3GPP TSG-RAN3 Meeting #101
R3-184594
Gothenburg, Sweden, 20 - 24 August 2018

Title: 
L2 Measurements for NG-RAN
Source: 
Huawei
Agenda item:
31.3.4.14
Document for:
Discussion and Decision
1   Introduction
In the LS [1], SA5 asked RAN3’s view to following L2 measurements.  
· 5.1
Performance measurements and assurance data for gNB-CU

· 5.1.1.1
     UL Packet Loss Rate

· 5.1.2.2
     UL F1-U Packet Loss Rate

· 5.1.2.1
     DL Packet Drop Rate

· 5.2
Performance measurements and assurance data for gNB-DU

· 5.2.1.1
DL F1-U Packet Loss Rate

· 5.2.2.1
DL Packet Drop Rate

· DL delay measurements performed in gNB-DU and gNB-CU (S5-193576). (see 32.425, clause 4.4.3.1).

· DL latency measurements performed in gNB-DU (S5-193577). (see 32.425 clause 4.4.5).

· UE Context Release initiated by gNB-DU, measured in gNB-CU-CP (S5-183559).

· PRB usage measurements (S5-183600).

· PRB usage measurements distribution (S5-183587).

· RRC connection number measurements mean/max (S5-183562).. 

SA5 also asked whether the following two assumptions are correct or not. 
· The DL latency in CU-UP is neglectable. 

· The F1-U delay is assumed not to have any dependency to if it is the “first packets arriving” or not, therefore 3GPP SA5 see no need to define separate delay and latency measurements for F1-U

In the meanwhile, SA5 sent out a second LS in [2] in which two more measurements were agreed by SA5:

· Use Case and Measurements related to UE throughput (S5-184335). (see 32.425, clause 4.4.6.2)

· Use Case and Measurements related to Unrestricted Volume (S5-184336) 

And there is also a LS in [4] from RNA2 in which they pointed out some measurements that need RAN3 to further evaluate.
In this document we provide a brief analysis to above L2 measurements and assumptions and proposed a way forward to handle the L2 measurement issue in RAN3. 
2   Discussion
· 5.1 Performance measurements and assurance data for gNB-CU
· 5.1.1.1
     UL Packet Loss Rate

· 5.1.2.2
     UL F1-U Packet Loss Rate

· 5.1.2.1
     DL Packet Drop Rate

· 5.2
Performance measurements and assurance data for gNB-DU
· 5.2.1.1
DL F1-U Packet Loss Rate

· 5.2.2.1
DL Packet Drop Rate

Those measurements can be categorized to DL Packet Drop Rate at gNB-CU and gNB-DU, UL Packet Loss Rate at gNB-CU, and DL/UL F1-U Packet Loss Rate.

For these measurements, the UL Packet Loss Rate provides the lost PDCP SDU packets which are lost (not successfully received) on the air interface or on the F1-U for the 3-split scenario in the uplink. This measurement could be per QoS level. This was address in the LS response from RAN2 that the per 5QI level may not be not possible due to the multiple QoS flow to DRB mapping [3]. One possible way is to measure the bearer level, which is the same as LTE. Hence further studies are needed on how to calculate them per 5QI level, though it is feasible currently to measure per DRB level.  

The UL F1-U Packet Loss Rate provides the fraction of PDCP SDU packets which are lost (not successfully received) on the F1-U interface for 3-split in the uplink.  In order to measure this, the gNB-CU need to measure the Sequence number in the GTP-U header. From RAN3 perspective, such measurement is feasible. With respect to measurements per 5QI, similar considerations as for UL packet loss rate may apply. The same analysis applies to DL F1-U Packet Loss Rate. 
For the DL packet drop rate, it provides the fraction of PDCP SDU packets which are dropped on the downlink, due to congestion, traffic management etc in the gNB-CU-UP. As this is measured towards PDCP SDUs, as analysed above, further study is needed regarding the 5QI level measurement.
Observation 1: Per DRB level packet loss rate and drop rate are feasible from RAN3 point of view. Further studies are needed on how to calculate per 5QI level packet loss rate and drop rate related measurements.
· DL delay measurements performed in gNB-DU and gNB-CU 
· DL latency measurements performed in gNB-DU
As described in [ TR 28.552], for the split architecture, the L2 DL delay measurement is composed of four delay counters: the average delay DL in CU-UP, average delay on F1-U, average delay DL in gNB-DU and average delay DL air-interface. 
The average delay DL in CU-UP provides the average (arithmetic mean) PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is calculated per QoS level (5QI or QCI in NR option 3).
For EN-DC option 3, these measurement parameters could be applied in the gNB-DU and gNB-CU per QCI granularity, which follows exactly LTE L2 measurement principles. 

However as analysed above, for NR standalone and MR-case, these measurements are proposed to be performed per 5QI, which however needs further study. Particularly, 

· For Average delay DL in gNB-CU, in principle PDCP does not know the 5QI. The PDCP needs to identity that the PDCP SDU corresponds to which 5QI due to multiple to one mapping from QoS flows to DRB. The increased complexity needs to be evaluated. Also the same question applies to the average delay on F1-U.
· In order to measure the average delay DL in gNB-DU, the RLC layer in gNB-DU needs to identify to which 5QI the RLC SDU belongs.
Hence the 5QI level measurement needs to be further studied. One alternative way is to measure them per DRB, which is in principle the same as LTE. 
Similarly, in order to measure the average IP latency in the gNB-DU per 5QI level, the gNB-DU needs to identify the 5QI per IP packet.

Observation 2: DL delay and DL latency related measurements can be measured on per DRB level. Further study is needed on how to support L2 measurements of per 5QI level packet delay in gNB-CU and in gNB-DU, and the DL latency in gNB-DU.

· UE Context Release initiated by gNB-CU or gNB-DU
For UE context released request initiated by gNB-CU, the gNB-CU provides the measurement on the number of release for each release cause. For release request initiated by gNB-DU, the gNB-DU measures the number of release request.

From RAN3 perspective, this measurement is feasible. 
Observation 3: UE Context Release initiated by gNB-DU can be supported by gNB-CU-CP without further RAN3 impact.

· PRB usage measurements and 
· PRB usage measurements distribution

The PRB usage related measurements provide the total usage and distribution of PRBs on the DL and UL respectively, which is the same as LTE. But in NR multiple numerologies are supported in a given cell. When calculating the count of all PRBs for transmission, it is needed to consider how to calculate in the multiple numerologies case cooperated with RAN2. 
Another issue needs to be clarify is the measurement object, whether the measurements are measured on a cell, or a carrier is not clear. As per the concept cell in NR, each cell distinguished by NCGI may share a common wide working bandwidth which is defined by a point A ARFCN and bandwidth. 

Therefore, further clarifications from SA5 are needed on the measurement object for PRB usage.
Observation 4: Further clarifications are needed on the measurement object of PRB usage measurements and PRB usage measurements distribution.

· RRC connection number measurements mean/max
The mean and max number of RRC connections are performed in the CU. These measurements are feasible and can be supported by gNB-CU without further RAN3 impact.  
Observation5: RRC connection number measurements mean/max can be supported by gNB-CU-CP without further RAN3 impact.

· DL latency in CU-UP
· F1-U delay

As indicated in [1], SA5 have made two assumptions:

· The DL latency in CU-UP is neglectable. 

· The F1-U delay is assumed not to have any dependency to if it is the “first packets arriving” or not, therefore 3GPP SA5 see no need to define separate delay and latency measurements for F1-U. 

The DL latency in CU-UP is defined in the way that this measurement provides the Latency in DL, when there is no other prior data to be transmitted to the same UE in the CU-UP. If the DL latency in CU-UP is neglectable, this means that there is nearly no data queue at the CU-UP. 
However, this is not correct because the DDDS mechanism is introduced for gNB-DU to report its buffer status and transfer situation to the gNB-CU. Bases on this, the DL transmission rate is adjusted, which implies the PDCP layer at the CU-UP may hold a buffer for each bearer. Hence the DL latency in the CU-UP cannot be neglected. 
For F1-U delay, it is measured the GTP packet delay on the F1-U interface. While for the latency measurement, it is related to the case whether there is no other prior data to be transmitted to the same UE or not. So far the relationship between these two is not very clear and further study is required. 
Observation 6: DL latency in the gNB-CU-UP is not neglectable. 
Observation 7: Whether separate F1-U delay or latency measurements are needed or not need further study. 

· UE throughput

· Unrestricted Volume
According to the definition in [6] and [7], those two measurements are RAN2 issues and RAN2 already confirmed in their reply LS in [5]. Therefore, there is no further RAN3 work and impact foreseen.
Observation 8: The UE throughput and Unrestricted Volume were already treated by RAN2 and no RAN3 impact is foreseen.
It is noted that there will be a RAN3-led SON/MDT SI/WI in rel-16 where the L2 measurements will be studied in principle. Therefore, it should be possible to revaluate those measurements which needs further study or clarification in SON/MDT SI/WI. 

Proposal 1: it is proposed RAN3 to respond SA5 based on above observations. 

Proposal 2: It should be possible to further evaluate those measurements under the scope of SON/MDT SI/WI in rel-16. 
3   Conclusion
Based on the discussion in this paper, we made the following observations and proposals:

Observation 1: Per DRB level packet loss rate and drop rate are feasible from RAN3 point of view. Further studies are needed on how to calculate per 5QI level packet loss rate and drop rate related measurements.

Observation 2: DL delay and DL latency related measurements can be measured on per DRB level. Further study is needed on how to support L2 measurements of per 5QI level packet delay in gNB-CU and in gNB-DU, and the DL latency in gNB-DU.

Observation 3: UE Context Release initiated by gNB-DU can be supported by gNB-CU-CP without further RAN3 impact.

Observation 4: Further clarifications are needed on the measurement object of PRB usage measurements and PRB usage measurements distribution.

Observation 5: RRC connection number measurements mean/max can be supported by gNB-CU-CP without further RAN3 impact.

Observation 6: DL latency in the gNB-CU-UP is not neglectable. 
Observation 7: Whether separate F1-U delay or latency measurements are needed or not need further study. 

Observation 8: The UE throughput and Unrestricted Volume were already treated by RAN2 and no RAN3 impact is foreseen.
Proposal 1: it is proposed RAN3 to respond SA5 based on above observations. 

Proposal 2: It should be possible to further evaluate those measurements under the scope of SON/MDT SI/WI in rel-16. 
A draft LS to SA5 is provided in [4] according to above observations and proposals.
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