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1
Introduction
At RAN#84, a new WI SON and MDT for NR was approved [1]. In this paper, we would like to discuss the following L2 measurements:
· Received Random Access Preambles
(has been captured in TR 37.816 [2])
· Number of users for RRC_CONNECTED
(has been captured in TR 37.816 [2])
· Number of users for RRC_INACTIVE
(has been captured in TR 37.816 [2])
· PDCP end user throughput measurements

(was discussed in the SI phase)
2
Discussion
2.1
Received Random Access Preambles
The measurement RRAP is defined in TS 36.314 and the intention is to improve RACH configuration. In NR, RACH is a fundamental procedure and RACH performance is very important to operators. So generally we see a strong need to also define the measurement in NR.

4.1.2
Received Random Access Preambles

A use case for this measurement is RACH configuration optimization, where Received Random Access Preambles is signaled across an OAM interface.
Protocol Layer: MAC

	Definition
	Received Random Access Preambles. This measurement is applicable to PRACH. The reference point is the Service Access Point between MAC and L1. The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in a cell. The measurement is done separately for:

-
Dedicated preambles

-
Randomly selected preambles in the low rangeRandomly selected preambles in the low range

-
Randomly selected preambles in the high range.

The unit of the measured value is [/s].


We think LTE definition can be used as a baseline for NR. Currently the LTE definition is flexible enough and it is a measurement performed by eNB, so there should not be much impacts for network implementation for NR.
Propsoal 1: It is proposed to introduce the measurement Received Random Access Preambles and the LTE definition is the baseline.

2.2
Number of users for RRC_CONNECTED

In LTE, the measurement number of active Ues has been specified, i.e. section 4.1.3 in TS 36.314. The objective of the measurement is to measure number of active Ues per QCI for OAM purpose. Generally the measurement is about transmitting and receiving data.
So far, TS 36.314 has defined the following types of number of users:

· number of active UEs in the DL per QCI

· number of active Ues in the UL per QCI

· number of active Ues

· number of active Ues per QCI

In NR, for number of users for RRC_CONNECTED, basically we think LTE definitions can be followed and all above 4 types of measurements should be considered. During the SI RDCU phase, RAN2 used 5QI or mapped 5QI (a single 5QI mapped to a DRB) for some measurements. We also think that this granularity can be considered for the measurement number of users.

Proposal 2: It is proposed RAN2 to agree on introuding the following measurements for number of users for RRC_CONNECTED:
· number of active UEs in the DL per mapped 5QI
· number of active Ues in the UL per mapped 5QI
· number of active Ues

· number of active Ues per mapped 5QI

LTE definitions on number of active Ues can be a baseline.
2.3
Number of users for RRC_INACTIVE
For the measurement number of user for RRC_INACTIVE, we think it is different from number of users for RRC_CONNECTED even if the titles are quite similar. For Ues in RRC_INACTIVE, there is no data transmission so this measurement does not have any relation with data transmission.
In TS 38.331, RRC_INACTIVE is generally characterised as below. It is noted that one important feature is that both UE and network need to stored AS context if the UE has moved into RRC_INACTIVE.
	-
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 AS context;

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

The UE:

-
Monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using I-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).


So our understanding on the measurement is as below:

· This measurement is to count the number of users in RRC_INACTIVE for each NR cell during an interval (configurable by the network), and it is equal to the number of stored UE AS context
It is noted that TS 28.552 has defined the measurement RRC connection number in section 5.1.1.4, and we think the measurement is about Ues in RRC_CONNECTED. For our above understanding, it is quite similar as TS 28.552.
Proposal 3: It is proposed RAN2 to agree on the following definition for the measurement number of users for RRC_INACTIVE:

- the number of users in RRC_INACTIVE (or the nubmer of stored UE AS context) for each NR cell during an interval (configurable by the network)
2.4
PDCP end user throughput measurements
According the attached CR S5-191484 in the LS [3], the purpose of this measurement is to ensure end user satisfaction and well functioning and well configured cells. If an end user often experiences low quality during use of a service, the end-user might change wireless subscription provider, i.e. loss of income for the network operator.

In our understanding, the PDCP end user throughput should reflect actual scheduled throughput. We think there are two options.

Option 1:  Calculate based on the PDCP volume measurement and UL/DL delay measurement

Option 2:  Reuse the DL/UL throughput measurement in the RLC entity

For option 1, the end user throughput is calculated as the PDCP volume measurement/ the delay measurement. The UL/DL PDCP volume measurement has been defined in TS 28.552. Also RAN2 has agreed the definitions of the RAN part of UL/DL delay measurement. Therefore option 1 does not need define new measurement. But option 1 depends on the UL/DL delay measurement. The UL delay measurement need the UE to report the D1 in RRC. Therefore it will increase the load of RRC message. The advantages are that the result is more accurate and this option can be used in all the scenarios (i.e. non-split architecture, the split architecture and the MR-DC scenario).

For option 2, it can reuse the average DL/UL UE RLC throughput measurements defined in TS 28.552. The difference between the volume of RLC SDUs and the volume of PDCP SDUs is the size of PDCP header, the size of the MAC-I and the volume of PDCP control PDUs. We think the difference is small when the PDCP end user throughput is large. Therefore it can be used in the no-split, two-split and three-split scenarios. For the non-split bearers in MR-DC, it can be used as the same to the bearers in the NR SA. For the split bearers in the MR-DC, both the MN and SN can obtain the DL/UL throughput in the RLC entity. The node hosting the PDCP entity can combine the RLC throughput measurement results of these two nodes to obtain the throughput of this split bearer. Therefore this option also can be used in all the scenarios. This option does not need the RRC reporting of UE. It can avoid to increase the load of Uu. The disadvantage is that the result is less accurate than the result in option 1.

The summary of the comparison is listed in Table 1.

Table 1 Option 1 VS Option 2
	
	Option 1
	Option 2

	Advantages
	Reuse the existing measurements
The result is more accurate
	Reuse the existing measurements
UE does not need to report D1

	Disadvantages
	Need UE to report D1 in RRC. It may increase the load of Uu
	The result is less accurate


Observation 1: There are two options to reflect the end user throughput measurements.

· Option 1: Calculate based on the PDCP volume measurement and UL/DL delay measurement
· Option 2: Reuse the DL/UL throughput measurement in the RLC entity
Proposal 4: It is proposed to choose the measurement method of end user throughput based on the comparison between option 1 and option 2.
3
Conclusions
In this paper, we provide discussions on new L2 measurements, and it is proposed:
Propsoal 1: It is proposed to introduce the measurement Received Random Access Preambles and the LTE definition is the baseline.

Proposal 2: It is proposed RAN2 to agree on introuding the following measurements for number of users for RRC_CONNECTED:

· number of active UEs in the DL per mapped 5QI
· number of active Ues in the UL per mapped 5QI
· number of active Ues

· number of active Ues per mapped 5QI

LTE definitions on number of active Ues can be a baseline.
Proposal 3: It is proposed RAN2 to agree on the following definition for the measurement number of users for RRC_INACTIVE:

- the number of users in RRC_INACTIVE (or the nubmer of stored UE AS context) for each NR cell during an interval (configurable by the network)
Proposal 4: It is proposed to choose the measurement method of end user throughput based on the comparison between option 1 and option 2.
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