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Introduction
In RAN2#105bis meeting [1], the UL and DL packet delay measurements were discussed and agreed up on [1]. This is captured in the TP [2].  
In this contribution, we discuss the existing measurements in SA5 specs associated to delay measurements and compare the contents of the TP in [2].
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DL delay measurement
Total DL delay measurement in RAN is split as follows in the SA5 specification on performance measurements [3]. 
1. Average delay DL in CU-UP
2. Average F1-U delay 
3. Average delay DL in gNB-DU
4. Average delay DL air-interface
The first three sub-delays constitute the RAN internal delay and the fourth constitute the over-the-air related delay. RAN2 has already agreed that ‘average delay DL in CU-UP’, ’average delay DLin gNB-DU’ and ‘average delay DL air-interface’ are feasible from RAN2’s point of view and has also received a confirmation from RAN3 that ‘average delay DL in CU-UP’, ‘average F1-U delay’ and ‘average delay DL in gNB-DU’ are feasible [5]. 
1. [bookmark: _Toc3825686][bookmark: _Toc3970861][bookmark: _Toc4480460][bookmark: _Toc6946687][bookmark: _Toc6994343][bookmark: _Toc7005857][bookmark: _Toc7006262][bookmark: _Toc7450210][bookmark: _Toc7506043]All the sub components required for DL delay computation in the RAN are now feasible from both RAN2 and RAN3’s point of view.
UL delay measurement
Total UL delay measurement in RAN is split as follows based on the agreed TP in RAN2#105bis meeting [2]. 
1. Average PDCP queueing delay at the UE
This is explicitly calculated by the UE and reported to the network.
2. HARQ (re)transmission delay (Average over-the-air UL delay) 
This delay is like the ‘average delay DL air-interface’ but for UL. As the UL and DL over the air delays can be different due to different Tx capabilities between the network node and the UE, it makes sense to have a separate over-the-air UL delay measurement.
1. [bookmark: _Toc7506046]Introduce separate measurement associated to over-the-air delay in UL.
Such a measurement can take the same format as that of the DL counterpart as provided in the next section. 

3. RLC delay (average delay UL in gNB-DU)
The DU internal delay for the UL and the DL packets is expected to be the same. This is also the assumption in RAN3 which is explicitly mentioned in RAN3’s LS [6]. 
1. [bookmark: _Toc7506047]RAN2 assumes that “average delay DL in gNB-DU” can be taken as baseline for UL also.
4. Average F1-U delay
This is handled by RAN3.
5. PDCP re-ordering delay (average delay UL in CU-UP)
The CU-UP internal delay for the UL and the DL packets is expected to be the same. This is also the assumption in RAN3 which is explicitly mentioned in RAN3’s LS [6].
1. [bookmark: _Toc7506048]RAN2 assumes that “average delay DL in CU-UP” can be taken as baseline for UL also.

Details of ‘Average delay UL air-interface’
The average delay DL air-interface is calculated as the average (arithmetic mean) time it takes to get a response back on a HARQ transmission in the downlink direction. Similarly, the average delay UL air-interface is calculated as the average time between the time of sending the successful HARQ response to the time of scheduling grant to the UE. In the following figure, the network is aware of the T1 as the network is the one that provides the scheduling grant and the T2 is based on the successful reception of the UL transmission from the UE and the transmission of ACK to the UE. In this scheme (T2-T1) UL delay over air interface and averaging this value over multiple UL transmissions will give the average delay UL air-interface. 
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1. [bookmark: _Toc7506049]Average delay UL air-interface is defined as the average time between the time of sending the successful HARQ feedback to the time of scheduling grant in UL for the UE.
Conclusion
In section 2 we made the following observations:
Observation 1	All the sub components required for DL delay computation in the RAN are now feasible from both RAN2 and RAN3’s point of view.

Based on the discussion in section 2 we propose the following:
Proposal 1	Introduce separate measurement associated to over-the-air delay in UL.
Proposal 2	RAN2 assumes that “average delay DL in gNB-DU” can be taken as baseline for UL also.
Proposal 3	RAN2 assumes that “average delay DL in CU-UP” can be taken as baseline for UL also.
Proposal 4	Average delay UL air-interface is defined as the average time between the time of sending the successful HARQ feedback to the time of scheduling grant in UL for the UE.
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