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1
Introduction
At RAN2#106 meeting, RAN2 made some agreements on L1 and L2 measurements [1]. RAN2 also agreed on the following email discussion to progress on the TP.
[106#03][NR/RDCU] Capture agreements on L1/2 measurements (Huawei)


Intended outcome: Agreed TP


Deadline:  Tuesday 2019-05-21 

This TP is based on TR 37.816 v0.3.0 [2]. We list all agreements related to L1 and L2 measurements, and we think only the highlighted parts should be captured in this TP.
R2-1907694
TP on L1 and L2 measurements
Huawei, HiSilicon
pCR
Rel-16
37.816
0.2.0
FS_LTE_NR_data_collect

=>
TP is agreed.

R2-1906963
TP for UE energy saving
MediaTek Inc.
pCR
Rel-16
37.816
0.3.0
FS_LTE_NR_data_collect

=>
Remove the solution description part

=>
With this change TP is agreed in R2-1908143
// the above two TPs have been agreed, so they will not be considered in this TP

Agreements:

1
RRC INACTIVE users are counted in a RAN2 metric.

2
In NR, Number of users is counted separately for RRC_CONNECTED and RRC_INACTIVE

// this agreement should be captured in this TP

Agreements

1
Introduce separate measurement associated to over-the-air delay in UL.

2
Average delay UL air-interface is defined as the average time between the time of sending the successful HARQ feedback to the time of scheduling grant in UL for the UE.

// this agreement should be captured in this TP
R2-1905555
Reply LS on the user plane latency measurement
Qualcomm Incorporated
LS out
Rel-16
FS_LTE_NR_data_collect
To:SA5
Cc:RAN3

=>
LS is approved in R2-1908144
// this is the approved LS, and nothing to do with this TP
R2-1907697
Further considerations on latency measurement
Huawei, HiSilicon
discussion
Rel-16
FS_LTE_NR_data_collect

=>
Modify the Editor Note about how to measure the delay of F1 and CU-UP in TR 37.816. Use SA5 defined measurement of delay in F1 and DL delay in CU-UP.

// this agreement should be captured in this TP
R2-1908142

=>
change to “In addition, new definitions for RAN part of packet delay measurement, alternative end user throughput measurement, received random access preambles, number of UEs should be introduced in NR. It is not precluded that RAN2 introduce new or alternative measurements.”

=>
With this change TP is agreed in R2-1908145
// the above TP has been agreed, so it will not be considered in this TP

R2-1907702
Discussion on PDCP end user throughput measurements
Huawei, HiSilicon
discussion
Rel-16
FS_LTE_NR_data_collect
R2-1904842

=>
RAN2 will try to introduce alternative measurement of end user throughput in WI phase if we have.

// this agreement is more like a RAN2 guideline or common understanding, so there is no need to capture it in this TP
R2-1907183
Draft LS on URLLC related delay measurements
Ericsson
LS out
Rel-16
FS_LTE_NR_data_collect
To:SA2
Cc:RAN3

=>
Postponed to next meeting.

// this agreement has nothing to do with this TP

R2-1901238
NR L1/L2 Measurements for Active Antenna Systems
TIM, Deutsche Telekom, Vodafone, Orange
discussion
Rel-16
FS_LTE_NR_data_collect

Agreements:

1
Add the new use case of Active Antenna System optimisation into TR 37.816

2
Define the following NR measurements for the use case of Active Antenna Systems optimisation:

1)
Total NG-RAN Transmit Power for Control Channels (i.e. SSB/PDCCH/…)

2)
NG-RAN Transmit Power per Beam for Control Channels (i.e. SSB/PDCCH/…)

// the above agreements were made at RAN2#105 [3], but they have not been captured in the latest TR 37.816. So these agreements should be captured in this TP.
2
Text Proposal for TR 37.816
5
Use cases and solutions for RAN-centric data collection and utilization
5.1
Capacity and Coverage Optimization

5.1.1
Use case description

<Partially omitted>
5.x
Active Antenna System (AAS) Optimization

5.x.1

Use case description

Active Antenna System (AAS) is a key component of 5G radio access networks, and, through the exploitation of a beam-centric design, it enables extensive usage of beamforming techniques. Monitoring the radiated power of Downlink Control Channels in total and per beam allows operators to in-depth monitoring of radiation power emission requirement fulfilments.
RAN2 agreed to define the following NR measurements for the use case of Active Antenna System optimization:

1)
Total NG-RAN Transmit Power for Control Channels (i.e. SSB/PDCCH/…)


2)
NG-RAN Transmit Power per Beam for Control Channels (i.e. SSB/PDCCH/…)
NOTE: The power measurements are conditioned to the approval from RAN1 and RAN4.

5.x.2

Solution description

5.x.3

Conclusion

6
Measurement quantities, events and faults for collection and utilization 

6.1
General

6.2
Measurement quantities

6.2.1
UE originated measurements

Editor Note: RRM measurement quantities, RLF and access failure information, etc from consenting UEs
6.2.2
L2 measurement quantities

Editor Note: these measurements are typically defined in TS 36.314 for LTE

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 the following measurements, SA5 defined measurements are to be used instead of measurements defined in TS 36.314:
-
4.1.1 PRB usage 

-
4.1.4 Packet Delay 

-
4.1.5 Data loss 

-
4.1.6 Scheduled IP Throughput

-
4.1.7 Scheduled IP Throughput for MDT

-
4.1.8 Data Volume

-
4.1.11 Distribution of scheduled IP throughput

It is not precluded that RAN2 introduce new or alternative measurements.
6.2.2.1 

L2 measurements in TS 28.552
Table 6.2.2-1 shows analysis on performance measurements for gNB in TS 28.552.
Table 6.2.2-1: Analysis on performance measurements for gNB in TS 28.552

	Section
	Title
	Use case description
	Views

	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 from RAN2 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

	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

	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

	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

	5.1.1.6
	Mobility Management
	Measurements related to inter-gNB handovers
	Suggest RAN3 to check the feasibility

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

	5.1.1.8
	PDU session modifications
	Measurements related to PDU session modifications
	Suggest RAN3 to check the feasibility

	5.1.1.9
	PDU session releases
	Measurements related to PDU session releases
	Suggest RAN3 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
	Suggest RAN3 to check the feasibility

	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

	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

	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

	5.1.3.4
	IP latency measurements
	IP latency DL in gNB-DU
	Suggest RAN3 to check the feasibility

	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

	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


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: For RRC connection number, RAN2 common understanding is that it is not part of L1/L2 measurement.
6.2.2.2  
RAN part of packet delay measurement

Packet delay includes RAN part of delay and CN part of delay. This study only covers RAN part of the packet delay.

The RAN part of DL and UL packet delay is measured by gNB and UE at DRB level, respectively. In reporting to TCE, the delay may be provided to QoS flow level by gNB with the assumption that all QoS flows mapped to one DRB get the same QoS treatment.
6.2.2.2.1 


UL packet delay measurement 
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Figure 6.2.2.2.1-1: RAN part of UL delay

As shown in figure 6.2.2.X.1-1, RAN part (T2-T1) of the UL delay is defined as the delay from packet entering the UE’s PDCP upper SAP to leaving gNB’s PDCP upper SAP. It can be separated into D1 and D2:

· D1 is the PDCP queuing delay in the UE, including the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to getting first grant). D1 is invisible to the network and should be measured by the UE. 

· D2 is the rest of the delay, including HARQ (re)transmission delay, RLC delay, F1 delay* and PDCP re-ordering delay in gNB. Separate measurement associated to over-the-air delay in UL will be introduced, and it is defined as the average time between the time of sending the successful HARQ feedback to the time of scheduling grant in UL for the UE.
*Editor Note: the measurements “average delay DL in CU-UP” and “average delay on F1-U” in the Table 6.2.2-1 could be used.
The RAN part of UL delay is measured by the following mechanism: 

· UE measures D1 and reports the average of D1 to gNB in RRC; 

· gNB measures the D2 and derives UL delay as D1+D2. 
6.2.2.2.2
 
DL packet delay measurement

RAN part of the DL delay is measured by gNB by DRB level. For arrival of packets the reference point is PDCP upper SAP. For successful reception the reference point is MAC lower SAP. It includes average delay in DL (e.g. average delay in CU-UP, average delay on F1-U and average delay DL in gNB-DU)*. The delay may be converted to QoS flow level by gNB with the assumption that all QoS flows mapped to one DRB get the same QoS treatment. 

*Editor Note: the measurements “average delay DL in CU-UP” and “average delay on F1-U” in the Table 6.2.2-1 could be used.
6.2.3
L1 measurement quantities (e.g. Timing Advance in RAR)

6.2.4
Sensor data for UE orientation/altitude to log in addition to location 

Editor Note: e.g., digital compass, gyroscope, barometer
6.3
Events and faults

6.3.1
RLF and access failure information
3
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�The text from “The following measurements are to be introduced to NR” to “It is not precluded that RAN2 introduce new or alternative measurements.” is from the agreed TP R2-1907694 at RAN2#106. On top of this text, the additional changes are from new agreements made at RAN2#106.
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