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1. Introduction
In RAN3#110-e, RAN3 discussed the RAN part of the packet delay, excluding the UL D1 packet delay, based on the LS from SA5. RAN3 thinks that OAM can collect the RAN part of packet delay without UL D1 using the existing definitions. RAN3 sends the reply LS to the SA5 to inform the agreement of RAN3.
However, SA5 further asked in [1] that:
	SA5 thanks RANs for the LS reply on QoS Monitoring for URLLC.
In the LS, RAN3 answered that the measurements related to the RAN part of the packet delay, excluding the UL D1 packet delay, can be collected by the OAM by means of the following measurements defined in TS28.552:
-	D2 (DL delay on gNB-DU), referring to Average delay in RLC sublayer of gNB-DU in TS 28.552, § 5.1.3.3.3.
-	D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552, § 5.1.3.3.2.
-	D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552, § 5.1.3.3.1.
SA5 would like to provide further clarification that the D2, D3 and D4 measurements defined by SA5 and referenced by RAN3 are the average delays, adding them up could get the average delay between NG-RAN and UE, however using these measurements cannot get the distribution of packet delays which are also defined in TS 28.552 and based on RAN part UL packet delay result excluding the UL D1 packet delay:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Distribution of UL packet delays between NG-RAN and UE, in clause 5.1.1.1.7 of TS 28.552.
· Distribution of UL packet delays between PSA-UPF and UE, in clause 5.4.9.2.2 of TS 28.552.
2. Actions:
To RAN3 group.
ACTION: 	SA5 respectfully asks RAN3 to take the above-mentioned information into consideration and provide an UL packet delay result reported by NG-RAN excluding the UL D1 packet delay for QoS monitoring.



In this contribution, we will discuss the action to RAN3 in the LS.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
In R16, RAN2 and RAN3 defined the measurement of the packet delay of the RAN part, as specified in TS 38.314.
The RAN part of DL packet delay measurement comprises:
-	D1 (DL delay in over-the-air interface), referring to Average delay DL air-interface in TS 28.552 clause 5.1.1.1.1.
-	D2 (DL delay on gNB-DU), referring to Average delay in RLC sublayer of gNB-DU in TS 28.552 clause 5.1.3.3.3.
-	D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 clause 5.1.3.3.2.
-	D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552 clause 5.1.3.3.1.
The RAN part (including UE) of UL packet delay measurement comprises:
-	D1 (UL PDCP packet average delay, as defined in TS 38.314 clause 4.3.1.1).
-	D2.1 (average over-the-air interface packet delay, as defined in TS 38.314 clause 4.2.1.2.2).
-	D2.2 (average RLC packet delay, as defined in TS 38.314 clause 4.2.1.2.3).
-	D2.3 (average delay UL on F1-U, it is measured using the same metric as the average delay DL on F1-U defined in TS 28.552 clause 5.1.3.3.2).
-	D2.4 (average PDCP re-ordering delay, as defined in TS 38.314 clause 4.2.1.2.4).
All the measurements is the average delays within the measurement period. Neither RAN2 nor RAN3 defines the measurement of delay per packet in R16.
Observation 1: In R16, RAN3 and RAN2 do not define the measurement results of delay on per packet level.
According to the LS [1] from SA5, SA5 wants to get the distribution of packet delays within the measurement period which requires per packet delay measurement.  However, the current specification in TS 38.314 does not support per packet delay measurement yet.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK17][bookmark: OLE_LINK18]Observation 2: Currently RAN specifications do not support to calculate the distribution of packet delays of RAN in a standard way.
In our understanding, there are two options to get the distribution of packet delays.
Option 1: SA5 gets the distribution of packet delays according to the average values
Option 2: RAN defines the per packet RAN part delay and the distribution of packet delays
Option 1 does not have impact on RAN specifications. For option 2, it is up to RAN2 to study the feasibility of per packet level delay measurement and the distribution of packet delays.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK15][bookmark: OLE_LINK16]From technical perspective, the average RAN part delays are calculated on top of the per packet delay samples. That implies that the distribution of packet delays of RAN part can be calculated also based on the per packet samples in the same way. Therefore, the Distribution of UL packet delays indicated in the LS [1] can be considered as already supported.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Observation 3: The Distribution of UL packet delays indicated in the SA5 LS can be supported based on the per packet samples by implementation.
Proposal 1: It is proposed to reply SA5 that:
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26]the Distribution of UL packet delays indicated in the SA5 LS can be calculated either based on the average values defined in TS 28.552, or based on the per packet delay measurement samples by RAN implementation.
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]Currently RAN specifications do not support per packet RAN part delay measurement. The defining of per packet RAN part delay measurement is out of RAN3 scope and should be discussed in RAN2.
3. Conclusion
In this document, we have the following observations and proposals.
Observation 1: In R16, RAN3 and RAN2 do not define the measurement results of delay on per packet level.
Observation 2: Currently RAN specifications do not support to calculate the distribution of packet delays of RAN in a standard way.
Observation 3: The Distribution of UL packet delays indicated in the SA5 LS can be supported based on the per packet samples by implementation.
Proposal 1: It is proposed to reply SA5 that:
· the Distribution of UL packet delays indicated in the SA5 LS can be calculated either based on the average values defined in TS 28.552, or based on the per packet delay measurement samples by RAN implementation.
· Currently RAN specifications do not support per packet RAN part delay measurement. The defining of per packet RAN part delay measurement is out of RAN3 scope and should be discussed in RAN2.

The draft LS could be seen in [2]
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