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	[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK18][bookmark: OLE_LINK19]1st Change


[bookmark: _Toc20132209][bookmark: _Toc27473244][bookmark: _Toc35955898][bookmark: _Toc44491862][bookmark: _Toc51689789][bookmark: _Toc51750463][bookmark: _Toc51774723][bookmark: _Toc51775337][bookmark: _Toc51775953][bookmark: _Toc58515336][bookmark: _Toc163037787][bookmark: _Toc163037815]5.1.1.1	Packet Delay
[bookmark: _Toc20132210][bookmark: _Toc27473245][bookmark: _Toc35955899][bookmark: _Toc44491863][bookmark: _Toc51689790][bookmark: _Toc51750464][bookmark: _Toc51774724][bookmark: _Toc51775338][bookmark: _Toc51775954][bookmark: _Toc58515337][bookmark: _Toc163037788]5.1.1.1.1	Average delay DL air-interface
a)	This measurement provides the average (arithmetic mean) time it takes for packet transmission over the air-interface in the downlink direction. The measurement is filterable calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (point in time when the last part of an RLC SDU packet was  sent to the UE which was consequently confirmed by reception of HARQ  ACK from UE 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 time when corresponding RLC SDU part arriving at MAC layer) divided by total number of RLC SDUs transmitted to UE successfully.  The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is a real representing the mean delay in 0.1 millisecond.  The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs.
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.AirIfDelayDl or DRB.AirIfDelayDl_Filters, 

Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU
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).
NOTE:	If the HARQ process is configured with disabled HARQ feedback for NTN (refer to 38.321 [61]), this measurement is not available for UM mode.
[bookmark: _Toc20132211][bookmark: _Toc27473246][bookmark: _Toc35955900][bookmark: _Toc44491864][bookmark: _Toc51689791][bookmark: _Toc51750465][bookmark: _Toc51774725][bookmark: _Toc51775339][bookmark: _Toc51775955][bookmark: _Toc58515338][bookmark: _Toc163037789]5.1.1.1.2	Distribution of delay DL air-interface
a)	This measurement provides the distribution of the time it takes for packet transmission over the air-interface in the downlink direction. The measurement is filterable calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the DL delay for an RLC SDU packet by: 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; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the counters. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is an integer representing the number of RLC SDU packets measured with the delay within the range of the bin. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs.
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	DRB.AirIfDelayDist, or
DRB.AirIfDelayDist_.Bin_Filters;

, wWhere Bin indicates a delay range which is vendor specific;
 
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.

Where PLMN ID represents the PLMN ID, QoS represents the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU
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).
NOTE:	If the HARQ process is configured with disabled HARQ feedback for NTN (refer to 38.321 [61]),this measurement is not available for UM mode.
[bookmark: _Toc35955901][bookmark: _Toc44491865][bookmark: _Toc51689792][bookmark: _Toc51750466][bookmark: _Toc51774726][bookmark: _Toc51775340][bookmark: _Toc51775956][bookmark: _Toc58515339][bookmark: _Toc163037790]5.1.1.1.3	Average delay UL on over-the-air interface
a)	This measurement provides the average (arithmetic mean) over-the-air packet delay on the uplink. The measurement is filterable calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained according to the definition in TS 38.314 [29], named "Average over-the-air interface packet delay in the UL per DRB per UE". The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI. 
d)	Each measurement is a real representing the mean delay in 0.1 millisecond. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs.
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.AirIfDelayUl or DRB.AirIfDelayUl_Filters, 
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS represents the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU.
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).
[bookmark: _Toc44491866][bookmark: _Toc51689793][bookmark: _Toc51750467][bookmark: _Toc51774727][bookmark: _Toc51775341][bookmark: _Toc51775957][bookmark: _Toc58515340][bookmark: _Toc163037791]5.1.1.1.4	Average RLC packet delay in the UL 
a)	This measurement provides the average (arithmetic mean) RLC packet delay on the uplink, ie the delay within the gNB-DU. The measurement is filterable calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained according to the definition in TS 38.314 [29], named "Average RLC packet delay in the UL per DRB per UE". The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI. 
d)	Each measurement is a real representing the mean delay in the unit 0.1 milliseconds.  The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs.
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.RlcDelayUl or DRB.RlcDelayUl_Filters, 
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU.
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).
[bookmark: _Toc44491867][bookmark: _Toc51689794][bookmark: _Toc51750468][bookmark: _Toc51774728][bookmark: _Toc51775342][bookmark: _Toc51775958][bookmark: _Toc58515341][bookmark: _Toc163037792]5.1.1.1.5	Average PDCP re-ordering delay in the UL 
a)	This measurement provides the average (arithmetic mean) PDCP re-ordering delay on the uplink, which is ie the delay within the gNB-CU-UP. The measurement is filterable calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained according to the definition in TS 38.314 [29], named "Average PDCP re-ordering delay in the UL per  DRB per UE. The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI. 
d)	Each measurement is a real representing the mean delay in the unit 0.1 milliseconds.  The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs.
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpReordDelayUl or DRB.PdcpReordDelayUl_Filters, 
Where Ffilter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI. 
f)	GNBCUUPFunction
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).
[bookmark: _Toc44491868][bookmark: _Toc51689795][bookmark: _Toc51750469][bookmark: _Toc51774729][bookmark: _Toc51775343][bookmark: _Toc51775959][bookmark: _Toc58515342][bookmark: _Toc163037793]5.1.1.1.6	Distribution of DL delay between NG-RAN and UE
a)	This measurement provides the distribution of DL packet delay between NG-RAN and UE, which is the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu interface. This measurement is filterable calculated per PLMN ID and per 5QI and per supported S-NSSAI.
b)	DER (n=1).
c)	The measurement is obtained by the following method: 
	The gNB performs the GTP PDU packet delay measurement for QoS monitoring per the GTP PDU monitoring packets received from UPF, and records the following time stamps and information included in the GTP-U header of each GTP PDU monitoring response packet (packet i) sent to UPF (see 23.501 [4] and 38.415 [31]):
-	The DL Delay Result from NG-RAN to UE indicating the downlink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu interface (see 38.415 [31], and the DL Delay Result is denoted by in the present document);
-	The 5QI and S-NSSAI associated to the GTP PDU monitoring response packet.
	The gNB  increments the corresponding bin with the delay range where the  falls into by 1 for the counters.
	The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is an integer representing the number of GTP PDUs measured with the delay within the range of the bin. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs. 
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	DRB.DelayDlNgranUeDist_Bin, or
DRB.DelayDlNgranUeDist_.Bin_Filters, where Bin indicates a delay range which is vendor specific; 
Where Bin indicates a delay range which is vendor specific 
Where fFilter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellCU (for non-split and 2-split scenario);
GNBCUUPFunction (for 3-split scenario).
g)	Valid for packet switched traffic.
h)	5GS.
[bookmark: _Toc44491869][bookmark: _Toc51689796][bookmark: _Toc51750470][bookmark: _Toc51774730][bookmark: _Toc51775344][bookmark: _Toc51775960][bookmark: _Toc58515343][bookmark: _Toc163037794]5.1.1.1.7	Distribution of UL delay between NG-RAN and UE
[bookmark: _Toc163037795]5.1.1.1.7.1	Distribution of UL delay between NG-RAN and UE (excluding D1)
a)	This measurement provides the distribution of UL packet delay between NG-RAN and UE, which includes the delay occurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu interface (excluding the D1 UL PDCP delay occurred in the UE). This measurement is filterable calculated per PLMN ID and per 5QI and per supported S-NSSAI.
b)	DER (n=1).
c)	The measurement is obtained by the following method: 
	The gNB performs the GTP PDU packet delay measurement for QoS monitoring for the GTP PDU monitoring packets received from UPF, and records the following time stamps and information included in the GTP-U header of each GTP PDU monitoring response packet (packet i,sent to UPF) for which the D1 UL PDCP Delay measurement is not included (see 23.501 [4] and 38.415 [31]):
-	The UL Delay Result from UE to NG-RAN indicating the uplink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU)  and the delay over Uu interface (see 38.415 [31], and the UL Delay Result is denoted by in the present document);
-	The 5QI and S-NSSAI associated to the GTP PDU monitoring response packet.
	The gNB increments the corresponding bin with the delay range where the falls into by 1 for the counters.
	The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is an integer representing the number of GTP PDUs measured with the delay within the range of the bin. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs. 
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	DRB.DelayUlNgranUeDist_Bin, or
DRB.DelayUlNgranUeDist_.Bin_Filters., w
Where Bin indicates a delay range which is vendor specific, and Filter is a combination of PLMN ID and QoS level and S-NSSAI. 
The QoS level represents the mapped 5QI or QCI. 
f)	NRCellCU (for non-split and 2-split scenario);
GNBCUUPFunction (for 3-split scenario).
g)	Valid for packet switched traffic.
h)	5GS.
[bookmark: _Toc163037796]5.1.1.1.7.2	Distribution of UL delay between NG-RAN and UE (including D1)
a)	This measurement provides the distribution of UL packet delay between NG-RAN and UE, which includes the delay occurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU), the delay over Uu interface and the D1 UL PDCP delay occurred in the UE. This measurement is filterable calculated per PLMN ID and per 5QI and per supported S-NSSAI.
b)	DER (n=1).
c)	The measurement is obtained by the following method: 
	The gNB performs the GTP PDU packet delay measurement for QoS monitoring for the GTP PDU monitoring packets received from UPF, and records the following time stamps and information included in the GTP-U header of each GTP PDU monitoring response packet (packet i, sent to UPF) for which the D1 UL PDCP Delay measurement is included (see 23.501 [4] and 38.415 [31]):
-	The UL Delay Result from UE to NG-RAN indicating the uplink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU),  the delay over Uu interface and the D1 UL PDCP delay occurred in the UE (see 38.415 [31], and the UL Delay Result is denoted by in the present document);
-	The 5QI and S-NSSAI associated to the GTP PDU monitoring response packet.
	The gNB  increments the corresponding bin with the delay range where the falls into by 1 for the counters.
	The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is an integer representing the number of GTP PDUs measured with the delay within the range of the bin. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs. 
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	DRB.DelayUlNgranUeIncD1Dist_Bin; or
DRB.DelayUlNgranUeIncD1Dist_.Bin_.Filters
, wWhere Bin indicates a delay range which is vendor specific, and Filter is a combination of PLMN ID and QoS level and S-NSSAI. 
The QoS level represents the mapped 5QI or QCI. 
f)	NRCellCU (for non-split and 2-split scenario);
GNBCUUPFunction (for 3-split scenario).
g)	Valid for packet switched traffic.
h)	5GS.

[bookmark: _Toc44491870][bookmark: _Toc51689797][bookmark: _Toc51750471][bookmark: _Toc51774731][bookmark: _Toc51775345][bookmark: _Toc51775961][bookmark: _Toc58515344][bookmark: _Toc163037797]5.1.1.1.8	DL packet delay between NG-RAN and PSA UPF
[bookmark: _Toc44491871][bookmark: _Toc51689798][bookmark: _Toc51750472][bookmark: _Toc51774732][bookmark: _Toc51775346][bookmark: _Toc51775962][bookmark: _Toc58515345]5.1.1.1.8.1	Average DL GTP packet delay between PSA UPF and NG-RAN
a)	This measurement provides the average DL GTP packet delay between PSA UPF and NG-RAN. This measurement is filterable split into subcounters per 5QI and or subcounters per S-NSSAI. This measurement is only applicable to the case the PSA UPF and NG-RAN are time synchronised. 
b)	DER (n=1).
c)	The measurement is obtained by the following method: 
The UPF samples the GTP packets for QoS monitoring based on the policy provided by OAM or SMF.
NOTE:  The sampling rate may vary for different S-NSSAI and different 5QIs, and the specific sampling rate is up to implementation unless given by the QoS monitoring policy. 
	For each DL GTP PDU (packet i) encapsulated with QFI, TEID, and QMP indicator for QoS monitoring, the gNB records the following time stamps and information (see 23.501 [4] and 38.415 [31]):
-	T1 received in the GTP-U header indicating the local time that the DL GTP PDU was sent by the PSA UPF;
-	T2 that the DL GTP PDU was received by NG-RAN;
-	The 5QI and S-NSSAI associated to the DL GTP PDU.
	The gNB counts the number (N) of DL GTP PDUs encapsulated with QFI, TEID, and QMP indicator for each 5QI and each S-NSSAI respectively, and takes the following calculation for each 5QI and each S-NSSAI:

d)	Each measurement is a real representing the average delay in microseconds. 
e)	GTP.DelayDlPsaUpfNgranMean;
GTP.DelayDlPsaUpfNgranMean_.5QI, where 5QI identifies the 5QI; or
GTP.DelayDlPsaUpfNgranMean_.SNSSAI, where SNSSAI identifies the S-NSSAI.
Where 5QI identifies the 5QI, SNSSAI identifies the S-NSSAI.
f)	EP_N3 (contained by GNBCUUPFunction).
g)	Valid for packet switched traffic.
h)	5GS.
[bookmark: _Toc44491872][bookmark: _Toc51689799][bookmark: _Toc51750473][bookmark: _Toc51774733][bookmark: _Toc51775347][bookmark: _Toc51775963][bookmark: _Toc58515346]5.1.1.1.8.2	Distribution of DL GTP packet delay between PSA UPF and NG-RAN
a)	This measurement provides the distribution of DL GTP packet delay between PSA UPF and NG-RAN. This measurement is filterable split into subcounters per 5QI and or subcounters per S-NSSAI. This measurement is only applicable to the case the PSA UPF and NG-RAN are time synchronised. 
b)	DER (n=1).
c)	The measurement is obtained by the following method: 
The UPF samples the GTP packets for QoS monitoring based on the policy provided by OAM or SMF.
NOTE:  The sampling rate may vary for different S-NSSAI and different 5QIs, and the specific sampling rate is up to implementation unless given by the QoS monitoring policy. 
	For each DL GTP PDU (packet i) encapsulated with QFI, TEID, and QMP indicator for QoS monitoring, the gNB records the following time stamps and information (see 23.501 [4] and 38.415 [31]):
-	T1 received in the GTP-U header indicating the local time that the DL GTP PDU was sent by the PSA UPF;
-	T2 that the DL GTP PDU was received by NG-RAN;
-	The 5QI and S-NSSAI associated to the DL GTP PDU.
	The gNB 1) takes the following calculation for each DL GTP PDU (packet i) encapsulated with QFI, TEID, and QMP indicator for each 5QI and each S-NSSAI respectively, and 2) increment the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per 5QI and subcounters per S-NSSAI.

d)	Each measurement is an integer representing the number of GTP PDUs measured with the delay within the range of the bin.
e)	GTP.DelayDlPsaUpfNgranDist_Bin,
GTP.DelayDlPsaUpfNgranDist_.5QI_.Bin, Where Bin indicates a delay range which is vendor specific, and 5QI identifies the 5QI; or 
GTP.DelayDlPsaUpfNgranDist_.SNSSAI.b_Bin, Where Bin indicates a delay range which is vendor specific, and SNSSAI identifies the S-NSSAI.
Where Bin indicates a delay range which is vendor specific, 5QI identifies the 5QI, and SNSSAI identifies the S-NSSAI
f)	EP_N3 (contained by GNBCUUPFunction).
g)	Valid for packet switched traffic.
h)	5GS.
5.1.1.1.9	Distribution of delay over Uplink air-interface(Uu)
a) This measurement provides the distribution of the time it takes for packet/transport-block transmission over the air-interface in the uplink direction. The measurement is filterable calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b) DER (n=1)
c) This measurement is obtained by calculating the uplink delay for a MAC SDU packet/transport-block by: calculating the time difference between the point in time when the UL MAC SDU is successfully sent to RLC (i.e. tSucc(i,drbid) as defined in TS 38.314 [29], Table 4.2.1.2.2-2) and the point in time when the UL MAC SDU is scheduled in MAC layer as per the scheduling grant provided (i.e. tSched(i,drbid) as defined in  TS 38.314 [29], Table 4.2.1.2.2-2) and then incrementing the corresponding (time constraint/delay threshold) bin by 1 where the result of above subtraction falls into. The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d) Each measurement is an integer representing the number of MAC SDU packets/transport-blocks whose measured delay is within the range of the bin. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs.
e) DRB.AirIfDelayDistUL_Bin or DRB.AirIfDelayDistUL_.Bin_Filters, 
Wwhere Bin indicates a time constraint/delay threshold range.
Where fFilter is either of PLMN ID, QoS level and S-NSSAI or a combination thereof.
PLMN ID represents the PLMN ID, QoS represents the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI.
NOTE: Number of bins and the range for each bin is left to implementation. 
f) NRCellDU
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) and for performance assurance for URLLC services.
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