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1 Introduction
In this paper, we share a text proposal for L2 measurements. The TP is taken TS 36.314 and TS 28.552 as baseline. For the measurements inherit from TS 36.314 are marked with yellow. Others are intertied from TS 28.552.
2 Text Proposal
3 Measurement quantities, events and faults for collection and utilization
3.1 General
3.2 Measurement quantities
3.2.1 UE originated measurements
Editor Note: RRM measurement quantities, RLF and access failure information, etc from consenting UEs
3.2.1.1 Packet Delay

3.2.1.1.1 UL PDCP Packet Delay per 5QI

The objective of this measurement performed by UE is to measure Excess Packet Delay Ratio in Layer PDCP for QoS verification of MDT.

This measurement refers to packet delay for DRBs, which captures the delay from packet arrival at PDCP upper SAP until the packet starts to be delivered to RLC. The measurement is done separately per QCI.
3.2.2 L2 measurement quantities
Editor Note: these measurements are typically defined in TS 36.314 for LTE
3.2.2.1 Performance measurements valid for all gNB deployment scenarios
3.2.2.1.1 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.

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.
3.2.2.1.2 Number of active UEs

The objective of the measurement is to measure number of active UEs per 5QI 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.
3.2.2.1.3 Data Loss

3.2.2.1.3.1 Packet Discard Rate in the DL per 5QI
The objective of this measurement is to measure packets that are dropped due to congestion, traffic management etc, for OAM performance observability or QoS verification of MDT.

This measurement refers to discard for DRBs. One packet corresponds to one PDCP SDU. The reference point is PDCP upper SAP. The measurement is done separately per 5QI.
3.2.2.1.3.2 Packet Uu Loss Rate in the DL per 5QI
The objective of this measurement is to measure packets that are lost at Uu transmission, for OAM performance observability.

This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. The measurement is done separately per QCI.  
3.2.2.1.3.3 Packet Loss Rate in the UL per 5QI
The objective of this measurement is to measure packets that are lost in the UL, for OAM performance observability or QoS verification of MDT.

This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. Reference point is the PDCP upper SAP. The measurement is done separately per QCI.
3.2.2.1.4 Data Volume

The objective of this measurement is to measure the data volume transmitted or received by the gNB in a configured measurement period for MDT. The measurement is performed per 5QI per UE.

3.2.2.1.4.1 Data volume in DL

Amount of PDCP SDU bits in downlink delivered from PDCP layer to RLC layer in a measurement period. The measurement is performed per 5QI per UE.
3.2.2.1.4.2 Data Volume in UL
Amount of PDCP SDU bits successfully received by the gNB in uplink in a measurement period. The measurement is performed per 5QI per UE.
3.2.2.1.4.3 Data Volume for Shared Networks
The objective of this measurement is to measure the data volume transmitted or received by the gNB in a configured measurement period, for the different PLMN identities in a shared network.  The measurement is performed per configured PLMN ID per configured QoS profile criteria.
3.2.2.1.5 Packet Delay

3.2.2.1.5.1 Average delay DL air-interface

This measurement provides the average (arithmetic mean) time it takes to get a reponse back on a HARQ transmission in the downlink direction. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.1.6 Radio resource utilization

3.2.2.1.6.1 DL Total PRB Usage

This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink for any purpose.

3.2.2.1.6.2 UL Total PRB Usage

This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink for any purpose.

3.2.2.1.6.3 Distribution of DL Total PRB Usage

This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the downlink in different ranges. This measurement is a useful measure of whether a cell is under high loads or not in the scenario which a cell in the downlink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.

3.2.2.1.6.4 Distribution of UL Total PRB Usage

This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the uplink in different usage ranges. This measurement is a useful measure of whether a cell is under high loads or not in the scenario which a cell in the uplink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.
3.2.2.1.7 UE throughput

3.2.2.1.7.1 Average DL UE throughput in gNB

This measurement provides the average UE throughput in downlink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.1.7.2 Distribution of DL UE throughput in gNB

This measurement provides the distribution of the UE throughput in downlink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers.

3.2.2.1.7.3 Average UL UE throughput in gNB

This measurement provides the average UE throughput in uplink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.1.7.4 Distribution of UL UE throughput in gNB

This measurement provides the distribution of the UE throughput in uplink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers.

3.2.2.1.7.5 Volume of unrestricted DL UE data in gNB

This measurement provides the percentage of DL data volume for UEs in the cell that is classified as unrestricted, i.e., when the volume is so low that all data can be transferred in one slot and no UE throughput sample could be calculated. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.1.7.6 Volume of unrestricted UL UE data in gNB

This measurement provides the percentage of UL data volume for UEs in the cell that is classified as unrestricted, i.e., when the volume is so low that all data can be transferred in one slot and no UE throughput sample could be calculated. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.1.8 RRC connection number

3.2.2.1.8.1 Mean number of RRC Connections

This measurement provides the mean number of users in RRC connected mode during each granularity period.

3.2.2.1.8.2 Max number of RRC Connections

This measurement provides the maximum number of users in RRC connected mode during each granularity period.

3.2.2.1.9 PDU Session Management

3.2.2.1.9.1 Number of PDU Sessions requested to setup

This measurement provides the number of PDU Sessions in the PDU SESSION RESOURCE SETUP REQUESTs received by the gNB from AMF. This measurement is split into subcounters per S-NSSAI.

3.2.2.1.9.2 Number of PDU Sessions successfully setup

This measurement provides the number of PDU Sessions successfully setup by the gNB for the PDU SESSION RESOURCE SETUP REQUESTs received from AMF. This measurement is split into subcounters per S-NSSAI.

3.2.2.1.9.3 Number of PDU Sessions failed to setup

This measurement provides the number of PDU Sessions failed to setup by the gNB for the PDU SESSION RESOURCE SETUP REQUESTs received from AMF. This measurement is split into subcounters per failure cause.

3.2.2.1.10 
Mobility Management

3.2.2.1.10.1 Number of requested handover preparations

This measurement provides the number of handover preparations requested by the source gNB. 

3.2.2.1.10.2 Number of successful handover preparations

This measurement provides the number of successful handover preparations received by the source NR cell CU. 

3.2.2.1.10.3 
Number of failed handover preparations

This measurement provides the number of failed handover preparations received by the source NR cell CU. This measurement is split into subcounters per failure cause.

3.2.2.1.10.4 
Number of requested handover resource allocations

This measurement provides the number of handover resource allocation requests received by the target NR cell CU. 

3.2.2.1.10.5 Number of successful handover resource allocations

This measurement provides the number of successful handover resource allocations at the target NR cell CUfor the handover. 

3.2.2.1.10.6 
Number of failed handover resource allocations

This measurement provides the number of failed handover resource allocations at the target NR cell CUfor the handover. This measurement is split into subcounters per failure cause.

3.2.2.1.11 TB related Measurements

3.2.2.1.11.1 Total number of DL initial TBs

This measurement provides the total number of initial TBs transmitted on the downlink in a cell. HARQ re-transmissions are excluded from this measurement.This measurement is optionally split into subcounters per modulation schema.

3.2.2.1.11.2 Intial error number of DL TBs

This measurement provides the number of initial faulty TBs transmitted on the downlink in a cell.This measurement is optionally split into subcounters per modulation schema.

3.2.2.1.11.3 Total number of DL TBs

This measurement provides the total number of TBs transmitted on the downlink in a cell.The measurement is split into subcounters per layer at MU-MIMO case. This measurement includes all transmitted TBs (including the successful and failed TBs during initial transmission and HARQ re-transmission).

3.2.2.1.11.4 Total error number of DL TBs

This measurement provides the number of total faulty TBs transmitted on the downlink in a cell .The measurement is split into subcounters per layer at MU-MIMO case.This measurement include all transmitted  faulty TBs  of initial transmission and re-transmission .

3.2.2.1.11.5 Residual error number of DL TBs

This measurement provides the number of final faulty TBs transmitted on the downlink in a cell at last HARQ re-transmissions.

3.2.2.1.11.6 Total number of UL initial TBs

This measurement provides the total number of initial TBs on the uplink in a cell.This measurement is optionally split into subcounters per modulation schema.

3.2.2.1.11.7 Error number of UL initial TBs

This measurement provides the number of initial faulty TBs on the uplink in a cell. This measurement is optionally split into subcounters per modulation schema.

3.2.2.1.11.8 Total number of UL TBs

This measurement provides the total number of TBs on the uplink in a cell.The measurement is split into subcounters per layer at MU-MIMO case.This measurement includes all transmitted TBs (including the successful and failed TBs during initial transmission and  HARQ re-transmission).

3.2.2.1.11.9 Total error number of UL TBs

This measurement provides the number of total faulty TBs on the uplink in a cell.  The measurement is split into subcounters per layer at MU-MIMO case.This measurement include all transmitted faulty TBs of initial  and re-transmission .

3.2.2.1.11.10 Residual error number of UL TBs

This measurement provides the number of final faulty TBs on the uplink in a cell.  

3.2.2.1.12 PDU session modifications

3.2.2.1.12.1 Number of requested PDU session modifications (UE initiated)

This measurement provides the number of PDU session modification requests (initiated by UE) received by the SMF.

3.2.2.1.12.2 Number of successful PDU session modifications (UE initiated) 

This measurement provides the number of successful PDU session modifications (initiated by UE) acknowledged by the SMF.

3.2.2.1.12.3 Number of failed PDU session modifications (UE initiated) 

This measurement provides the number of failed PDU session modifications (initiated by UE) responded by the SMF. This measurement is split into subcounters per failure cause.

3.2.2.1.12.4 Number of requested PDU session modifications (SMF initiated)

This measurement provides the number of PDU session modification requests (initiated by SMF) sent by the SMF to AMF.

3.2.2.1.12.5 
Number of successful PDU session modifications (SMF initiated) 

This measurement provides the number of successful PDU session modifications (initiated by SMF) acknowledged by the SMF.

3.2.2.1.12.6 Number of failed PDU session modifications (SMF initiated) 

This measurement provides the number of failed PDU session modifications (initiated by SMF) responded by the SMF. This measurement is split into subcounters per failure cause.

3.2.2.1.13 PDU session releases

3.2.2.1.13.1 Number of released PDU sessions (AMF initiated)

This measurement provides the number of released PDU sessions (initiated by AMF) at the SMF. There could be several reasons for the AMF to request release of PDU sessions, for instance the mismatch of PDU Session status between UE and AMF. This step may also be invoked due to a change of the set of network slices for a UE where a network slice instance is no longer available, as described in TS 23.501 clause 5.15.5.2.2, or the PDU Session(s) is not accepted by the T-AMF (e.g. S-NSSAI associated with the PDU Session is not available in the T-AMF). This measurement is split into subcounters per S-NSSAI and subcounters per cause.

3.2.2.1.14 DRB Setup Management

3.2.2.1.14.1 Number of DRBs attempted to setup

This measurement provides the number of DRBs attempted to setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI.

3.2.2.1.14.2 Number of DRBs successfully setup

This measurement provides the number of DRBs successfully setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI. 

3.2.2.2 
Performance measurements valid only for non-split gNB deployment scenario

3.2.2.3 Performance measurements valid for split gNB deployment scenario 

3.2.2.3.1 Packet Loss Rate

3.2.2.3.1.1 UL PDCP SDU Loss Rate

This measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It is a measure of the UL packet loss including any packet losses in the air interface, in the gNB-CU and on the F1-U interface.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.3.1.2 UL F1-U Packet Loss Rate

This measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It is a measure of the UL packet loss on the F1-U interface.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.3.1.3 DL F1-U Packet Loss Rate

This measurement provides the fraction of PDCP SDU packets which are not successfully received at the gNB-CU). It is a measure of the DL packet loss on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.3.2 Packet Drop Rate

3.2.2.3.2.1 DL PDCP SDU Drop rate in gNB-CU-UP

This measurement provides the fraction of PDCP SDU packets which are dropped on the downlink, due to congestion, traffic management etc in the gNB-CU-UP. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-CU-UP without any part of it having been transmitted on the F1-U or Xn-U or X2-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

NOTE: this measurement may include packets that were supposed to be sent via the eUtran air interface if using NR split bearer option 3, 4 or 7.

3.2.2.3.2.2 DL Packet Drop Rate in gNB-DU

This measurement provides the fraction of RLC SDU packets which are dropped on the downlink, due to congestion, traffic management etc in the gNB-DU. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-DU without any part of it having been transmitted on the air interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.3.3 Packet Delay

3.2.2.3.3.1 Average delay DL in CU-UP

This measurement provides the average (arithmetic mean) PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.3.3.2 Average delay on F1-U

This measurement provides the average (arithmetic mean) GTP packet delay on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.3.3.3 Average delay DL in gNB-DU

This measurement provides the average (arithmetic mean) RLC SDU delay on the downlink within the gNB-DU, for initial transmission of all RLC packets. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.3.4 IP Latency measurements

3.2.2.3.4.1 General information

The measurement named "IP Latency in DL (gNB-DU)" defines the DL latency in gNB-DU. DL latency measurements for CU-UP and F1-U are not defined.

3.2.2.3.4.2 IP Latency DL in gNB-DU

This measurement provides the average IP Latency in DL (arithmetic mean) within the gNB-DU, when there is no other prior data to be transmitted to the same UE in the gNB-DU. The measurement is optionally split into subcounters per QoS level.

3.2.2.3.5 UE Context Release 

3.2.2.3.5.1 UE Context Release Request (gNB-DU initiated) 

This measurement provides the number of UE CONTEXT Release initiated by gNB-DU for each release cause.

3.2.2.3.5.2 Number of UE Context Release Requests (gNB-CU initiated) 

This measurement provides the number of UE CONTEXT RELEASE initiated by gNB-CU for each release cause.

3.2.2.3.6 PDCP data volume measurements

3.2.2.3.6.1 PDCP PDU data volume Measurement

3.2.2.3.6.1.1 DL PDCP PDU Data Volume

This measurement provides the Data Volume (amount of PDCP PDU bits) in the downlink delivered from GNB-CU to GNB-DU. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).

3.2.2.3.6.1.2 UL PDCP PDU Data Volume

This measurement provides the Data Volume (amount of PDCP PDU bits) in the uplink delievered from GNB-DU to GNB-CU. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). The unit is Mbit (1MBits=1000*1000 bits).

3.2.2.3.6.2 PDCP SDU data volume Measurement

3.2.2.3.6.2.1 DL PDCP SDU Data Volume

This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 

The unit is Mbit.

3.2.2.3.6.2.2 UL PDCP SDU Data Volume

This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to SDAP layer or UPF. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 

The unit is Mbit.

6.2.3
L1 measurement quantities (e.g. Timing Advance in RAR)

6.2.4
Sensor data for UE orientation/altitude to log in addition to location 

Editor Note: e.g., digital compass, gyroscope, barometer
6.3
Events and faults

6.3.1
RLF and access failure information
