2 already agreed to specify number of active UEs (including its granularity)
2.2 Background of the number of active UEs
It has been there since initial release of TS36.314 [4]. The reasoning of it was mentioned in [5] as follows. (Note that, at that age, different measurement name was used.)

-------------------------------------------Start of quotation from [5] -------------------------------------------

3.2.5  Number of UEs having buffered data (queue length, per QoS class)
This is the number of UEs having buffered data in the DL/UL. For the UL, this can be estimated from the buffer status reports. Since LTE is based on the data scheduling principle over a shared channel, the number of UEs (or radio bearers) having buffered data, or the queue length, is an important measure to monitor the congestion level as in any queueing system.

-------------------------------------------End of quotation from [5] -------------------------------------------

Thus, it seems that number of active UEs was introduced to monitor the congestion level = load status.

Furthermore in latest version of TS36.314 [6], following was described.

-------------------------------------------Start of quotation from [6] -------------------------------------------

The objective of the measurement is to measure number of active UEs per QCI for OAM performance observability. It is intended to be part of a calculation to determine the bitrate UEs achieve when they are active, i.e. when applications are transmitting and receiving data.

-------------------------------------------End of quotation from [6] -------------------------------------------

That would be nature of this measurement. If some data in buffer (based on the active UE definition in [6]), the common radio resource would be consumed to transfer it. So, the radio resource would be divided by them in general. Thus, the more active UEs are, the lower the achievable bitrate for the cell would be. Thus, it would reflect the bitrate UEs achieve. (Note that the logic is not changed even in NR.)

Observation 2: RAN2 introduced “number of active UEs” very long time ago to determine the bitrate UEs achieve.
2.3 Necessity to introduce “number of active UEs” as load reporting.
One of the purpose of the load management is “to distribute cell load evenly among cells” as agreed in BL CR [7]. That is for providing higher bitrates by avoiding uneven distribution as mentioned in [8]. Thus, the reporting is required to indicate the bitrate UEs achieve to (re-)distribute UEs.

Observation 3: RAN3 needs to introduce the reporting to indicate the bitrate UEs achieve for avoiding uneven distribution.

As mentioned in previous section, “number of active UEs” are exactly meet the purpose and the specification impact would be very limited because the definition will be specified in in RAN2.
Observation 4: “Number of active UEs” can (1) indicate the bitrate UEs achieve and (2)be easily introduced as the definition will be specified in RAN2.

Thus, following proposal is obtained.

Proposal1: RAN3 to add “number of active UEs” in load reporting
2.4 Further supplemental information against “number of active UEs”
As mentioned above, “Number of active UEs” can indicate the bitrate UEs can achieve. However, this parameter just indicates buffered UEs at the moment. Thus, it cannot adopt surge of traffic.

For example, at soccer stadium, number of active UEs may be low during game as people are concentrating on watching game. But, once entering half time, there would be surge of traffic and load management will take some time to handle it.

So, it would be better to consider such traffic surge in advance.

Observation 5: Even with“Number of active UEs,” load management considering traffic surge in advance  is impossible because it just indicates buffered UEs at the moment (i.e. not reflecting possible future traffic.)

To estimate surge of traffic, “RRC connection number,” which is defined in TS28.552 [9], seems useful because it can be used to estimate potential number of active UEs; all UEs RRC connected has possibility to be “active UEs.”
Observation 6: “RRC connection number,” which is defined in TS28.552 [9], can be used to estimate potential number of active UEs.

Thus, following proposal is obtained.

Proposal 2: RAN3 to add “RRC connection number” in load reporting in addition to “Number of active UEs”
3
Conclusion
This contribution analyse “Number of Active UEs” for load reporting and proposes to introduce it for load reporting. Following observations and proposals are obtained
Observation 1: RAN2 already agreed to specify number of active UEs (including its granularity)
Observation 2: RAN2 introduced “number of active UEs” very long time ago to determine the bitrate UEs achieve.
Observation 3: RAN3 needs to introduce the reporting to indicate the bitrate UEs achieve for avoiding uneven distribution.

Observation 4: “Number of active UEs” can (1) indicate the bitrate UEs achieve and (2)be easily introduced as the definition will be specified in RAN2.

Proposal 1: RAN3 to add “number of active UEs” in load reporting

Observation 5: Even with“Number of active UEs,” load management considering traffic surge in advance  is impossible because it just indicates buffered UEs at the moment (i.e. not reflecting possible future traffic.)

Observation 6: “RRC connection number”, which is defined in TS28.552 [9], can be used to estimate potential number of active UEs.

Proposal 2: RAN3 to add “RRC connection number” in load reporting in addition to “Number of active UEs”
References
[1] R2-1905501, “Report of 3GPP TSG RAN2#105bis meeting”, ETSI MCC
[2] R2-1908601, “Report of 3GPP TSG RAN2#106 meeting”, ETSI MCC
[3] R2-1911511, ”Report from breakout session”, Vice-Chairman (CMCC)
[4] RP-081034, “TS 36.314, Version 1.0.0”, Huawei
[5] R2-080444, “eNB measurements for RAN performance monitoring”, NTT DoCoMo, T-Mobile, Orange, KPN
[6] TS36.314 v15.2.0
[7] R3-194776, “38.300 BLCR for introducing NR SON features”, CMCC

[8] R3-183902, “Way forward on Load management for NSA”, NTT DOCOMO, INC., KT, T-Mobile USA, Verizon, China Unicom, Telecom Italia, Orange, ZTE, Deutsche Telekom
[9] TS28.552 v16.3.0
