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1
Introduction
At RAN#84, a new WI SON and MDT for NR was approved [1]. One objective is about L2 measurements.
This paper is to discuss potential work for RAN2 for L2 measurements.

2
Discussion
Based on TR 37.816 [2], we think some L2 measurements are to be introduced in RAN2. In our paper [3], we discuss how to capture L2 measurements into RAN2 specs, and generally we sugges to just put references for SA5 defined measurements in order to avoid too much work among different WGs.

2.1
Based on section 6.2.2 in TR 37.816 v1.0.0

In TR 37.816 [2], section 6.2.2 is about L2 measurment quantities, and here are our analysis on potential work for RAN2.
(1) The following measurements are to be introduced to NR:

-
Received Random Access Preambles

-
Number of users for RRC_CONNECTED

-
Number of users for RRC_INACTIVE
For these measurements, we have separate papers on definitions [4][5].
(2) For some measurements, SA5 defined measurements are to be used instead of measurements defined in TS 36.314.

Nothing to do with RAN2.
(3) It is not precluded that RAN2 introduce new or alternative measurements.

We think RAN3 is also invovled as some measurements also need RAN3 double check.
Observation 1: RAN2 and RAN3 could discuss new or alternative measurements.
(4) section 6.2.2.1 L2 measurements in TS 28.552, table 6.2.2-1, and the notes below the table.

Here we list table 6.2.2-1 and we also make some analsyis into this table.

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
	Impacts to RAN2

	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
	Ok to capturing the reference

	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
	Ok to capturing the reference

	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
	Ok to capturing the reference

	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
	Based on Note 6, it is not in the scope of L2 measurements.

Note 6: For RRC connection number, RAN2 common understanding is that it is not part of L1/L2 measurement.

	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.
	Leave it to RAN3 decision

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

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

Feasible from RAN3 point of view
	Ok to capturing the reference

	5.1.1.8
	PDU session modifications
	Measurements related to PDU session modifications
	Suggest RAN3 to check the feasibility
Out of RAN3 scope.
	It is now void in TS 28.552 v16.2.0, so no need to capture it in RAN2

	5.1.1.9
	PDU session releases
	Measurements related to PDU session releases
	Suggest RAN3 to check the feasibility
Out of RAN3 scope.
	It is now void in TS 28.552 v16.2.0, so no need to capture it in RAN2

	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.
	Leave it to RAN3 decision

	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
	Ok to capturing the reference

	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
	Ok to capturing the reference

	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
	Ok to capturing the reference

	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
	Ok to capturing the reference

	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
	Ok to capturing the reference

	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
	Ok to capturing the reference


Proposal 1: It is proposed to capture references in RAN2 spec for the following measurements (based on the table Table 6.2.2-1 in TR 37.816):
· 5.1.1.1
Packet Delay

· 5.1.1.2
Radio resource utilization

· 5.1.1.3
UE throughput

· 5.1.1.6
Mobility Management

· 5.1.1.7
TB related Measurements

· 5.1.3.1
Packet Loss Rate

· 5.1.3.2
Packet drop rate

· 5.1.3.3
Packet delay

· 5.1.3.4
IP latency measurements

· 5.1.3.5
UE context release

· 5.1.3.6
PDCP data volume measurements
Proposal 2: It is proposed to leave the following measurements to RAN3 decision:
· 5.1.1.5
PDU Session Management

· 5.1.1.10
DRB Setup Management
(5) RAN part of packet delay measurement.
In this meeting, we have another paper on discussing packet delay measurement. It may depend on the outome of discussions on these papers.
2.2
Check the differences between 28.552 v16.0.0 and v16.2.0
In section 6.2.2.1 in TR 37.816, there is a note:
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.

The intention of the Note is that SA5 might introduce more L2 measurements during and after the SI RDCU, so RAN2 would like to keep it open for more L2 measurements.

The latest version of TS 28.552 is 16.2.0, and there are some differences between 16.2.0 and 16.0.0 (version information can be found in the following table). We try to provide more analysis on L2 measurements from the differences.
	Meetings
	Version
	Upload date

	SA#84
	16.2.0
	2019-06-12

	SA#83
	16.1.0
	2019-03-28

	SA#82
	16.0.0
	2018-12-18


In table 1, we list the new measurements compared with TS 28.552 v16.0.0 and our analysis is also provided. To be more detailed, the 4th column is our technical analysis (i.e. whether it is feasible from RAN2 point of view) and the 5th column is potential impact to RAN2. It is noted that table 1 is quite similar as the first table in this paper.
In table 1, section 5.1.1.8 and 5.1.1.9 have been checked by RAN2 and RAN3 during the SI RDCU. In TS 28.552 v16.2.0, both sections are void so that the two sections are listed here for RAN2 review. It is noted that we have already excluded both measurements from RAN2 scope (see proposal 1).
Table 1: Analysis on performance measurements for gNB in TS 28.552 (different measurements between TS 28.552 v16.0.0 and v16.2.0)
	Section
	Title
	Use case description
	Views from RAN2 and RAN3
	Impacts to RAN2

	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.
	

	[partially omitted]
	
	
	
	

	5.1.1.8
	PDU session modifications
	Measurements related to PDU session modifications
	This section is now void in TS 28.552 v16.2.0
	No need to capture it in RAN2

	5.1.1.9
	PDU session releases
	Measurements related to PDU session releases
	This section is now void in TS 28.552 v16.2.0
	No need to capture it in RAN2

	[partially omitted]
	
	
	
	

	5.1.1.11
	RF measurements
	Wideband CQI distribution
	Feasible from RAN2 point of view
	Ok to capturing the reference

	5.1.1.12
	RF measurements
	MCS Distribtuion in PDSCH
MCS Distribution in PUSCH
	Feasible from RAN2 point of view
	Ok to capturing the reference

	5.1.1.13
	QoS flow related measurements
	QoS flow release

QoS flow activity
	Suggest RAN3 to check the feasibility
	

	5.1.1.14
	QoS flow related measurements
	QoS flow setup

QoS flow release
	Suggest RAN3 to check the feasibility
	

	5.1.1.15
	RRC connection establishment related measurements
	Attempted RRC connection establishments

Successful RRC connection establishments
	Feasible from RAN2 point of view
	Ok to capturing the reference

	5.1.1.16
	UE-associated logical NG-connection related measurements
	Attempted UE-associated logical NG-connection establishment from gNB to AMF
Successful UE-associated logical NG-connection establishment from gNB to AMF
	Suggest RAN3 to check the feasibility
	

	5.1.1.17
	RRC Connection Re-establishment
	Number of RRC connection re-establishment attempts
Successful RRC connection re-establishment with UE context

Successful RRC connection re-establishment without UE context
	Feasible from RAN2 point of view
	Ok to capturing the reference

	5.1.1.18
	RRC Connection Resuming
	Number of RRC connection resuming attempts

Successful RRC connection resuming

Successful RRC connection resuming with fallback
	Feasible from RAN2 point of view
	Ok to capturing the reference

	5.1.2
	Measurements related to end-to-end 5G network and network slicing
	
	
	

	5.1.2.1
	PDCP Data Volume
	DL PDCP Data Volume Measurements
UL PDCP Data Volume Measurements
	Feasible from RAN2 point of view
	Ok to capturing the reference

	5.1.3
	Performance measurements valid for split gNB deployment scenario
	
	
	

	5.1.3.7
	Handover measurements
	Intra-gNB handovers:

- Number of requested handover preparations

- Number of successful handover preparations
	Suggest RAN3 to check the feasibility
	


Based on table 1, we think that RAN2 could firstly check RAN2 related measurements and let RAN3 check others. And then RAN2 could progress on the definitions of these measurements (listed in table 1). Generally we think that RAN2 can just capture the reference of SA5 defined measurement in order to minimize standard work.

Proposal 3: It is proposed RAN2 to agree on the analysis in table 1 (different measurements between TS 28.552 v16.0.0 and v16.2.0), and then progress on RAN2 work on these measurements.
3
Conclusions
In this paper, we provide technical analysis based on TR 37.816 v1.0.0 and we also check the differences between TS 28.552 v16.0.0 and v16.2.0. It is proposed:
Proposal 1: It is proposed to capture references in RAN2 spec for the following measurements (based on the table Table 6.2.2-1 in TR 37.816):

· 5.1.1.1
Packet Delay

· 5.1.1.2
Radio resource utilization

· 5.1.1.3
UE throughput

· 5.1.1.6
Mobility Management

· 5.1.1.7
TB related Measurements

· 5.1.3.1
Packet Loss Rate

· 5.1.3.2
Packet drop rate

· 5.1.3.3
Packet delay

· 5.1.3.4
IP latency measurements

· 5.1.3.5
UE context release

· 5.1.3.6
PDCP data volume measurements
Proposal 2: It is proposed to leave the following measurements to RAN3 decision:

· 5.1.1.5
PDU Session Management

· 5.1.1.10
DRB Setup Management
Proposal 3: It is proposed RAN2 to agree on the analysis in table 1 (different measurements between TS 28.552 v16.0.0 and v16.2.0), and then progress on RAN2 work on these measurements.
4
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Annex

Annex B (informative):
Change history

	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	2018-09
	SA#81
	
	
	
	
	Upgrade to change control version
	15.0.0

	2018-12
	SA#82
	SP-181047
	0002
	1
	F
	Remove the redundant measurement of end-to-end latency KPI
	15.1.0

	2018-12
	SA#82
	SP-181047
	0024
	1
	F
	Correction of the Packet loss measurements
	15.1.0

	2018-12
	SA#82
	SP-181048
	0004
	2
	B
	Add PDU Session Resource setup related measurements for gNB
	16.0.0

	2018-12
	SA#82
	SP-181048
	0005
	2
	B
	Add inter-gNB handover related measurements
	16.0.0

	2018-12
	SA#82
	SP-181048
	0011
	1
	B
	Add use case and definitions of TB related measurements 
	16.0.0

	2018-12
	SA#82
	SP-181048
	0016
	1
	F
	PM terms for NSI and NSSI
	16.0.0

	2018-12
	SA#82
	SP-181048
	0017
	1
	B
	Add PDU session modification related measurements for SMF
	16.0.0

	2018-12
	SA#82
	SP-181048
	0018
	1
	B
	Add PDU session release related measurements for SMF
	16.0.0

	2018-12
	SA#82
	SP-181048
	0019
	-
	B
	Add N4 Session Establishment related measurements for UPF
	16.0.0

	2018-12
	SA#82
	SP-181048
	0020
	1
	B
	Add NF performance measurements related to VR
	16.0.0

	2018-12
	SA#82
	SP-181048
	0034
	1
	B
	Add DRB setup related measurements and UC for gNB 
	16.0.0

	2018-12
	SA#82
	SP-181048
	0036
	-
	B
	Add use case and definitions of PDCP data volume measurements 
	16.0.0

	2019-03
	SA#83
	SP-190111
	0043
	1
	B
	Add measurements of CQI distribution
	16.1.0

	2019-03
	SA#83
	SP-190111
	0044
	1
	B
	Add measurements of MCS distribution
	16.1.0

	2019-03
	SA#83
	SP-190111
	0045
	1
	B
	Add measurements related to QoS flow retainability
	16.1.0

	2019-03
	SA#83
	SP-190111
	0046
	1
	B
	Add measurements of PDCP data volume in DC-scenarios
	16.1.0

	2019-03
	SA#83
	SP-190111
	0047
	1
	B
	Add QoS flow related performance measurements 
	16.1.0

	2019-03
	SA#83
	SP-190111
	0049
	1
	F
	Clean-up
	16.1.0

	2019-03
	SA#83
	SP-190111
	0050
	1
	B
	Add QoS flow related measurements for SMF
	16.1.0

	2019-03
	SA#83
	SP-190111
	0051
	1
	B
	Add service requests related measurements for AMF
	16.1.0

	2019-03
	SA#83
	SP-190111
	0052
	1
	B
	Add use case for PDCP end user throughput measurements
	16.1.0

	2019-03
	SA#83
	SP-190111
	0053
	1
	B
	Add measurements and UC related to RRC connection establishment 
	16.1.0

	2019-03
	SA#83
	SP-190111
	0054
	-
	B
	Add measurements and UC related to setup of UE associated NG signalling connection 
	16.1.0

	2019-03
	SA#83
	SP-190119
	0055
	1
	B
	Add PDCP data volume measurements for EE
	16.1.0

	2019-03
	SA#83
	SP-190111
	0060
	1
	B
	Add measurements of RRC connection re-establishment
	16.1.0

	2019-03
	SA#83
	SP-190111
	0061
	1
	B
	Add measurements of RRC connection resuming
	16.1.0

	2019-03
	SA#83
	SP-190111
	0065
	-
	B
	Add use case and definitions of QoS level measurement over N3 
	16.1.0

	2019-03
	SA#83
	SP-190111
	0067
	-
	B
	Add measurements related to registration via untrusted non-3GPP Access for AMF
	16.1.0

	2019-03
	SA#83
	SP-190111
	0068
	1
	B
	Add measurements related to inter-AMF handover
	16.1.0

	2019-03
	SA#83
	SP-190111
	0070
	2
	B
	Add radio resource utilization of network slice instance measurements
	16.1.0

	2019-03
	SA#83
	SP-190122
	0072
	1
	A
	Correction of percentage unrestricted volume measurements
	16.1.0

	2019-06
	SA#84
	SP-190371
	0074
	1
	B
	Add use case and definitions of packet loss measurement over N3 
	16.2.0

	2019-06
	SA#84
	SP-190371
	0075
	1
	B
	Add use case and definitions of packet delay measurement over N3 
	16.2.0

	2019-06
	SA#84
	SP-190371
	0076
	1
	B
	Add measurements related to Service Requests via Untrusted non-3GPP Access
	16.2.0

	2019-06
	SA#84
	SP-190371
	0077
	-
	B
	Add measurements related to PDU session resource management via Untrusted non-3GPP Access
	16.2.0

	2019-06
	SA#84
	SP-190371
	0079
	1
	B
	Add measurements related to inter gNB Handover
	16.2.0

	2019-06
	SA#84
	SP-190371
	0080
	1
	B
	Add measurements related to intra gNB Handover 
	16.2.0

	2019-06
	SA#84
	SP-190371
	0082
	-
	F
	Correct DRBs successfully setup measurement
	16.2.0

	2019-06
	SA#84
	SP-190375
	0084
	-
	A
	Correction of F1 measurements
	16.2.0

	2019-06
	SA#84
	SP-190371
	0085
	1
	F
	Correction of monitoring of PDCP data volume measurements
	16.2.0

	2019-06
	SA#84
	SP-190371
	0086
	2
	F
	Correction of PRB measurements
	16.2.0
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