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1	Introduction
TS38.314 has been published in June 2020. IAB Work Item also finished in June 2020. The specified in Rel-16 delay measurement do not consider IAB architecture and functions, which might lead to wrong measurement results.
2	background
IAB work Item has been completed in June 2020. It introduces a new architecture and new RLC Channel as described in 38.300. The figure below shows the protocol stack for UP:


Figure 1 (Fig. 4.7.2-1 in 38.300): Protocol stack for the support of F1-U protocol
In 38.314, the delay measurements are defined the following way:
	[bookmark: _Toc34761706]4.1.1.2	 Packet delay
Packet delay includes RAN part of delay and CN part of delay. 
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 [2] 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 [2] 5.1.3.3.3.
- D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 [2] 5.1.3.3.2.
- D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552 [2] 5.1.3.3.1.
The DL packet delay measurements, i.e. D1 (the DL delay in over-the-air interface ), D2 (the DL delay in gNB-DU), D3 (the DL delay on F1-U) and D4 (the DL delay in CU-UP), should be measured per DRB per UE.
The RAN part (including UE) of UL packet delay measurement comprises: 
- D1 (UL PDCP packet average delay, as defined in section 4.2.1.1). 
- D2.1 (average over-the-air interface packet delay, as defined in 4.1.1.2.1). 
- D2.2 (average RLC packet delay, as defined in 4.1.1.2.2).
- 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 [2] section 5.1.3.3.2). 
- D2.4 (average PDCP re-ordering delay, as defined in 4.1.1.2.3).




Note that there is no difference foreseen between DL D3 and UL D2.3: they are both defined as the round-trip time delay divided by two. The change for IAB is that F1-U connection, from CU to the serving DU, is performed via air interface (Uu) and terrestrial interface with Donor CU.
We analyse below how total delay measurement can be performed in IAB Architecture:
Downlink


Figure 2: DL Delay measurement
Following observations can me made:
- D1 can be measured by the serving IAB-DU
- D2 can be measured by the serving IAB-DU
- D3 (DL delay on F1-U)  can be measured by Donor CU, but we discuss this below.
- D4 can be measured by Donor CU-UP

Uplink


Figure 3: UL Delay measurement

For UL:
- D1 can be measured by the UE 
- D2.1 can be measured by serving IAB-DU
- D2.2 can be measured by serving IAB-DU
- D2.3 can be measured by Donor CU, but we discuss this below.
- D4 can be measured by Donor CU-UP
3.1	Discussion about the total F1-U delay measurement
This F1-U measurement assume that UL and DL is symmetric, but as the link if going to radio interface, the symmetry can’t be assumed, and the DL value can’t be determined with precision.
Observation 1: In IAB architecture, the F1-U delay is not symmetric (for UL and DL).
The F1-U delay is an end-to-end measurement that does not take into account the possible multiple relays. In case of excess delay, it is not possible to find which relay node or which interface causes the problem.
Observation 2: In IAB architecture, the F1-U delay is the sum of multiple delays from multiple transmissions
We propose to allow the Network to measure the F1-U delay as the sum of different delay, scattered in the IAB architecture.


Figure 4: F1-U total delay in IAB architecture
3.2	F1-U delay on DL direction
In Downlink, we think that F1-U DL delay can be split into:
-	Transport delay between Donor CU and Donor DU
-	IAB DU delay (including transmitting BAP and RLC Delay)
-	Air interface Delay
-	IAB MT Delay (including RLC and receiving BAP delay)
The three last ones can be repeated in case of several relays. As for non IAB architecture, average delay can be measured we only mention “delay” for clarity.
The transport delay between Donor-CU and Donor-DU needs to be described. RAN2 may need to ask RAN3 for guidance for its definition.
Proposal 1: RAN2 defines the DL IAB F1-U delay as the sum of delays along the packet path.
Proposal 2: RAN2 sends an LS to RAN3 for guidance in the definition of the DL transport delay between Donor-CU and Donor-DU in IAB architecture.


Figure 5: DL F1-U Delay for IAB architecture
3.3	F1-U delay on UL direction
In Uplink, we think that F1-U DL delay can be split into:
-	IAB MT delay (BAP Delay)
-	Over-the-air interface packet delay
-	IAB MT Delay (including RLC packet delay and receiving BAP Delay)
-	Transport delay between Donor CU and Donor DU
The 3 first ones can be repeated in case of several relays. As for non IAB architecture, average delay can be measured we only mention “delay” for clarity.
The UL transport delay between Donor-CU and Donor-DU needs to be described. RAN2 may need to ask RAN3 for guidance for its definition.
Proposal 3: RAN2 defines the UL IAB F1-U delay as the sum of delays along the packet path.
Proposal 4: RAN2 sends an LS to RAN3 for guidance in the definition of the UL transport delay between Donor-CU and Donor-DU in IAB architecture.



Figure 6: UL F1-U Delay for IAB architecture
3.4	Total F1-U Delay
The total delay can then be calculated as the some of the defined Delays. To know the delay of a specific DRB of a specific UE, the node calculating this delay need to know the path of the PDU packets, conveyed by BAP layer.
Only donor DU has this knowledge and thus the delay information should first be collected by IAB donor CU.
Proposal 5: The delay information is first collected by donor CU via F1AP / RRC signalling before being sent to OAM.
Proposal 6: Donor-CU computes the total F1-U delay for IAB architecture.

4	Conclusion
In this contribution we have made the following observations and proposals:
Observation 1: In IAB architecture, the F1-U delay is not symmetric (for UL and DL).
Observation 2: In IAB architecture, the F1-U delay is the sum of multiple delays from multiple transmissions
Proposal 1: RAN2 defines the DL IAB F1-U delay as the sum of delays along the packet path.
Proposal 2: RAN2 sends an LS to RAN3 for guidance in the definition of the DL transport delay between Donor-CU and Donor-DU in IAB architecture.
Proposal 3: RAN2 defines the UL IAB F1-U delay as the sum of delays along the packet path.
Proposal 4: RAN2 sends an LS to RAN3 for guidance in the definition of the UL transport delay between Donor-CU and Donor-DU in IAB architecture.
Proposal 5: The delay information is first collected by donor CU via F1AP / RRC signalling before being sent to OAM.
Proposal 6: Donor-CU computes the total F1-U delay for IAB architecture.
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