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Decision/action requested

The group is asked to discuss and approve the proposal
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Rationale

This pCR update the Packet Loss measurements in clause:

1: Correction of measurements, UL and DL been mixed in a couple of places.

2: 5QI changed to “mapped 5QI” (based on LS reply from RAN 2: R2-1810975 / S5-185047)
3: Alignment/improvement of text, clarified where the measurements are performed.
5.1.1.1.1 UL Packet Loss Rate:


- Measured in gNB-CU-UP


- Measure: “UL Packet Loss rate Air” + “UL Packet Loss rate DU” + “UL Packet Loss rate F1-U” 

5.1.1.1.2 UL F1-U Packet Loss Rate:


- Measured in gNB-CU-UP


- Measure: “UL Packet Loss rate F1-U” 

5.1.2.1.1 DL F1-U Packet Loss Rate:


- Measured in gNB-DU


- Measure: “DL Packet Loss rate F1-U” 

4: Based on NRM alignment for en-gNB and gNB, all section f) is modified. (done in S5-185207 clean up pCR)
Below latest NRM from Stockholm:
4.2.1
Class diagram for gNB and en-gNB
4.2.1.1
Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for this IRP. This clause provides the overview of the relationships of relevant classes in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.

The model fragments are for the representation of gNB and en-gNB.
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Figure 4.2.1.1-1: NRM for 3-split deployment scenario

4
Detailed proposal

It is proposed to update measurements for Packet Loss Rate in 5.1.1.1.1, and in 5.1.1.1.2 and in 5.1.2.1.1 and UC A2, according to Rationale.
	1st Modified Section


5.1
Performance measurements and assurance data for gNB

5.1.1
Performance measurements and assurance data for gNB-CU

5.1.1.1
Packet Loss Rate
5.1.1.1.1
UL Packet Loss Rate

a) This UL measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It 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. Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

b) SI

c) This measurement is obtained as:  1000000* Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer, 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. If transmission of a packet might continue in another cell, it shall not be included in this count. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).

  Editor’s note: the content in c) is dependent on an LS answer from RAN2. 

d) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurements is perfomed, the measurements are equal to the number of mapped 5QIs.  

e) The measurement name has the form DRB.PacketLossRateUl or optionally DRB.PacketLossRateUl.QOS where QOS identifies the target quality of service class.
f) GNBCUUPFunction (ENGNBCUUPFunction for NR option 3)

g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
5.1.1.1.2.
UL F1-U Packet Loss Rate

a) This measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It is a measure of the UL packet loss on the F1-U interface.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b) SI

c) This measurement is obtained as:  1000000* Number of missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the GTP sequence number of the first packet delivered by gNB-DU to gNB-CU-UP until the GTP sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for option 3).

  Editor’s note: the content in c) is dependent on an LS answer from RAN2. 

d) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs.

e) The measurement name has the form DRB.F1UPacketLossRateUl or optionally DRB.F1UPacketLossRateUl.QOS where QOS identifies the target quality of service class.
f) GNBCUUPFunction (ENGNBCUUPFunction for QCI measurement in NR option 3)

g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
	Next Modified Section


5.1.2
Performance measurements and assurance data for gNB-DU

5.1.2.1
Packet Loss Rate
5.1.2.1.1
DL F1-U Packet Loss Rate

a) This measurement provides the fraction of PDCP SDU packets which are not successfully received at the gNB-CU). It is a measure of the DL packet loss on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

b) SI

c) This measurement is obtained as:  1000000* Number of missing DL GTP sequence numbers (TS 29.281), representing packets that are not delivered to lower layers, of a data radio bearer, divided by Total number of DL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by gNB-CU-UP to gNB-DU until the GTP sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3). 

  Editor’s note: the content in c) is dependent on an LS answer from RAN2. 

d) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs. 

e) The measurement name has the form DRB.F1UPacketLossRateDl or optionally DRB.F1UPacketLossRateDl.QOS where QOS identifies the target quality of service class.
f) GNBDUFunction.NRCellDU (ENGNBDUFunction.NRCellDU for QCI measurements in NR option 3)

g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
	Next Modified Section


A.2
Monitoring of UL and DL packet loss in NG-RAN
Keeping track of UL and DL packet loss in the NG-RAN is essential, since for certain services packets that are lost along the way through the system may have a noticeable impact on the end user. UL and DL packet loss measurements can be useful for evaluation, optimization and for performance assurance within the integrity area (user plane connection quality). 
UL packet loss is a measure of packets dropped in the UE and the packets lost on the interfaces (air interface and F1-U interface). If parts of the gNB are deployed in a vitualized environment, it is important to measure also the F1-U UL interface packet loss in a separate measurement, to be able to pinpoint the reason for high packet loss.

	End of Modified Section


