
[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: _GoBack]3GPP TSG-RAN WG3 Meeting #103                                                 	R3-190552
Athens, Greece, 25th Feb – 1st Mar 2019	               
		
Source:	CATT 
[bookmark: Title]Title:	Consideration on performance measurements
[bookmark: Source]Agenda Item:	25.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In RAN centric data collection and utilization for LTE and NR SI, one objective is to identify relevant measurement quantities, events and faults for collection and utilization. This contribution focuses on this bullet and provides some proposals based on the analysis.
Discussion
0. [bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK11][bookmark: OLE_LINK10]Overview
[bookmark: OLE_LINK423][bookmark: OLE_LINK424][bookmark: OLE_LINK184][bookmark: OLE_LINK185]Performance measurements for gNB have been standardized by SA5 in TS 28.552[3] R15 and there are LSs between RAN2/RAN3 and SA5 on the definition of the performance measurements for gNB. Due to tight time schedule, RAN2/RAN3 did not standardize the measurements in R15. RAN3 replied in R3-186232 with that “The L2 measurement that may involve both RAN2 and RAN3 may be discussed and determined in the scope of the “RAN-centric data collection and utilization” SI”[4]. Therefore in this SI, definition and general description of the measurements should be included in the TR.
In 28.552, 3 kinds of performance measurements are introduced, i.e. Performance measurements valid for all gNB deployment scenarios, Performance measurements valid only for non-split gNB deployment scenario and Performance measurements valid for split gNB deployment scenario. Normally, for L2 measurements, it should be in the responsibility of RAN2.However, not all measurement defined in SA5 are completely belong to L2 measurement and also there are some more requirement on the measurement from RAN3.So,we make analysis on each measurement listed in SA5 and try to capture the measurments that are in RAN scope in the TR.
0. [bookmark: OLE_LINK20][bookmark: OLE_LINK21]Measurement for all gNB deployment scenarios
[bookmark: OLE_LINK176][bookmark: OLE_LINK182][bookmark: OLE_LINK183][bookmark: OLE_LINK186][bookmark: OLE_LINK187][bookmark: OLE_LINK188]This section lists performance measurement events which have no relationship with CU-DU split and CP-UP split in TS28.552[3]. Following events are included:
Packet delay
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK83][bookmark: OLE_LINK84]• Average delay DL air-interface
This measurement provides the average (arithmetic mean) time it takes to get a response back on a HARQ transmission in the downlink direction.
[bookmark: OLE_LINK522][bookmark: OLE_LINK523][bookmark: OLE_LINK524]Node implements the measurement: Since HARQ is located in DU, obviously, this measurement should be implemented by DU.
Radio resource utilization
[bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK646][bookmark: OLE_LINK647]• UL/DL Total PRB Usage
This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink/downlink for any purpose.
• Distribution of UL/DL Total PRB Usage
This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the uplink/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 uplink/downlink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.
Node implements the measurement: The PRB usage could only be known by DU, so this measurement should also be implemented by DU
For most of above measurement, the granularity is per QCI/5QI.However,for PRB usage, the current granularity defined in SA5 is per node. From our point of view, for mobility load balance purpose, the granularity of this measurement could be QCI/5QI and ARP level. With this, when performing load balancing, not only the total PRB usage but also the distribution of the PRB usage(i.e.QCI/5QI of the traffic in the cell) could be considered which could achieve better load balancing with QoS of the service considered.
[bookmark: OLE_LINK648][bookmark: OLE_LINK649]Proposal 1: “UL/DL Total PRB Usage” could be collected with “DRB QoS” level.

UE throughput
[bookmark: OLE_LINK228][bookmark: OLE_LINK229][bookmark: OLE_LINK345]• Average UL/DL UE throughput in gNB
[bookmark: OLE_LINK230][bookmark: OLE_LINK231]This measurement provides the average UE throughput in uplink/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. 
• Distribution of UL/DL UE throughput in gNB
[bookmark: OLE_LINK234][bookmark: OLE_LINK235]This measurement provides the distribution of the UE throughput in uplink/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. 
[bookmark: OLE_LINK238][bookmark: OLE_LINK239][bookmark: OLE_LINK346][bookmark: OLE_LINK347]• Volume of unrestricted UL/DL UE data in gNB
[bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK138]This measurement provides the percentage of UL/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. 
Node implements the measurement: In SA5 definition, the UE throughtput is calculated based on RLC layer SDU. If we follow the solution defined in SA5,the measurement should be implemented by DU.

RRC connection number
• Mean number of RRC Connections
This measurement provides the mean number of users in RRC connected mode during each granularity period.
• Max number of RRC Connections
This measurement provides the maximum number of users in RRC connected mode during each granularity period.
Node implements the measurement: Based on SA5 definition, the above measurements should be done by CU. However, in LTE, there are similar measurement i.e Number of active UEs per QCI, if we follow the measurement definition in LTE, the measurement should be done in CU-UP.

PDU Session Management
• 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.
• 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.
[bookmark: OLE_LINK240][bookmark: OLE_LINK241]• 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.
Node implements the measurement: This measurement should be done by CU-CP. 
Observation: PDU Session Management is neither a L2 measurements nor a L1 measurement.

Mobility Management
Currently mobility management only includes inter-gNB handovers related statistics.
[bookmark: OLE_LINK283]• Number of requested handover preparations
This measurement provides the number of handover preparations requested by the source gNB.
• Number of successful handover preparations
This measurement provides the number of successful handover preparations received by the source NR cell CU.
• 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.
• Number of requested handover resource allocations
This measurement provides the number of handover resource allocation requests received by the target NR cell CU.
• Number of successful handover resource allocations
This measurement provides the number of successful handover resource allocations at the target NR cell CUfor the handover.
[bookmark: OLE_LINK281][bookmark: OLE_LINK282]• 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.
Node implements the measurement: The measurements on mobility management should also be done by CU-CP.
 Observation: Mobility Management is neither a L2 measurements nor a L1 measurement.

TB related measurement
[bookmark: OLE_LINK311][bookmark: OLE_LINK312][bookmark: OLE_LINK284]• Total number of UL/DL initial TBs
This measurement provides the total number of initial TBs transmitted on the uplink/downlink in a cell. HARQ re-transmissions are excluded from this measurement.This measurement is optionally split into subcounters per modulation schema.
• Error number of UL/DL initial TBs
This measurement provides the number of initial faulty TBs transmitted on the uplink/downlink in a cell. This measurement is optionally split into subcounters per modulation schema.
• Total number of UL/DL TBs
This measurement provides the total number of TBs transmitted on the uplink/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).
• Total error number of UL/DL TBs
This measurement provides the number of total faulty TBs transmitted on the uplink/downlink in a cell .The measurement is split into subcounters per layer at MU-MIMO case. This measurement includes all transmitted faulty TBs of initial transmission and re-transmission.
• Residual error number of UL/DL TBs
This measurement provides the number of final faulty TBs transmitted on the uplink/downlink in a cell at last HARQ re-transmissions.
Node implements the measurement: This measurements should be done by DU.
 PDU session modification
• 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.
• 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.
• 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.
• 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.
• 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.
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]• 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.
For this measurement, since gNB could not differentiate whether the modification of PDU session is initiate by UE or SMF, it could not be done by gNB.
Observation: PDU Session modification related measurements are not performed by gNB.

PDU session release
• 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.
Observation: Similar with PDU session modification related measurement, gNB could not differentiate the release is due to AMF or UE.
Proposal 2:  PDU Session modification/release, related measurements are not performed by gNB, hence, it is not in the scope of this SI.

DRB session Management
• 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.
• 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.
[bookmark: OLE_LINK380][bookmark: OLE_LINK381]Node implements the measurement: This measurement should be done by CU-CP.
Observation: DRB Session Management is neither a L2 measurements nor a L1 measurement.
Proposal3: It is proposed to add a new section i.e. 6.2.3 in the TR on other performance measurements which is neither L2 nor L1 measurement. PDU session management, Mobility management and DRB session management could be included in this section.
0. Measurement for spilt gNB deployment scenarios 
This section lists performance measurement events which have relationship with CU-DU split or CP-UP split, and each event may have several sub-events for different entities or interface. Following events are included:
Packet Loss Rate
[bookmark: OLE_LINK385][bookmark: OLE_LINK386]• 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-CUand 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.  
• UL/DL F1-U Packet Loss Rate
[bookmark: OLE_LINK387][bookmark: OLE_LINK388]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/DL packet loss on the F1-U interface. 
Node implements the measurement: For UL PDCP SDU Loss Rate and UL F1-U Packet Loss Rate,they are measured by Gnb-CU-UP while DL F1-U Packet Loss Rate is measured by gNB-DU.

Packet Drop Rate
• 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. 
• 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. 
Node implements the measurement:It is obviously that DL PDCP SDU Drop rate in gNB-CU-UP is measured in gNB-CU-UP while DL Packet Drop Rate in gNB-DU is measured in gNB-DU
Packet Delay
[bookmark: OLE_LINK96][bookmark: OLE_LINK97][bookmark: OLE_LINK353][bookmark: OLE_LINK354]• 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. 
• Average delay on F1-U
[bookmark: OLE_LINK108][bookmark: OLE_LINK109][bookmark: OLE_LINK110][bookmark: OLE_LINK111][bookmark: OLE_LINK122]This measurement provides the average (arithmetic mean) GTP packet delay on the F1-U interface. The measurement is obtained when CU receiving a GTP packet delivery status message from the gNB-DUSolution for this measurement defined in 28.552 is as follow:
The time when receiving a GTP packet delivery status message from the gNB-DU at the egress GTP termination, minus time when sending the same packet to gNB-DU at the GTP ingress termination, minus feedback delay time in gNB-DU, obtained result is divided by two. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3).
Node implements the measurement: This measurement provides the average (arithmetic mean) RLC SDU delay on the downlink within the gNB-DU, so, it should be performed in gNB-CU-UP.
 
IP Latency measurement
• 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.
Node implements the measurement: It should be gNB-DU which make the measurements.
 
UE context Release
• UE Context Release Request (gNB-DU initiated)
This measurement provides the number of UE CONTEXT Release initiated by gNB-DU for each release cause.
• 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.
Node implements the measurement: It should be gNB-CU to make the measurements on CU initiated UE context release and gNB-DU to implement the measurement on DU initiated UE context release.

PDCP data volume measurements
[bookmark: OLE_LINK212]• DL PDCP SDU Data Volume
This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. 
• 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.
[bookmark: OLE_LINK441][bookmark: OLE_LINK442]• 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. 
• 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. 
Node implements the measurement: Since the measurement is performed on PDCP PDU/SDU level, it should be done by gNB-CU-UP.
Proposal4: It is proposed to capture the above mentioned performance measurements in the TR and make clear which node implements the measurement.

Conclusion
According to the analysis, we propose:
Proposal 1: “UL/DL Total PRB Usage” could be collected with “DRB QoS” level.
Proposal 2:  PDU Session modification/release, related measurements are not performed by gNB, hence, it is not in the scope of this SI.
Proposal3: It is proposed to add a new section i.e. 6.2.3 in the TR on other performance measurements which is neither L2 nor L1 measurement. PDU session management, Mobility management and DRB session management could be included in this section.
Proposal4: It is proposed to capture the above mentioned performance measurements in the TR and make clear which node implements the measurement.
The TP is attached in Annex.
Reference
[1] [bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK192]R3-186226 Skeleton for TR 37.816 v0.0.1
[2] R3-186227 TP of agreed use cases for TR 37.816
[3] TS28.552 Management and orchestration; 5G performance measurements SA5
Annex TP for TR37.816
The draft TP is based on R3-186226 Skeleton for TR 37.816 v0.0.1[1].
<<<<<<<<<<<<<<<<<<<<Start of change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc527098048][bookmark: _Toc525071977]6.2.2	L2 measurement quantities
Editor Note: these measurements are typically defined in TS 36.314 for LTE
L2 measurements are performed to collect the data transmission related information which could be used for performance assurance, for monitoring the load of the radio physical layer, or for other purpose such as SON. 
Some of these measurements could be performed by gNB only while some of these measurements need UE involvement.
[bookmark: OLE_LINK375]6.2.2.1 The L2 measurements to be collected from the all gNB
[bookmark: OLE_LINK408][bookmark: OLE_LINK409]The L2 measurements to be collected from the gNB include but are not limited to:
UE throughput
• Average UL/DL UE throughput in gNB
This measurement provides the average UE throughput in uplink/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.
 Radio resource utilization
• UL/DL Total PRB Usage
This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink/downlink for any purpose.This measurement could be per QoS parameter e.g. QCI/5QI.
• Distribution of UL/DL Total PRB Usage
This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the uplink/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 uplink/downlink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.
Data volume
• Volume of UL/DL UE data in gNB
For non-spilt gNB deployment scenario, this measurement provides the UL/DL data volume for UEs in the cell. 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. 
• Percentage of unrestricted UL/DL UE data volume in gNB
This measurement provides the percentage of UL/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. 
PDCP data volume
• DL PDCP SDU Data Volume
For spilt gNB deployment scenario, this measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. 
• DL PDCP PDU Data Volume
For spilt gNB deployment scenario, this measurement provides the Data Volume (amount of PDCP PDU bits) in the downlink delivered from GNB-CU to GNB-DU.
• UL PDCP PDU Data Volume
For spilt gNB deployment scenario, this measurement provides the Data Volume (amount of PDCP PDU bits) in the uplink delievered from GNB-DU to GNB-CU. 
• UL PDCP SDU Data Volume
For spilt gNB deployment scenario, this measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to SDAP layer or UPF. 
[Number of Active UEs]
[Content of this measurement could be added after deciding the definition of the UE number]
TB related measurement
• Total number of UL/DL initial TBs
This measurement provides the total number of initial TBs transmitted on the uplink/downlink in a cell. HARQ re-transmissions are excluded from this measurement.This measurement is optionally split into subcounters per modulation schema.
• Error number of UL/DL initial TBs
This measurement provides the number of initial faulty TBs transmitted on the uplink/downlink in a cell. This measurement is optionally split into subcounters per modulation schema.
• Total number of UL/DL TBs
This measurement provides the total number of TBs transmitted on the uplink/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).
• Total error number of UL/DL TBs
This measurement provides the number of total faulty TBs transmitted on the uplink/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.
• Residual error number of UL/DL TBs
This measurement provides the number of final faulty TBs transmitted on the uplink/downlink in a cell at last HARQ re-transmissions.
IP Latency measurement
• IP Latency DL in gNB-DU
[bookmark: OLE_LINK398][bookmark: OLE_LINK399]For spilt gNB deployment scenario, 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. 
Packet Loss Rate
• DL Uu Loss Rate 
[bookmark: OLE_LINK400][bookmark: OLE_LINK401]For non-spilt gNB deployment scenario, this measurement is to measure packets that are lost at Uu transmission.
• UL Packet Loss Rate 
For non-spilt gNB deployment scenario, this measurement is to measure packets that are lost in the UL.
• UL PDCP SDU Loss Rate
[bookmark: OLE_LINK404][bookmark: OLE_LINK405]For spilt gNB deployment scenario, 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-DU 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.
• UL/DL F1-U Packet Loss Rate
For spilt gNB deployment scenario, 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/DL packet loss on the F1-U interface. 
Packet Drop Rate
• DL Packet Drop rate
For non-spilt gNB deployment scenario, this measurement is to measure packets that are dropped due to congestion, traffic management etc. Only user-plane traffic (DTCH) is considered.
• DL PDCP SDU Drop rate in gNB-CU-UP
For spilt gNB deployment scenario, 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. 
• DL Packet Drop Rate in gNB-DU
For spilt gNB deployment scenario, 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. 
6.2.3	Other measurement quantities
For the performance measurements which is neither L1 measurement nor L2 measurement,it would be included in this section.
PDU Session Management
• 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.
• 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.
• 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.
DRB session Management
• 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.
• 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.
Mobility Management
Currently mobility management only includes inter-gNB handovers related statistics.
• Number of requested handover preparations
This measurement provides the number of handover preparations requested by the source gNB.
• Number of successful handover preparations
This measurement provides the number of successful handover preparations received by the source NR cell CU.
• 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.
• Number of requested handover resource allocations
This measurement provides the number of handover resource allocation requests received by the target NR cell CU.
• Number of successful handover resource allocations
This measurement provides the number of successful handover resource allocations at the target NR cell CUfor the handover.
• 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.

<<<<<<<<<<<<<<<<<<<<End of change >>>>>>>>>>>>>>>>>>>>
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