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	Reason for change:
	In TS 28.552, the measurements for packets loss rate in gNB are all performed in PDCP layer and the measurements can be split into subcounters per 5QI. As defined in TS 23.501, for GBR QoS Flows with Delay-critical GBR resource type, a packet which is delayed more than PDB is counted as lost, and included in the PER. The existing measurements for packet loss rate defined in TS 28.552 only counting the packets not successfully received can’t match the PER definition of GBR QoS Flows with Delay-critical GBR resource type. 


	
	

	Summary of change:
	Add new measurements to perform packet loss rate with time constraint to match the PER definition for GBR QoS Flows with Delay-critical GBR resource type.
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[bookmark: _Toc74819728][bookmark: _Toc58515348][bookmark: _Toc51775965][bookmark: _Toc51775349][bookmark: _Toc51774735][bookmark: _Toc51750475][bookmark: _Toc51689801][bookmark: _Toc44491874][bookmark: _Toc35955903][bookmark: _Toc27473248][bookmark: _Toc20132213]5.1.3.1.x	DL Packet Loss Rate with delay threshold
a)  This measurement provides the ratio of DL RLC SDU packets which are lost in the transmission. A packets which is delayed more than a delay threshold is counted as lost. It is a measure of DL packet loss including any packet losses or delayed in the air interface. The measurement is optionally split into subcounters per PLMN, per QoS level and subcounters per supported S-NSSAI.
b)  SI
c)  This measurement is obtained as: 


Where,
 denotes the ratio of DL RLC SDU packets which are lost in the transmission. 
NOTE:  A packet is lost if it is not successfully transmitted or is delayed more than a delay threshold.
  denotes the number of DL RLC SDU that are not successfully transmitted in downlink transmission in time period T.
 denotes the number of DL RLC SDU whose DL delay is more than a delay threshold in time period T. The delay of a DL RLC SDU is obtained as: point in the time when the last part of an RLC SDU packet was sent to the UE which was consequently confirmed by reception of HARQ ACK for UM mode or point in time when the last part of an RLC SDU packet was sent to the UE which was consequently confirmed by reception of RLC ACK for AM mode, minus the time when corresponding RLC SDU part arriving at MAC layer
 denotes the total number of DL RLC SDU packets.
T denotes the time period during which measurement is performed.
The measurement is performed per PLMN ID and per 5QI and per supported S-NSSAI.
d)  Each measurement is a real value representing the packets loss rate with delay threshold. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of S-NSSAIs.
e)  DRB.PacketLossRateDl. DT, 
     Where DT indicates the delay threshold.
NOTE: DT can be pre-configured by OAM according to the requreiments of operators, or can be set according to AN PDB of 5QI.
f)  NRCellDU.
g)  Valid for packet switching.
h)  5GS.
i)  One usage of this measurement is for performance assurance for delay-critical GBR qos flows which are mainly used in URLLC services. 
5.1.3.1.y	UL Packet Loss Rate with delay threshold
a)  This measurement provides the ratio of UL MAC SDU packets which are lost in the transmission. A packets which is delayed more than a delay threshold is counted as lost. It is a measure of UL packet loss including any packet losses or delayed in the air interface. The measurement is optionally split into subcounters per PLMN, per QoS level and subcounters per supported S-NSSAI.
b)  SI
c)  This measurement is obtained as: 


Where,
 denotes the ratio of UL MAC SDU packets which are lost in the transmission. 
NOTE:  A packet is lost if it is not successfully transmitted or is delayed more than a delay threshold.
  denotes the number of UL MAC SDU that are not successfully transmitted in downlink transmission in time period T.
 denotes the number of DL MAC SDU whose DL delay is more than a delay threshold in time period T. The delay of a UL MAC SDU is obtained as: point in time when the corresponding UL MAC SDU is successfully sent to RLC in gNB, minus the time when an UL MAC SDU is scheduled in MAC layer in UE as per the scheduling grant provided.
 denotes the total number of UL MAC SDU packets.
T denotes the time period during which measurement is performed.
The measurement is performed per PLMN ID and per 5QI and per supported S-NSSAI.
d)  Each measurement is a real value representing the packets loss rate with delay threshold. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of S-NSSAIs.
e)  DRB.PacketLossRateUl. DT, 
     Where DT indicates the delay threshold.
NOTE: DT can be pre-configured by OAM according to the requreiments of operators, or can be set according to AN PDB of 5QI.
f)  NRCellDU.
g)  Valid for packet switching.
h)  5GS.
i)  One usage of this measurement is for performance assurance for delay-critical GBR qos flows which are mainly used in URLLC services. 
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[bookmark: _Toc20132528][bookmark: _Toc27473654][bookmark: _Toc35956332][bookmark: _Toc44492342][bookmark: _Toc51690275][bookmark: _Toc51750975][bookmark: _Toc51775245][bookmark: _Toc51775859][bookmark: _Toc51776475][bookmark: _Toc58515861][bookmark: _Toc113898368]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). Subcounters per QoS Level as well as per supported S-NSSAI is helpful for operator to pinpoint the reason for high packet loss rate.
UL and DL packet loss rate with delay threshold measurements can be useful for performance assurance for delay-critical GBR qos flows which are mainly used in URLLC services. 
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 virtualized 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.
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