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1. Overall Description:

A used case for PDCP end user throughput was proposed and agreed in SA5#123, see attached CR S5-191484. 

A potential measurement for “Average buffered DL UE Throughput” for a NR UE, there the measurement is performed in gNBCUUP was discussed in SA5#123 but has not yet been agreed and is summarized into this LS. This measurement is intended for throughput per UE and bearer independent of traffic patterns and packet size.  Initial buffering time in gNB, meant as time interval the first PDCP SDU of the new burst is received in CU until its first part is transmitted over air interface of the DU, is also included. 
The measurement is applied on PDCP SDU level considering all DUs and thus provide the end user throughput which is also perceived by the end user. One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
This measurement is obtained by the following formula for a measurement period:
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where each ThroughputVolume and ThroughputTime is intended to represent one DL burst as explained in the Fig. 1 and Fig. 2, and Table 1 and Table 2 for DRB and per split DRB bearer, respectively.
Note: The PDCP PDUs do not need to be transmitted over the same DU, but what is crucial is that each DU will report the Desired Data Rate for the data radio bearer based on last DDDS which allow to obtain the time interval the PDCP PDU related to the PDCP SDU will spend in buffer of RLC entity of the DU. Such time intervals may even overlap in their duration as depicted in the Figures and consequent Tables below
Note: Similar measurement for SCG bearer relevant for LTE-NR Dual Connectivity option 3 is not explicitly mentioned in this measurement proposal due to not standardized DDDS between eNB and CU gNB. 
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Figure 1 Average DL buffered UE throughput per DRB

	T0’
	First PDCP SDU of the new burst arrived to CU and there are not any data in the buffer in RLC entity relevant to the bearer.

	T1’
	First PDCP PDU has been sent to DU after T0.

	T2’
	The buffer in RLC entity gets empty after T0.

	ThroughputTime

	T2’ – T0’

Note: Contribution of the given PDCP SDU to ThroughputTime, i.e. the time the PDCP PDU related to the PDCP SDU will spend in buffer of RLC enitity is obtained as volume of the PDCP PDU divided with Desired Data Rate for the data radio bearer based on last DDDS feedback [TS 38.425]. Considering the Desired Data Rate includes time intervals when UE has data in the buffer for the given bearer but not scheduled and delay in delivering PDCP PDU from CU to DU it may provide sufficient estimation the time the PDCP PDU related to the PDCP SDU will spend in the buffer of RLC entity.

	ThroughptVolume
	The PDCP SDU volume in kbits successfully transmitted (acknowledged by) in DL to RLC entity of the DU per UE per bearer and one burst (consisting of PDCP SDU 1, 2 and 3 in example in Fig.1).


Table 1
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Figure 2  Average DL buffered UE throughput for split DRB
	T0
	 First PDCP SDU of the new burst arrived to CU and there are not any data in the buffer in RLC entity for any of the legs relevant to the bearer.

	T1
	First PDCP PDU has been sent to DU of the first leg after T0.

	T2
	First PDCP PDU has been sent to DU of the second leg after T0.

	T5
	The buffer in RLC entity of the first leg gets empty after T0.

	T6
	The buffer in RLC entity of the second leg gets empty after T2.

Note: T6 shall be estimated by calculating the estimated time in RLC buffer for all data sent to each of the RLC entities and then decide which RLC entity that finished last, and then use that end time as T6

	ThroughputTime

	T6 – T0

Note: Contribution of the given PDCP SDU to ThroughputTime, i.e. the time the PDCP PDU related to the PDCP SDU will spend in RLC intity buffer of the given leg is obtained as volume of the PDCP PDU divided with Desired Data Rate for the data radio bearer related to the given leg   based on last DDDS feedback [TS 38.425]. Considering the Desired Data Rate includes time intervals when UE has data in the buffer for the given bearer but not scheduled and delay in delivering PDCP PDU from CU to DU it may provide sufficient estimation the time the PDCP PDU related to the PDCP SDU will spend in the buffer of RLC enitity.

	ThroughputVolume
	The PDCP SDU volume in kbits successfully transmitted (acknowledged by) in DL to the first and secondary RLC entity per UE per bearer and one burst (consisting of PDCP SDU 1, 2, 3 and 4 in example in Fig.2).


Table 2
Each measurement is a real value representing the throughput in kbits per second. The number of measurements is equal to one. If sub-counters per QoS level (mapped 5QI) or S-NSSAI measurements are performed, the number of measurements is equal to the number of mapped 5QIs or to the number of S-NSSAIs. 

· SA5 would like to ask RAN2/RAN3 to evaluate the potential measurement definitions outlined in this LS in order to support the use case agreed in the attached SA5 CR S5-191484. Does RAN2/RAN3 think it’s rational and feasible that the potential measurements can be independent of deployment scenario (no-split, two-split and three-split)?
· Note that only “DL buffered UE throughput” is considered in above discussion/description, does RAN2/RAN3 have any ideas how a related “UL buffered UE throughput” could be performed?
2. Actions:

To RAN2 and RAN3 group.

ACTION: 

· SA5 asks RAN2/RAN3 to review the potential measurement definitions discussed in this LS, and provide answers to the questions aforementioned.

· SA5 asks RAN2/RAN3 the way forward defining the “buffered UE throughput” measurement(s).

3. Date of Next TSG-SA WG5 Meetings:

SA5#124
25 February – 1 March
Taipei (Taiwan)

SA5#125
8- 12 April 2019
Newport Beach (US)
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