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1. 
Overall Description:

SA2 sent LS to RAN2 in relation to URLLC UE’s QoS monitoring. As part of the Key issue#4, SA2 expressed the need for measuring the packet delay between UE and the UPF per QoS flow. 

For DL delay measurements

As part of the overall DL delay, one component of the delay between the UPF and the UE is the Uu interface delay. This delay is specified as part of the SA5 specification of performance measurements’ requirements in NR (section 5.1.1.1.1 - average delay DL air-interface, in [2]). 

This measurement is calculated as the average time it takes to get a response back on a HARQ transmission in the DL direction. 
This measurement is obtained as: sum of (time when the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information, minus time when the last part of the same packet was transmitted over the air) divided by total number of RLC SDUs arriving at MAC lower SAP. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3).
Other delays involved in the RAN i.e., ‘average delay DL in CU-UP’ and ‘average delay DL in gNB-DU’ as specified in section 5.1.3.3 of [2] are taken as baseline in RAN2 and RAN3 [3]. Further RAN3 has provided the details of average delay on F1-U as part of the LS reply in [3].
For UL delay measurements

As part of the outcome of the SI on RAN-centric data collection and utilization for LTE and NR [1], RAN2 discussed and captured the outcome related to the UL delay measurements. Total UL delay measurement in RAN is split as ‘D1+D2’ based on the TR [1] of which the D1 refers to the average PDCP queueing delay at the UE and D2 refers to the rest of the delay (over the air delay + gNB-DU delay + F1-U delay + CU-UP delay). This is illustrated in Figure 1.
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Figure 1: RAN part of the UL delay measurement

1) PDCP queueing delay at the UE: 

This is the delay at the UE from the time of packet arrival at the PDCP upper SAP to the reception of UL grant to transmit the packet. This is agreed in RAN2.

2) HARQ transmission delay (air interface delay):

RAN2 has discussed this to be missing amongst the discussed split UL delay measurements [1] and included the new measurement definition as part of the L2 measurements [4]. 
3) RLC delay (delay in gNB-DU)

Like RAN3 [3], RAN2 assumes that “average delay DL in gNB-DU” can be taken as baseline for UL also.  
4) F1-U delay

RAN3 has provided input on the same in [3]. 

5) PDCP reordering delay (delay in CU-UP) 
Like RAN3 [3], RAN2 assumes that “average delay DL in CU-UP” can be taken as baseline for UL also. 
Based on the above details, RAN2 concludes that the delay measurements required to perform RAN internal delay calculation is available both for UL and DL transmissions.  
2
Actions
To SA2:
RAN2 kindly asks SA2 and RAN3 to take the above analysis and conclusion into account in their work on URLLC QoS.
3
Dates of next TSG-RAN WG2 meetings

TSG-RAN WG2 Meeting#107bis
14 -18 Oct 2019
Chongqing, China
TSG-RAN WG2 Meeting#108

18 -22 Nov 2019

Reno, USA
References

[1] 37.816, 3GPP TSG RAN; E-UTRA and NR; Study on RAN-centric data collection and utilization for LTE and NR (release 16), V1.0.0 (2019-06).
[2] TS 28.552, TSG Services and System Aspects; Management and orchestration; 5G performance requirements (release 15), v15.1.0.
[3] R3-192179, Reply LS on 5G_URLLC, Xi’an, China, April 2019.

[4] R2- 1910867, TP to 38.314 on air-interface delay measurements, Ericsson, RAN2#107, Prague, Czech Republic, August 2019.


