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1
Introduction
At RAN2#103b meeting, there was an incoming LS [1] on L2 measurements defined in TS 28.552. After RAN2 discussions, RAN2 agreed on an outgoing LS [2] and RAN2 planned to provide feedback to SA5 after more investigation.
At RAN2#105 meeting, based on R2-1901863 [3], RAN2 agreed on the following email discussion:
[105#30][NR/RD-CU] Check the measurements feasibility (Huawei)

-
Figure out the feasibility of measurements listed in table 2 of R2-1901863 except of CU-DU split architecture from RAN2 perspective


Intended outcome: email discussion report and draft LS to inform RAN3 our conclusion CC SA5


Deadline:  Thursday 2019-03-07
This discussion will include two aspects as mentioned above:

(1) companies check table 2 of R2-1901863 and then make consensuses on the feasibility
(2) companies check and agree on the draft LS to RAN3
2
Discussion
2.1
Background
The following table is from [3], and it is to check all measurements defined in section 5.1 Performance measurements for gNB in TS 28.552. Currently the table is based on TS 28.552 v16.0.0. Since SA5 may introduce more measurements in the future (depending on their discussions), RAN2 may also need to be updated according to their progresses if any.
Compared with table 2 in [3], the following change is made:
· “Not relevant to RAN2” is changed into “Suggest RAN3 to check the feasibility”
Table: 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.
2.2
Analysis on the feasibility
Here we provide some questions in order to collect companies’ opinions.
For RRC connection number, we think that it is feasible from RAN2 point of view. However, during online discussion, were some concerns whether it should be considered as part of L1/L2 measurement. An alternative may be that we extend L1/L2 measurement to L1/L2/L3 measurement.
So we suggest to put it as a separate question and see how companies think about it.
Question 1: For RRC connection number, whether it should be considered as part of L1/L2 measurement?
	Company
	Comments

	Huawei, HiSilicon
	We understand that SA5 defined this measurement and would like RAN2 to check the feasibility and capture it if possible. From technical point of view, this measurement is collected in RRC layer (L3 layer) and it is feasible from RAN2 point of view, so we suggest to consider this measurement as part of L1/L2 measurement. If so, we may need to extend L1/L2 measurement to L1/L2/L3 measurement.


	vivo
	We have no strong view on this. But we consider this should be calculated at the RRC layer.

	Nokia, Nokia Shanghai Bell
	This is rather a PM metric.  This is the case for other related measurements: 5.1.1.5,  5.1.1.7, 5.1.1.9, 5.1.1.10

	Ericsson
	Although SA5 has asked RAN2’s view on all these measurement, some of these measurements do not require any specific RAN2 work based on the definition provided in SA5 document, 28.552. For these parameters, we think that there is no need to repeat these measurement definitions in RAN2 spec. 

Specifically, RRC connection number do not have any relation to L1/L2 measurements. As there is not much to be studied in this area, just by changing from L1/L2 measurement to L1/L2/L3 measurement for this purpose do not add any value.

	
	

	
	

	
	

	
	


For IP latency measurements, there were some concerns whether it should be checked by RAN2 or RAN3 during online discussion.
So we suggest to put it as a separate question and see how companies think about it.
Question 2: For IP latency measurements, whether it should be checked by RAN2 or RAN3? If RAN2, please provide your comments on the feasibility.
	Company
	Comments

	Huawei, HiSilicon
	We checked the definition of IP Latency DL in gNB-DU (see section 5.1.3.4.2 in TS 28.552), and the related text is shown as below:
c)
This measurement is obtained as: sum of (time when the first piece of an RLC SDU transmitted on the air interface, minus time of arrival of the same packet at the RLC ingress F1-U termination, for IP packets arriving when there is no other prior data to be transmitted to the same UE in the gNB-DU) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination when there is no other prior data to be transmitted to the same UE in the gNB-DU. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3).

In the definition, F1-U termination is involved, so we suggest RAN3 to check the feasibility.



	vivo
	According to the definition given by HW, we should probably check the feasibility of the measurement with RAN3.

	Nokia, Nokia Shanghai Bell
	Agree that the definition of this measurement involves the presence of F1.

	Ericsson
	We are fine with asking RAN3 on the F1interface related aspects.  

	
	

	
	

	
	

	
	


Question 3: Apart from the above two specifc measurements, do companies have other comments to the table?
	Company
	Comments

	Huawei, HiSilicon
	For 5.1.3.1
Packet Loss Rate, we have some comments:

- UL packet loss rate is feasible from RAN2 point of view

- UL/DL F1-U packet loss rate are for RAN3 check, because F1 is under RAN3's responsibility
For 5.1.3.2
Packet drop rate, we have some comments:

- DL PDCP SDU Drop rate in gNB-CU-UP is feasible from RAN2 point of view

- DL Packet Drop Rate in gNB-DU is feasible from RAN2 point of view
For 5.1.3.3
Packet delay, we have some comments:

- average delay DL in CU-UP is feasible from RAN2 point of view

- average delay on F1-U is for RAN3 check, because F1 is under RAN3's responsibility

- for Average delay DL in gNB-DU, there is "F1-U termination" in the definition so that we think it is for RAN3 check (similar reason as for IP latency measurement in Question 2)



	vivo
	For Packet Delay, UE throughput, Packet Loss Rate, Packet Drop Rate, IP latency measurements, PDCP data volume measurements, we wonder how the network counts the packet delay per QoS flow, if more than one flows are mapped to the same DRB. 
[Huawei1] Related to Nokia’s comments in the email, a Note (i.e. Note 3) has been put under the table.



	Nokia, Nokia Shanghai Bell
	RAN2 does not own any information about gNB deployments options such CU, DU, CU-CP, CU-UP etc, therefore each time the definition of a measurement mention F1 or explicitly CU or DU boundary, it is assumed that F1 interface needs to be present to make the measurement. RAN3 can indicate if the measurement can be performed without the presence of F1(for example using inter-layer interfaces).

[Huawei1] A Note (i.e. Note 2) has been put under the table.
For example: 5.1.3.3 - average delay DL in CU-UP requires a priori F1 interface to be present to define the measurement. These metrics requirement need further investigation by RAN3.

[Huawei1] Ok.
For 5.1.3.1 Packet Loss Rate 

UL packet loss rate counts bits “starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet.” Given the RAN2 assumption, that the referenced termination point, which is gNB-CU-UP, is possible to be left to implementation the measurement is feasible. However, it should be noted not very strict nor absolute requirement is assumed for the terminating point here.

For 5.1.3.2 and 5.1.3.3 we share Huawei view

[Huawei1] Ok.
For average delay the same applies, i.e. average delay DL in CU-UP is feasible from RAN2 point of view with the assumption RAN2 does not own any strict requirement what is the gNB termination point
[Huawei1] Ok.

	Ericsson
	Those parameters that are dependent on the GTP sequence numbers and/or F1-U interface impacted measurements needs to be checked with RAN3 although we might have the final responsibility of specifying the parameters.

[Huawei1] Related to Nokia’s comments, and a Note (i.e. Note 2) has been put under the table.
We also think that it is better to expand the table in section 2.1 to include detailed measurements. For example, we can split packet delay into CU-UP delay, F1-U delay and gNB-DU delay and specify them explicitly in the table. By doing so, it is clear as to for what measurements we need input from RAN3 and what can be standardized in RAN2. 

[Huawei1] Agree. Some updates have been made in the table.
And we think PDU Session is NAS concept, it is out of RAN responsibility. 5.1.1.5 PDU Session Management, 5.1.1.8 PDU session modifications, 5.1.1.9, PDU session releases should be deleted from the table.

[Huawei1] These measurements you mentioned are from the section “5.1
Performance measurements for gNB” in TS 28.552. Looking at the titile, it is natural that all measurements defined in the seciton are related to gNB. So either RAN2 or RAN3 should check the feasibility. For these measurements, “the gNB” is mentioned for quite a lot of times, e.g. for the 5.1.1.5.1, the use case is listed as follows:
5.1.1.5.1
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
So we prefer to let RAN3 check the feasiblity of these measurements.
In addition, we think that we should tell RAN3 as to which measurements are required at what granularity i.e., which measurement is per DRB, which measurement is per slice, which measurement is per UE and which one is per cell etc. So, we propose to expand the table to include these columns as well.

[Huawei1] Based on TS 28.552, we think that the measurement listed in the table are clear at granularity, e.g. 5.1.1.1.1
Average delay DL air-interface        => per QoS level (mapped 5QI or QCI in NR option 3).
Besides the granularities defined in SA5, we think it is open for RAN2 (also for RAN3) to discuss whether other granularities are needed. But it is for further discussions.

So we prefer to not mention the granulartiy in the LS to RAN3.


	
	

	
	

	
	

	
	


Regarding the draft LS to RAN3, our opinion is that we put the table (agreed by RAN2), and then let RAN3 check their parts (i.e. measurements that are marked with “Suggest RAN3 to check the feasibility”). It is noted that RAN3 can also check other measurement if they want.
Question 4: Do companies agree on the basic content of the draft LS to RAN3? If No, please provide your comments in the following table.
	Company
	Comments

	Huawei, HiSilicon
	Ok with the proposed content of the draft LS to RAN3.


	Nokia, Nokia Shanghai Bell
	The PM metric could be removed from RAN2 scope

	Ericsson
	We are okay with sending the LS after the above mentioned changes are taken into account.    

	
	

	
	

	
	

	
	

	
	


3
Conclusions
Question 1: For RRC connection number, whether it should be considered as part of L1/L2 measurement?

For Q1, 2 companies think this measurement is not part of L1/L2 measurement.
Question 2: For IP latency measurements, whether it should be checked by RAN2 or RAN3? If RAN2, please provide your comments on the feasibility.

For Q2, 4 companies think RAN3 should check the feasibility of IP latency measurements. It has been captured in the table in section 2.1.
Question 3: Apart from the above two specifc measurements, do companies have other comments to the table?
For Q3, some of comments have been captured in the table in section 2.1, e.g. corrections, clarifications, while some of comments may need further considerations.
Question 4: Do companies agree on the basic content of the draft LS to RAN3? If No, please provide your comments in the following table.
For Q4, companies are fine to send the table to RAN3 to let them check the feasibility. Related to Q2 and Q3, the agreeable table and Notes will be put in the LS to RAN3.
As a summary, it is proposed:

Proposal 1: For RRC connection number, RAN2 common understanding is that it is not part of L1/L2 measurement.

Proposal 2: It is proposed RAN2 to agree on the table and Notes. In the LS to RAN3, the table and Notes are included, and RAN2 would like RAN3 to check the feasibility of measurements listed in the table, especially for the measurements marked with “Suggest RAN3 to check the feasibility”.
4
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