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1   Introduction
Last meeting, RAN2 reviewed the L1 and L2 measurements captured in SA5 TS 28.552 and sent the review outcome in [1] to RAN3 for further check. 

In the LS [1] from RAN2, RAN2 asks RAN3 to check the feasibility of some L1 and L2 measurements listed in SA5 spec TS 28.552, especially for the measurements marked with “Suggest RAN3 to check the feasibility”, and provide feedbacks if any.

In this contribution, we will discuss the feasibility of those measurements and provide a proposed feedback to RAN2 and SA5.
2   Discussion
1) Packet Delay

As specified in section 5.1.1.1 in [2], it includes the Average delay DL air-interface.
This measurement provides the average time it takes to get a response back on a HARQ transmission in the downlink direction. It is obtained as: sum of (time when the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information, minus time when the last part of the same packet was transmitted over the air) divided by total number of RLC SDUs arriving at MAC lower SAP.
This measurement are performed at MAC layer. It is valid for all gNB deployment scenarios (e.g., non-split RAN and split RAN). Therefore, it has no impact on RAN3 and is feasible from RAN3 point of view. 
Observation 1: The measurement of Packet Delay is feasible from RAN3 point view

2) Radio resource utilization

As specified in section 5.1.1.2 in [2], it includes:

· DL Total PRB Usage
· UL Total PRB Usage
· Distribution of DL Total PRB Usage
· Distribution of UL Total PRB Usage

These measurements provide the usage of PRBs on the UL or DL. They are performed at MAC layer. They are valid for all gNB deployment scenarios (e.g., non-split RAN and split RAN). Therefore, it has no impact on RAN3 and is feasible from RAN3 point of view.  

Observation 2: The measurements of Radio resource utilization are feasible from RAN3 point view

3) UE throughput

As specified in section 5.1.1.3 in [2], it includes:

· 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
These measurements provide the UE throughput or data volume. They are performed at RLC layer in DU. They are valid for all gNB deployment scenarios (e.g., non-split RAN and split RAN). Therefore, it has no impact on RAN3 and is feasible from RAN3 point of view.
Observation 3: The measurements of UE throughput are feasible from RAN3 point view.
4) RRC Connection number
As specified in section 5.1.1.4 in [2], it includes:

· mean number of RRC connection 
· max number of RRC connection
Those measurements provides the mean/max number of users in RRC connected mode during a pre-defined time interval and thus could be calculated at RRC layer in CU. They are valid for all gNB deployment scenarios (e.g., non-split RAN and split RAN). Therefore, they are feasible from RAN3 point of view.
Observation 4: The measurements of RRC Connection number are feasible from RAN3 point view

5) PDU session management

As specified in section 5.1.1.5 in [2], it includes:

· Number of PDU sessions requested to setup
· Number of PDU sessions successfully setup 
· Number of PDU sessions failed to setup
According to current definition in [2], those measurements could be counted based on the informations in PDU Session Resource Setup procedure per S-NSSAI. Therefore, they are feasible from RAN3 point view. 
However, SA5 specification only counts the PDU SESSION RESOURCE SETUP REQUEST and PDU SESSION RESOURCE SETUP RESPONSE message. In our understanding, these measurements also need to consider the PDU sessions to be setup in the Initial Context Setup procedures (i.e. the INITIAL CONTEXT SETUP REQUEST, INITIAL CONTEXT SETUP RESPONSE and the INITIAL CONTEXT SETUP FAILURE).
Observation 5: The measurements of PDU session management are feasible from RAN3 point view. And PDU Sessions to be setup and failed to setup should be counted as well in the Initial Context Setup procedures. 
6)   Mobility Management (inter-gNB handovers)
As specified in section 5.1.1.6 in [2], it includes:

· Number of requested handover preparations
· Number of successful handover preparations
· Number of failed handover preparations
· Number of requested handover resource allocations 
· Number of successful handover resource allocations 
· Number of failed handover resource allocations 
The first three measurements are counted at the source gNB. The others are counted at the target gNB. These measurements involve the handover procedures (including Xn-based and NG-based handover). RAN3 supports those procedures very well. Therefore, they are feasible from RAN3 point of view.
Observation 6: The measurements of mobility management are feasible from RAN3 point view 

7) TB related measurements
As specified in section 5.1.1.7 in [2], these measurements provides the transmission of TB and are performed at MAC layer. We think that they have no impact on RAN3 and are feasible from RAN3 point of view.

.  
Observation 7: The TB related measurements are feasible from RAN3 point view 

8) PDU session modifications

As specified in section 5.1.1.8 in [2], these measurements are performed at SMF and transparent to NG-RAN. Therefore, they have no impact on RAN3 and should be checked by SA2 or CT1. 
Observation 8: The measurements of PDU session modifications are performed by SMF and should be checked by SA2 or CT1 for their feasibility. 

9) PDU session releases

As specified in section 5.1.1.9 in [2], these measurements are performed by SMF and have on impact on RAN3. Therefore, it should be checked by SA2 or CT1.
Observation 9: The measurements of PDU session releases are performed by SMF and should be checked by SA2 or CT1 for their feasibility.
10)  DRB Setup management
As specified in section 5.1.1.10 in [2], these measurements provides the number of DRB attempted to setup or successfully setup after receiving the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message. Each DRB that is needed to setup in the transmitted RRCReconfiguration message or that was successfully setup increments the relevant subcounter by 1. These measurements are performed in RRC. Therefore, they are feasible from RAN3 point of view.
Observation 10: The measurements of DRB setup management are feasible from RAN3 point view. 

11)  Packet Loss Rate
As specified in section 5.1.3.1 in [2], it includes:

· UL PDCP SDU Loss Rate, 
· UL F1-U Packet Loss Rate, 
· DL F1-U Packet Loss Rate.
The UL PDCP SDU Loss Rate 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. In our understanding, the PDCP entity in CU-UP knows which UL PDCP SN is missed based on the PDCP SN. Therefore, it is feasible from RAN3 point of view.  
UL F1-U Packet Loss Rate is a measure of the UL packet loss on the F1-U interface and calculated based on the GTP-U SN assigned to each UL packet. However, there is no UL data transfer function specified in current user plane protocol in TS 38.425. Therefore, this measurement could be considered not supported by RAN3.
DL F1-U Packet Loss Rate is a measure of the DL packet loss on the F1-U interface and calculated based on the GTP sequence number assigned to each F1-U packet.  As specified in TS 38.425, the node hosting the NR PDCP entity shall assign consecutive NR-U sequence numbers to each transferred NR-U packet. Therefore, it is feasible from RAN3 point of view.
Observation 11: The UL PDCP SDU Loss Rate and DL F1-U Packet Loss Rate are feasible from RAN3 point view. The UL F1-U Packet Loss Rate is not supported by RAN3 spec.
12)  Packet Drop Rate
As specified in section 5.1.3.2 in [2], DL PDCP SDU Drop rate in gNB-CU-UP provides the fraction of PDCP SDU packets which are dropped on the downlink, due to congestion, traffic management in the gNB-CU-UP. DL Packet Drop Rate in gNB-DU provides the fraction of RLC SDU packets which are dropped on the downlink, due to congestion, traffic management etc in the gNB-DU. 
In our understanding, these measurements are performed by the PDCP entity in the CU-UP or the RLC entity in the DU and feasible from RAN3 point of view.
Observation 12: The measurements of Packet Loss Rate are feasible from RAN3 point view.
13)  Packet Delay
Average delay DL in CU-UP and in gNB-DU can be calculated by PDCP layer in CU-UP and RLC layer in gNB-DU.
Average delay on F1-U is not supported. Because according to TS 38.425, the DL data delivery status includes the number of the lost packet and the highest successfully delivered or highest transmitted NR PDCP sequence number. But the gNB-DU does not feedback the feedback delay time in the gNB-DU of these packets. Therefore we think this measurement is not feasible.
Observation 13: The Average delay DL in CU-UP and the Average delay DL in gNB-DU are feasible. The Average delay on F1-U is not feasible because the gNB-DU will not feedback the feedback delay in the gNB-DU. 
14)  IP Latency measurements
As specified in section 5.1.3.4 in [2], IP Latency DL in gNB-DU 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.  It is feasible from RAN3 point of view.
Observation 14: The measurements of IP latency measurements are feasible from RAN3 point view.
15)  UE Context Release
As specified in section 5.1.3.5 in [2], UE Context Release Request (gNB-DU initiated) provides the number of UE CONTEXT Release initiated by gNB-DU for each release cause. Number of UE Context Release Requests (gNB-CU initiated) provides the number of UE CONTEXT RELEASE initiated by gNB-CU for each release cause.
RAN3 has supported the UE CONTEXT Release message initiated by gNB-DU with the cause IE and the UE CONTEXT RELEASE COMMAND message initiated by gNB-CU with the cause IE. Therefore, those measurements are feasible from RAN3 point of view.
Observation 15: The measurements of UE Context Release are feasible from RAN3 point view.
16)  PDCP data volume measurements
As specified in section 5.1.3.6 in [2], the UL/DL PDCP PDU Data Volume provides the Data Volume (amount of PDCP PDU bits) in the downlink delivered from GNB-CU to GNB-DU. The UL/DL PDCP SDU Data Volume provides the Data Volume (amount of PDCP SDU bits) delivered to PDCP layer. Those measurements could be calculated by the CU or CU-UP and feasible from RAN3 point of view. 
Observation 16: The measurements of PDCP data volume measurements are feasible from RAN3 point of view.
However, the measurements which should be counted at PDCP layer in CU-UP including Packet Loss Rate, Packet Drop Rate, Packet Delay, and PDCP Data Volume, needs to be calculated per mapped 5QI. RAN3 has agreed to use the 5QI assigned to a DRB to represent the Qos level of DRB (named as ‘mapped 5QI’ by SA5). All Qos flows mapped on the same bearer will receive the same Qos treatment.
Currently, the CU-UP does not know the mapped 5QI of each DRB. Therefore, in order to support those measurements, the gNB-CU should inform the CU-UP of the mapped 5QI of each DRB. 
Proposal 1: It is proposed RAN3 to add the DRB QoS information on E1.
Table 1 provides a summary to above analysis.
Table 1 Analysis on performance measurements for gNB in TS 28.552
	Section
	Title
	Use case description
	Views from RAN3

	5.1.1
	Performance measurements valid for all gNB deployment scenarios
	
	

	5.1.1.1
	Packet Delay
	The average time it takes to get a response back on a HARQ transmission in the DL
	Feasible 

	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

	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

	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 

	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
	Feasible from RAN3 point of view. 
RAN3 thinks that these measurements need to 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
	Feasible 

	5.1.1.7
	TB related Measurements
	TB related measurements
	Feasible

	5.1.1.8
	PDU session modifications
	Measurements related to PDU session modifications
	Suggest SA2 or CT1 to check the feasibility

	5.1.1.9
	PDU session releases
	Measurements related to PDU session releases
	Suggest SA2 or CT1 to check the feasibility

	5.1.1.10
	DRB Setup Management
	There are the following use cases:

- Number of DRBs attempted to setup
- Number of DRBs successfully setup
	Feasible

	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 PDCP SDU Loss Rate and DL F1-U Packet Loss Rate are feasible from RAN3 point view. 
The UL F1-U Packet Loss Rate is not supported by RAN3 specification.

	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

	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
	The Average delay DL in CU-UP and the Average delay DL in gNB-DU are feasible. 
The Average delay on F1-U is not feasible.

	5.1.3.4
	IP latency measurements
	IP latency DL in gNB-DU
	Feasible

	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)
	Feasible

	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


Proposal 2: It is proposed RAN3 to agree the feasible analysis in Table 1.
3   Conclusion
In this contribution, we discussed the feasibility of the measurements in SA5 TS 38.552. We have the following proposals:

Proposal 1: It is proposed RAN3 to add the DRB QoS information in the E1.
Proposal 2: It is proposed RAN3 to agree the feasible analysis in Table 1.

The draft reply LS is provided in [3] based on the analysis in this document.
In order to fix the mapped 5QI issue on E1 in rel-15, a CR to E1AP specification is provided in [4].
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