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Introduction

This contribution is intended to discuss the remaining issues on L2 measurement.
Discussion
Correction to packet delay measurement
------------------------------------------------------- From TS 38.314 starts --------------------------------------------------------
4.1.1
Measurements valid for all gNB deployment scenarios

*/Unrelated part omitted */
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).

The UL packet delay measurements, i.e. D1(UL PDCP packet average delay), D2.1(average over-the-air interface packet delay), D2.2(average RLC packet delay), D2.3(average delay UL on F1-U) and D2.4(average PDCP re-ordering delay), should be measured per DRB per UE. The unit of D1, D2.1, D2.2, D2.3 and D2.4 is 0.1ms.

For the QoS monitoring in TS 23.501 [4], RAN informs the RAN part of UL packet delay measurement, or the RAN part of DL packet delay measurement, or both to the CN.
-------------------------------------------------------- From TS 38.314 ends --------------------------------------------------------
According to above description, the RAN part of packet delay is defined under the section where measurements are assumed valid for all gNB deployment scenarios, which includes both CU-DU split case and non-split case. Moreover, the RAN part of delay includes delay at F1-U interface, i.e. D2.3(average delay UL on F1-U) and D3 (DL delay on F1-U). However, the D2.3 and D3 doesn’t exist for non CU-DU split case. Therefore, it is required to clarify in the specs that for non-split case the RAN part of packet delay excludes D2.3 (average delay UL on F1-U) and D3 (DL delay on F1-U) .
Observation 1: According to current specs, the RAN part of packet delay for non-split case also takes into account the D2.3(average delay UL on F1-U) and D3 (DL delay on F1-U) measurement.

Proposal 1: It is required to clarify in the specs that for non-split case the RAN part of packet delay excludes D2.3 (average delay UL on F1-U) and D3 (DL delay on F1-U) .

Number of active UE in non-split case

In RAN2#109bis-e meeting, it is FFS whether the number of active measurement defined in current 38.314 specs can also be applied for non-split case. 

------------------------------------------------------- From TS 38.314 starts --------------------------------------------------------
4.1.1.3
Number of active UEs in RRC_CONNECTED

The objective of the measurement is to measure number of active UEs per QoS level for OAM performance observability. It is intended to be part of a calculation to determine the bitrate UEs achieve when they are active, i.e. when applications are transmitting and receiving data. The measurements are applicable for both non-split gNB and split gNB deployment scenario.

4.1.1.3.1
Mean number of Active UEs in the DL per DRB per cell

Protocol Layer: MAC, RLC

	Definition
	Mean number of Active UEs in the DL per DRB per cell. The DRBs are mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC. This measurement refers to UEs for which there is buffered data for the DL for DRBs. 

Detailed Definition:
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,where

explanations can be found in the table 4.1.1.3.1-1 below.


Table 4.1.1.3.1-1
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	Mean number of Active UEs in the DL per DRB, averaged during time period [image: image3.png]


. Unit: 0.1.
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	Number of UEs for which there is buffered data for the DL in MAC or RLC protocol layers for a Data Radio Bearer of traffic class at sampling occasion[image: image5.png]


.

In RLC and MAC layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.321.

Buffered data includes data for which HARQ transmission has not yet terminated.

	[image: image6.png]



	Sampling occasion during time period [image: image7.png]


. A sampling occasion shall occur once every [image: image8.png]


 seconds.
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	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s.
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	Total number of sampling occasions during time period [image: image11.png]
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	Time Period during which the measurement is performed, Unit: second.

	[image: image13.png]dr bia




	The DRBs mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC.


-------------------------------------------------------- From TS 38.314 ends --------------------------------------------------------
According to above description, the number of active UE is measured using sampling method and averaged during configured measurement period. During the measurement period, the packet buffered in PDCP will soon be delivered to lower layer, it is rare that the packets will be kept buffered in PDCP layer without delivering to lower layer during the whole period. Therefore, the number of active UE counted with data buffered in PDCP/RLC/MAC layer and the number of active UE with date buffered in RLC/MAC layer might be difference, but the difference shall not be much, which is assumed to be sufficient for NW to deduce bit rate UEs achieved. Based on above analysis, it is proposed that RAN confirms that current defined number of active UE measurement is also valid for non-split case, and no specs change is required.

Observation 2: Considering the number of active UE is measured using sampling method and averaged during configured period, and the packet buffered in PDCP layer shall be soon sent to lower layer during measuring period, there shall not be much difference whether PDCP layer is taken into account in the number of active UE measurement.
Proposal 2: RAN2 confirmed current defined number of active UE measurement is valid for non-split case, and no specs change is needed.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: According to current specs, the RAN part of packet delay for non-split case also takes into account the D2.3(average delay UL on F1-U) and D3 (DL delay on F1-U) measurement.

Proposal 1: It is required to clarify in the specs that for non-split case the RAN part of packet delay excludes D2.3 (average delay UL on F1-U) and D3 (DL delay on F1-U) .

Observation 2: Considering the number of active UE is measured using sampling method and averaged during configured period, and the packet buffered in PDCP layer shall be soon sent to lower layer during measuring period, there shall not be much difference whether PDCP layer is taken into account in the number of active UE measurement.
Proposal 2: RAN2 confirmed current defined number of active UE measurement is valid for non-split case, and no specs change is needed.
One TP based on the above proposals is provided in the following annex.
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Annex
TP for TS 38.314
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).

The UL packet delay measurements, i.e. D1(UL PDCP packet average delay), D2.1(average over-the-air interface packet delay), D2.2(average RLC packet delay), D2.3(average delay UL on F1-U) and D2.4(average PDCP re-ordering delay), should be measured per DRB per UE. The unit of D1, D2.1, D2.2, D2.3 and D2.4 is 0.1ms.
For non CU-DU split case, RAN part of packet delay excludes the delay at FI-U interface, i.e. D2.3 and D3. 
For the QoS monitoring in TS 23.501 [4], RAN informs the RAN part of UL packet delay measurement, or the RAN part of DL packet delay measurement, or both to the CN.
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