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1 Introduction
3GPP TR 37.816 V16.0.0 (2019-07) Technical Specification Group Radio Access Network; Study on RAN-centric data collection and utilization for LTE and NR [1] captured feasibility check for TS 28.552 (V16.0.0) chapter 5.1 Performance measurements for gNB [2]. And it was noted in TS37.816 that the feasibility check was based on TS 28.552 v16.0.0, and there might be more measurements due to SA5 progresses. And 3GPP TS 28.552 has been updated to V16.2.0 [3] which captures more L2 measurements.

This paper does the analysis for the new L2 measurements in TS28.522 V16.2.0 and update TR37.816 accordingly.
As usual, RAN2 checks the feasibility and sends the results via LS to SA5 and CC to RAN3.  
2 Text Proposal for TR37.816
The text below is proposed to be added to the TR [1]:

	*** First change ***


6.2.2.1
L2 measurements in TS 28.552
RAN2 and RAN3 have analysed SA5 requirements for "Performance measurements for gNB" defined in TS 28.552 [4], and came to the following conclusion:
Table 6.2.2.1-1: Analysis on performance measurements for gNB in TS 28.552

	Clause
	Title
	Use case description
	Views from RAN2 and RAN3

	5.1.1
	Performance measurements valid for all gNB deployment scenarios
	
	Measurements in this clause 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.

	5.1.1.11
	RF Measurements
	Wideband CQI distribution
	Suggest RAN1 to check the feasibility.

	5.1.1.12
	RF Measurements
	MCS Distribution in PDSCH
MCS Distribution in PUSCH
	Suggest RAN1 to check the feasibility.

	5.1.1.13
	QoS flow related measurements
	QoS flow release
- Number of released active QoS flows
QoS flow activity
- In-session activity time for QoS flow
- In-session activity time for UE
	Suggest RAN3 to check the feasibility

	5.1.1.14
	QoS flow related measurements
	QoS flow setup
- Number of QoS flow attempted to setup
- Number of QoS flow successfully established
- Number of QoS flow failed to setup
QoS flow release
- Number of QoS flows attempted to 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.

Note 6

	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.
Note 6

	5.1.1.18
	RRC Connection Resuming
	Number of RRC connection resuming attempts
Successful RRC connection resuming  
Successful RRC connection resuming with fallback
RRC connection resuming followed by network release  
RRC connection resuming followed by network suspension
	Feasible from RAN2 point of view.
Note 6

	5.1.2
	Performance measurements valid only for non-split gNB deployment scenario
	
	

	5.1.2.1
	DL PDCP SDU Data Volume Measurements
	DL PDCP SDU Data Volume Measurements
UL PDCP SDU Data Volume Measurements
	Feasible from RAN2 point of view.

	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

	5.1.3.7
	Handovers measurements
	Intra-gNB handovers
	Feasible from RAN2 point of view.


Note 1:
It is noted that the current table is based on TS 28.552 v16.2.0.

Note 2:
The table starts with the reference to clause 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.

	*** Remaining text not changed ***
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