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1
Introduction

This contribution shares some considerations for TS 38.314 and draft a TP to capture SA5 defined L2 measurements.
2
Discussion

During SI phase, the feasibility of the SA5 defined measurements have been checked by RAN2 and RAN3. For those feasible measurements, in order to reduce work load of RAN2, we propose to set a reference in RAN2 spec TS 38.314.
Proposal 1: For the feasible measurements defined by SA5 which have already been checked by RAN2/3, those measurements will be captured in TS 38.314 with reference to TS 28.552.
Proposal 2: For those measurements that out of RAN2 and RAN3 scope, no need to capture in TS 38.314.
The table captured in TR 37.816 is shown as follows. The measurements to be captured in TS 38.314 are marked with yellow. A draft TP is also prepared in the last part of this contribution. RAN2 is suggested to capture the TP in TS 38.314
Proposal 3: Capture the attached TP in TS 38.314.

Table 6.2.2-1: Analysis on performance measurements for gNB in TS 28.552

	Section
	Title
	Use case description
	Views from RAN2 and RAN3

	5.1.1
	Performance measurements valid for all gNB deployment scenarios
	
	Measurements in this section of TS 28.552 refer to the NRCellCU or NRCellDU Measurement Object Classes, while RAN3 has not defined gNB-CU and gNB-DU for non-split gNB deployment scenario.

	5.1.1.1
	Packet Delay
	The average time it takes to get a response back on a HARQ transmission in the DL
	Feasible from RAN2 point of view
Feasible from RAN3 point of view

	5.1.1.2
	Radio resource utilization
	The total usage (in percentage), or distribution of usage.

- DL total PRB usage

- UL total PRB usage

- distribution of DL usage

- distribution of UL usage
	Feasible from RAN2 point of view
Feasible from RAN3 point of view

	5.1.1.3
	UE throughput
	UE throughput/volume:

- Average DL UE throughput in gNB

- Distribution of DL UE throughput in gNB

- Average UL UE throughput in gNB

- Distribution of UL UE throughput in gNB

- Volume of unrestricted DL UE data in gNB

- Volume of unrestricted UL UE data in gNB
	Feasible from RAN2 point of view

Feasible from RAN3 point of view

	5.1.1.4
	RRC connection number
	The mean number of users in RRC connected mode

- mean number of RRC conn

- max number of RRC conn
	Feasible from RAN2 point of view
Feasible from RAN3 point of view

	5.1.1.5
	PDU Session Management
	There are the following use cases:
- Number of PDU Sessions requested to setup

- Number of PDU Sessions successfully setup

- Number of PDU Sessions failed to setup
	Suggest RAN3 to check the feasibility
Feasible from RAN3 point of view. 

However, RAN3 thinks that these measurements need to also consider the PDU session to setup and failed to setup in the Initial Context Setup procedure.

	5.1.1.6
	Mobility Management
	Measurements related to inter-gNB handovers
	Suggest RAN3 to check the feasibility
Feasible from RAN3 point of view

	5.1.1.7
	TB related Measurements
	TB related measurements
	Feasible from RAN2 point of view

Feasible from RAN3 point of view

	5.1.1.8
	PDU session modifications
	Measurements related to PDU session modifications
	Suggest RAN3 to check the feasibility
Out of RAN3 scope.

	5.1.1.9
	PDU session releases
	Measurements related to PDU session releases
	Suggest RAN3 to check the feasibility
Out of RAN3 scope.

	5.1.1.10
	DRB Setup Management
	There are the following use cases:

- Number of DRBs attempted to setup

- Number of DRBs successfully setup
	Suggest RAN3 to check the feasibility
The trigger for the measurement on Number of DRB Successfully setup measurement in TS 28.522 seems badly defined. The following condition is not the main condition for successful DRB setup, although it is an essential part of the overall DRB setup process: On transmission of INITIAL CONTEXT SETUP RESPONSE, PDU SESSION RESOURCE SETUP RESPONSE message containing the "PDU Session Resource Setup Response List" IE (see 3GPP TS 38.413 [18]) or by the PDU SESSION RESOURCE MODIFY REQUEST message from the gNB to the AMF.

The main condition for successful DRB setup is listed later in the text, namely:
On receipt of RRCReconfigurationComplete message by the gNB to the UE, as the response to the transmitted RRCReconfiguration message that contains the DRBs to add.

RAN3 asks SA5 to revise the triggering condition by taking the above comments into account.

	5.1.2
	Measurements related to end-to-end 5G network and network slicing
	No measurements in this section
	

	5.1.3
	Performance measurements valid for split gNB deployment scenario
	
	

	5.1.3.1
	Packet Loss Rate
	The fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP.

- UL packet loss rate

- UL F1-U packet loss rate

- DL F1-U packet loss rate
	UL Packet loss rate with measurements maintained per gNB-CU-UP or per gNB-DU (termination point left to gNB implementation) is Feasible from RAN2 point of view.

 Suggest RAN3 to check the feasibility
Feasible from RAN3 point of view.

Note 5

	5.1.3.2
	Packet drop rate
	The fraction of PDCP SDU packets which are dropped on DL.

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

- DL Packet Drop Rate in gNB-DU
	Feasible from RAN2 point of view with understanding that measurements maintained per gNB-CU-UP or per gNB-DU
Feasible from RAN3 point of view.

Note 5

	5.1.3.3
	Packet delay
	There are the following use cases:

- average delay DL in CU-UP

- average delay on F1-U

- average delay DL in gNB-DU
	Feasible from RAN2 point of view, with understanding that measurements maintained per gNB-CU-UP or per gNB-DU

Suggest RAN3 to check the feasibility
Feasible from RAN3 point of view, with the understanding that “NG-U ingress IP termination” should be read as “F1-U ingress IP termination”.

Note 5

	5.1.3.4
	IP latency measurements
	IP latency DL in gNB-DU
	Suggest RAN3 to check the feasibility
Feasible from RAN3 point of view

Note 5

	5.1.3.5
	UE context release
	There are the following use cases:

- UE context release request (gNB-DU initiated)

- Number of UE context release request (gNB-CU initiated)
	Suggest RAN3 to check the feasibility
Feasible from RAN3 point of view

	5.1.3.6
	PDCP data volume measurements
	There are the following use cases:

- PDCP PDU data volume Measurement

- PDCP SDU data volume Measurement
	Feasible from RAN2 point of view
Feasible from RAN3 point of view

Note 5


Note 1: It is noted that the current table is based on TS 28.552 v16.0.0, and there may be more measurements due to SA5 progresses.

Note 2: The table starts with the reference to Section 5.1.1 “Performance measurements valid for all gNB deployments”. Given the generic approach that RAN2 has no insight into F1 (and its termination points), measurements feasibility by RAN2 has not been made for all possible deployments (e.g. but with the assumption that measurements are maintained per gNB, or gNB-CU or per gNB-DU).

Note 3: Currently, for some measurements defined in TS 28.552, they are defined per mapped 5QI level (a single 5QI mapped to a DRB). From RAN2 point of view, mapping between 5QI and DRB in NR might be many to one, so there may be alternative ways to do the measurement, e.g. perform measurements by DRB level. RAN2 understanding is that all QoS flows mapped to one DRB get the same QoS treatment.
Note 4: RAN3 clarifies that the definition of "Mapped 5QI" in TS 28.552 is in line with RAN3 specifications. Namely, there is a one to one relation between the 5QI assigned to a DRB to be setup (i.e. Mapped 5QI) and the DRB itself. However, there could be many QoS flows, each with individual QoS Flow Level QoS Parameters (including one 5QI), mapped to one DRB.
Note 5: The “UL PDCP SDU Loss Rate”, the “UL F1-U Packet Loss Rate”, the “DL PDCP SDU Drop rate in gNB-CU-UP”, the “Average delay DL in CU-UP”, the “Average delay on F1-U”, the “DL PDCP PDU Data Volume”, the “UL PDCP PDU Data Volume”, the “DL PDCP SDU Data Volume” and the “UL PDCP SDU Data Volume”  require collection on a per mapped 5QI by the gNB-CU-UP. The latter is not possible according to the current version of TS 38.463, due to the mapped 5QI not being signalled from gNB-CU-CP to gNB-CU-UP.  However, RAN3 has agreed to include such information in opportune signalling from gNB-CU-CP to gNB-CU-UP in next meeting, hence RAN3 concludes that these measurements can be considered feasible for Release 15 gNB-CU-UPs.
Note 6: For RRC connection number, RAN2 common understanding is that it is not part of L1/L2 measurement.
3
Conclusion

In this contribution, we discussion on how to inherit measurements defined in TS 28.552. The proposals are as follows:

Proposal 1: For the feasible measurements defined by SA5 which have already been checked by RAN2/3, those measurements will be captured in TS 38.314 with reference to TS 28.552.
Proposal 2: For those measurements that out of RAN2 and RAN3 scope, no need to capture in TS 38.314.
Proposal 3: Capture the attached TP in TS 38.314.
Text proposal for TS 38.314
2
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4
Layer 2 measurements

4.1
NR measurements performed by the gNB
4.1.1
Performance measurements valid for all gNB deployment scenarios
4.1.1.1
Packet Delay
4.1.1.1.1
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. Further details can be found in TS 28.552 [2].

4.1.1.2
Radio resource utilization
4.1.1.2.1
DL Total PRB Usage

This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink for any purpose. Further details can be found in TS 28.552 [2].

4.1.1.2.2
UL Total PRB Usage

This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink for any purpose. Further details can be found in TS 28.552 [2].
4.1.1.2.3
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. Further details can be found in TS 28.552 [2].
4.1.1.2.4
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. Further details can be found in TS 28.552 [2].
4.1.1.3
UE throughput

4.1.1.3.1
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). Further details can be found in TS 28.552 [2].
4.1.1.3.2
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. Further details can be found in TS 28.552 [2].
4.1.1.3.3
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). Further details can be found in TS 28.552 [2].
4.1.1.3.4
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. Further details can be found in TS 28.552 [2].
4.1.1.3.5
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). Further details can be found in TS 28.552 [2].
4.1.1.3.6
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). Further details can be found in TS 28.552 [2].
4.1.1.4
RRC connection number
4.1.1.4.1
Mean number of RRC Connections

This measurement provides the mean number of users in RRC connected mode during each granularity period. Further details can be found in TS 28.552 [2].
4.1.1.4.2
Max number of RRC Connections

This measurement provides the maximum number of users in RRC connected mode during each granularity period. Further details can be found in TS 28.552 [2].
4.1.1.5
PDU Session Management
Note: Feasible from RAN3 point of view. However, RAN3 thinks that these measurements need to also consider the PDU session to setup and failed to setup in the Initial Context Setup procedure.
4.1.1.5.1
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. Further details can be found in TS 28.552 [2].
4.1.1.5.2
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. Further details can be found in TS 28.552 [2].
4.1.1.5.3
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. Further details can be found in TS 28.552 [2].
4.1.1.6
Mobility Management

4.1.1.6.1
Inter-gNB handovers

4.1.1.6.1.1
Number of requested handover preparations

This measurement provides the number of handover preparations requested by the source gNB. Further details can be found in TS 28.552 [2].
4.1.1.6.1.2
Number of successful handover preparations

This measurement provides the number of successful handover preparations received by the source NR cell CU. Further details can be found in TS 28.552 [2].
4.1.1.6.1.3
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. Further details can be found in TS 28.552 [2].
4.1.1.6.1.4
Number of requested handover resource allocations

This measurement provides the number of handover resource allocation requests received by the target NR cell CU. Further details can be found in TS 28.552 [2].
4.1.1.6.1.5
Number of successful handover resource allocations

This measurement provides the number of successful handover resource allocations at the target NR cell CU for the handover. Further details can be found in TS 28.552 [2].
4.1.1.6.1.6
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. Further details can be found in TS 28.552 [2].
4.1.1.7
TB related Measurements
4.1.1.7.1
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. Further details can be found in TS 28.552 [2].
4.1.1.7.2
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. Further details can be found in TS 28.552 [2].
4.1.1.7.3
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). Further details can be found in TS 28.552 [2].
4.1.1.7.4
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. Further details can be found in TS 28.552 [2].
4.1.1.7.5
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. Further details can be found in TS 28.552 [2].
4.1.1.7.6
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. Further details can be found in TS 28.552 [2].
4.1.1.7.7
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. Further details can be found in TS 28.552 [2].
4.1.1.7.8
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). Further details can be found in TS 28.552 [2].
4.1.1.7.9
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. Further details can be found in TS 28.552 [2].
4.1.1.7.10
Residual error number of UL TBs
This measurement provides the number of final faulty TBs on the uplink in a cell. Further details can be found in TS 28.552 [2].
4.1.2
Performance measurements valid only for non-split gNB deployment scenario
Void
4.1.3
Performance measurements valid for split gNB deployment scenario 
4.1.3.1
Packet Loss Rate

4.1.3.1.1
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). Further details can be found in TS 28.552 [2].
4.1.3.1.2
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). Further details can be found in TS 28.552 [2].
4.1.3.1.3
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). Further details can be found in TS 28.552 [2].
4.1.3.2
Packet Drop Rate

4.1.3.2.1
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). Further details can be found in TS 28.552 [2].
4.1.3.2.2
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). Further details can be found in TS 28.552 [2].
4.1.3.3
Packet Delay
4.1.3.3.1
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). Further details can be found in TS 28.552 [2].
4.1.3.3.2
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). Further details can be found in TS 28.552 [2].
4.1.3.3.3
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). Further details can be found in TS 28.552 [2].
4.1.3.4
IP Latency measurements
4.1.3.4.1
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. Further details can be found in TS 28.552 [2].
4.1.3.4.2
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. Further details can be found in TS 28.552 [2].
4.1.3.5
UE Context Release 

4.1.3.5.1
UE Context Release Request (gNB-DU initiated) 

Further details can be found in TS 28.552 [2].This measurement provides the number of UE CONTEXT Release initiated by gNB-DU for each release cause. Further details can be found in TS 28.552 [2].
4.1.3.5.2
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. Further details can be found in TS 28.552 [2].
4.1.3.6
PDCP data volume measurements

4.1.3.6.1
PDCP PDU data volume Measurement

4.1.3.6.1.1
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). Further details can be found in TS 28.552 [2].
4.1.3.6.1.2
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). Further details can be found in TS 28.552 [2].
4.1.3.6.2
PDCP SDU data volume Measurement

4.1.3.6.2.1
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. Further details can be found in TS 28.552 [2].
4.1.3.6.2.2
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. Further details can be found in TS 28.552 [2].
4.2
NR measurements performed by the UE
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