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1	Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]This contribution is a summary of companies’ contributions for L2 measurements in RAN2#108 meeting.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK102][bookmark: OLE_LINK103][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK159][bookmark: OLE_LINK160][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK3][bookmark: OLE_LINK4]2	Discussion
2.1	Received Random Access Preambles 
2.1.1	Per SSB level received RA preambles
Ericsson (R2-1915432) propose to introduce a new measurement for received preamble per SSB. 
[bookmark: _Toc16766232][bookmark: _Toc16766358][bookmark: _Toc20461111][bookmark: _Toc20725260][bookmark: _Toc20727927][bookmark: _Toc20918572][bookmark: _Toc21019511][bookmark: _Toc21019521][bookmark: _Toc23854211]Ericsson Proposal: A new measurement is introduced related to the received PRACH preambles per SSB. 
Rapporteur note: This proposal has already been captured in running TS 38.314, during email discussion, i.e. two measurements for per cell and per SSB separately.

2.2	RAN part of UL packet delay measurement
For UL delay measurement, TS 37.816 captures:


Figure 6.2.2.2.1-1: RAN part of UL delay
As pointed out by Huawei, HiSilicon (R2-1915858), UL packet delay includes the following elements:
Table 1 summary of UL packet delay measurement
	Elements of UL packet delay
	Measurement and Reporting

	D1 (the PDCP queuing delay in the UE)
	Measured by the UE and reported to the gNB via RRC

	D2 (the rest of the delay in the gNB)
	Measured by the gNB

	- D2.1: Over-the-air delay
	Measured by the gNB-DU

	- D2.2: RLC delay
	Measured by the gNB-DU

	- D2.3: F1 delay
	Measured by the gNB-CU-UP

	- D2.4: PDCP re-ordering delay
	Measured by the gNB-CU-UP


Currently, only D2.1 is captured in TS 38.314. Companies provide several contributions to discuss on other part of delay.
2.2.1	UL PDCP queuing delay
CMCC (R2-1915206) and CATT (R2-1914503) propose UL PDCP queuing delay (D1) to be recorded and reported by UE.
Proposal 1: UL PDCP queuing delay value needs to be recorded and reported by UE.
Configuration
UL-DelayConfig-r13 ::=					CHOICE {
		release								NULL,
		setup								SEQUENCE {
			delayThreshold-r13							ENUMERATED {
												ms30, ms40, ms50, ms60, ms70, ms80,
												ms90,ms100, ms150, ms300, ms500, ms750, spare4,
												spare3, spare2, spare1}
		}
}
CATT (R2-1914503) propose to add value 0ms to delayThreshold. In LTE a delay threshold is configured, and only the packets which delay excess the threshold could be counted. But from SA2’s requirement, the average UL delay is required for all packets, so in this case the threshold should be set to zero.
CATT Proposal 2: Add value “0ms” to the enumerated of delayThreshold field in the UL delay configuration.
Reporting
Issue: reporting accurate delay value or reuse LTE excessDelay?
Option 1: Reporting accurate average delay value instead of excess Delay ratio, proposed by CATT (R2-1914503)
UL-PDCP-DelayResult-r16 ::=			SEQUENCE {
	drb-Id-r16							DRB-Identity,
	averagePDCPQueuingDelay-r16		INTEGER (0..1000),
	...
}
CATT Proposal 3: Include the fields of drb-Id and averagePDCPQueuingDelay in the UL delay measurement report.
CATT Proposal 4: The unit of the UL PDCP queuing delay reported by UE is ms.

Option 2: Reuse LTE baseline, reporting ratio of packets exceeding the configured delay threshold, proposed by CMCC (R2-1915206)
UL-PDCP-DelayResult-r13 ::=			SEQUENCE {
	qci-Id-r13							ENUMERATED {qci1, qci2, qci3, qci4, spare4, spare3, spare2, spare1},
	excessDelay-r13						INTEGER (0..31),
	...
}
CMCC Proposal 2: For UL PDCP Packet Delay measurement, NR UE shall report UL PDCP SDU queuing delay as the ratio of SDUs exceeding the configured delay threshold and the reported excess PDCP queuing delay ratio is mapped to 32 levels, same as LTE.
CMCC Proposal 3: Capture UL PDCP Packet Delay per mapped 5QI measurement and Excess Delay Ratio measurement report mapping in TS 38.314, taking LTE as baseline. And agree the TP in Annex 2.

2.2.2	RLC delay (D2.2)
Huawei, HiSilicon (R2-1915858) and CMCC (R2-1915206) propose to introduce RLC delay measurement.
Huawei Proposal 3:  Define one new measurements in the DU in TS 38.314: the UL RLC delay (D2.2). 
· The UL RLC delay is defined to the delay from the first part of an RLC SDU was received to the RLC SDU was sent to the CU
2.2.3	F1 delay (D2.3)
Huawei, HiSilicon (R2-1915858) observes that SA5 definition can be reuse for F1 delay.
Huawei Observation 11: The F1 delay (i.e. D2.3) takes the definition of SA5 as the baseline.

2.2.4	PDCP re-ordering delay in CU-UP (D2.4)
Huawei (R2-1915858) and CMCC (R2-1915206) propose to define delay in CU-UP (D2.4), but the proposed definition is slightly different. 
RAN2 is suggested to choose from one of them:
Huawei Proposal 4: Define one new measurement in the CU-UP in TS 38.314: the delay UL in CU-UP (i.e. D2.4) . It is defined as time when sending a PDCP SDU to the CN on NG-U, minus time of arrival of the same packet at F1-U.
CMCC Proposal 5: The UL PDCP re-ordering delay is defined to the delay from the first part of an PDCP SDU is received to the PDCP SDU is sent to upper SAP.
2.2.5	E2E delay for RAN part
Granularity
Regarding to the granularity, Huawei, HiSilicon (R2-1915858) propose the measurement should be per DRB per UE instead of per mapped 5QI.
Huawei Proposal 5: The over-the-air UL delay in DU (i.e. D2.1), the RLC delay (i.e. D2.2), the F1 delay (i.e. D2.3) and the PDCP re-ordering delay (i.e. D2.4) should be measured per DRB per UE.
Total RAN Delay in UL
CMCC (R2-1915206) propose to capture a new measurement as sum of D1 and D2, which is total RAN part of UL packet delay.
[bookmark: _GoBack]CMCC Proposal 6: Capture the total RAN part of UL packet delay measurement in TS 38.314, which is defined as sum of D1(PDCP queuing delay), D2.1(over-the-air delay), D2.2(RLC delay), D2.3(F1 delay) and D2.4(PDCP re-ordering delay).
2.3	DL packet delay measurement
Table 1 Summary of DL packet delay measurement
	Elements of DL packet delay
	Measurement and Reporting

	D1 (the DL delay in gNB-DU)
	Measured by the gNB-DU
It is still FFS

	D2 (the DL delay on F1-U)
	Measured by the CU-UP
The definition in TS 28.552 is the baseline

	D3 (the DL delay in CU-UP)
	Measured by the CU-UP. 
The definition in TS 28.552 is the baseline


Huawei, HiSilicon (R2-1915858) observed that the D1 of DL delay defined by SA5 cannot reflect DL delay in gNB-DU accurately. And D2 and D3 can reuse SA5 definition.
Huawei Observation 2: The average DL delay in gNB-DU defined in 5.1.3.3.3 of TS 28.552 does not include the harq (re)transmission delay. 
Huawei Observation 3: The average delay DL air-interface defined in 5.1.1.1.1 of TS 28.552 is the average delay of the last part of every RLC SDU. 
Huawei Proposal 1: Define one new measurement the DL delay in gNB-DU (i.e. D1) in TS 38.314. It is obtained as: the time when the last piece of a PDCP SDU was received by the UE according to received HARQ ACK feedback information minus time of arrival of the same PDCP SDU at the RLC ingress F1-U termination, and also minus the time of UE waiting the resource to send the HARQ ACK and the time of sending the HARQ ACK.
Regarding to the measurement granularity, Huawei, HiSilicon (R2-1915858) propose to measure per DRB per UE level.
Huawei Proposal 2: The DL delay in gNB-DU (i.e. D1), the DL delay on F1-U (i.e. D2) and the DL delay in CU-UP (i.e. D3) are measured per DRB per UE.


2.4	packet delay measurement for MR-DC


Figure 1 Split bearer in MR-DC
Huawei, HiSilicon (R2-1915858) observes that the scheduling latency of one split bearer are different in the two nodes of MR-DC. And propose UE to report separate D1s.
Huawei Proposal 7: For the split bearer, UE reports two D1s.
Huawei Proposal 8: For the split bearer, the node hosting the PDCP entity derives the delay of the split bearers based on the delay of two paths.

2.5	M5: Throughput
In TS 37.320, there are following measurements:
Measurements:
⁻	M1: DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells, including cell/beam level measurement for NR cells only
⁻	M2: Power Headroom measurement by UE 
⁻	M3 : Received Interference Power measurement [The feasibility need to be confirmed by RAN1]
⁻	M4 : Data Volume measurement separately for DL and UL
⁻	M5 : Scheduled IP Throughput for MDT measurement separately for DL and UL
⁻	M6 : Packet Delay measurement separately for DL and UL
⁻	M7 : Packet loss rate measurement separately for DL and UL
⁻	M8 : RSSI measurement by UE (for WLAN/Bluetooth measurement) see 3GPP TS 38.331.
⁻	M9 : RTT Measurement by UE (for WLAN measurement) see 3GPP TS 38.331.
Granularity
For M5, Nokia (R2-1915620), propose that the NR measurement on Throughput should be performed per UE.
Nokia Proposal 1: RAN2 to confirm the gNB measurement M5 granularity is per UE.
Huawei (R2-1915859) propose the Throughput should be per DRB per UE.
Huawei Proposal 2: The immediate MDT measurements (including Data Volume, Scheduled IP Throughput for MDT, Packet loss rate) for QoS verification, it is proposed RAN2 to discuss per DRB per UE measurement definitions and capture them in TS 38.314 because TS 28.552 has not specified such definitions.

Reflect to TS 37.320
Additional, Nokia (R2-1915620) propose to reflect the standardized SA5 throughput measurements in MDT spec TS 37.320, which currently only refer to LTE name ‘Scheduled IP Throughput’.
	M5 name
	TS36.314
eNB measurements
	TS28.552
gNB measurements

	Scheduled IP Throughput for MDT
	Scheduled IP Throughput for MDT (4.1.7.1, 4.1.7.2)
	For all gNB deployments:
Average DL/UL UE throughput in gNB
The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3). 
(5.1.1.3.1, 5.1.1.3.3)

Distribution of DL/UL UE throughput in gNB (Option 3 applicability: N/A)
(5.1.1.3.2, 5.1.1.3.4)

	
	
	For non-split gNB deployments:
N/A

	
	
	

	
	
	For split gNB deployments:
N/A


Table 2: Standardized measurements definitions
Nokia Proposal 2: Adopt configuration trigger for the gNB measurement M5: Scheduled IP Throughput in TS37.320 to reflect one of the standardized gNB measurements for UE throughput in TS28.552.
2.6	Supporting for EN-DC or MR-DC
Supporting both QCI and mapped 5QI
NTT DOCOMO (R2-1916150) propose to consider both SA and NSA for TS 38.314, i.e. supporting both per QCI and per mapped 5QI measurements.
Docomo Observation1: Per QCI L2 measurements are necessary to be defined for NR in EN-DC.
Docomo Proposal1: RAN2 define both per QCI and per 5QI L2 measurements in NR.
Rapporteur notes: In TS 38.314, currently there are 3 measurements, received preamble, UL delay and UE number. Only UL delay is defined for both per QCI and per mapped 5QI. RAN2 to discuss whether to introduce per QCI measurements, or one simple way is to change ‘mapped 5QI’ to ‘DRB’. ‘DRB’ can refers to both QCI and mapped 5QI.

Combination of MN and SN measurements into per UE measurement
NTT DOCOMO (R2-1916150) and Huawei (R2-1915860) propose to combine the MN and SN RLC measurements into per UE measurements, such as scheduled IP Throughput, data volume, disttribution of scheduled IP throughput.
For throughput measurement for MR-DC, Huawei (R2-1915860) propose to consider the split bearer case, that RLC throughput needs to be combined from MN and SN, which impact RAN3 spec. 
Docomo Proposal:    RAN2 discuss the unification of per UE L2 measurement results separately calculated in MN and SN. 
Huawei Observation: For non-split bearers for MR-DC, i.e. MN-terminated/SN-terminated MCG/SCG bearers, the DL/UL throughput is measured in the RLC entity and thus SA5 defined throughput measurement can be re-used.

Huawei Proposal: For split bearers for MR-DC, i.e. MN-terminated/SN-terminated bearers, the node hosting the PDCP entity can combine the RLC throughput measurement results from MN and SN. It is proposed RAN2 to discuss and agree on the definition in TS 38.314, and send a LS to RAN3 on potential work on Xn interface.

Trigger for immediate MDT for EN-DC
Nokia (R2-1915620) also propose RAN2 to discuss on the throughput measurement for EN-DC scenario, and the corresponding immediate MDT configuration triggers.
Nokia Proposal 3: RAN2 to discuss which Immediate MDT configuration triggers for the gNB measurement need to reflect applicability to EN-DC deployments.

2.7	M7: Packet Loss Rate
Apart from M5, CMCC (R2-1915207) observes that for M7 packet loss rate, the matric in TS 28.552 is not sufficient, comparing what we have in TS 36.314. For Packet Loss Rate in DL, Uu interface packet loss is not reflected in TS 28.552.
	TS 36.314
	TS 28.552

	Packet Discard Rate in the DL per QCI
	DL PDCP SDU Drop rate in gNB-CU-UP
DL Packet Drop Rate in gNB-DU

	Packet Uu Loss Rate in the DL per QCI
	DL F1-U Packet Loss Rate

	Packet Loss Rate in the UL per QCI
	UL PDCP SDU Loss Rate
UL F1-U Packet Loss Rate


CMCC Proposal 7: Introduce a matric of Packet Loss Rate in the DL per mapped 5QI in TS 38.314, taking Packet Uu Loss Rate in the DL per QCI in TS 36.314 as baseline. And agree the TP attached.
But Huawei (R2-1915859) has different observation with CMCC. Huawei observes that the DL packet drop rate is similar with loss rate.
Huawei Observation 1: For the DL Packet Drop rate in gNB-DU defined in SA5, it has similar definitions as the DL packet loss rate defined in LTE.
Granularity
Regarding to the granularity for immediate MDT, Huawei (R2-1915859) propose per DRB per UE instead of per QoS or per slice defined by SA5.
Huawei Proposal 1: For the immediate MDT measurements (including Data Volume, Scheduled IP Throughput for MDT, Packet loss rate) for QoS verification, it is proposed RAN2 to discuss per UE measurement definitions and capture them in TS 38.314 because TS 28.552 has not specified such definitions.
Huawei Proposal 2: The immediate MDT measurements (including Data Volume, Scheduled IP Throughput for MDT, Packet loss rate) for QoS verification, it is proposed RAN2 to discuss per DRB per UE measurement definitions and capture them in TS 38.314 because TS 28.552 has not specified such definitions.

2.8	Number of active UEs
The general metrics for number of UEs for SA are ready. Companies provide contributions to support more deployment scenario, e.g. NSA, CU/DU and CA.
2.8.1	NSA deployment
Ericsson (R2-1915432), and NTT DOCOMO (R2-1916150) suggest to consider NSA scenario and introduce per QCI level. 
[bookmark: _Toc20461113][bookmark: _Toc20725262][bookmark: _Toc20727929][bookmark: _Toc20918574][bookmark: _Toc21019513][bookmark: _Toc21019523][bookmark: _Toc23854210]Proposal: Introduce the active UE related measurements (Mean/Max number of Active UEs in the DL per cell, Mean/Max number of Active UEs in the UL per cell, Mean/Max number of Active UEs per cell) per QCI level.

2.8.2	CA deployment
ZTE (R2-1915416) propose to clarify that per 5QI per cell should be applicable for both PSCell and SCells.
ZTE Proposal 1: The number of active UE counted per 5QI per cell shall consider serving cells including both PSCells and SCells.

2.8.3	CU/DU deployment
During email discussion, one company pointed out that current definition for number of UE based on MAC/RLC/PDCP is not clear in CU/DU case. Rapporteur delate the ‘PDCP’ term for running TS 38.314, and makes it applicable for both non-split gNB and split gNB DU. Then CMCC (R2-1915205) provide a contribution for PDCP based UE counting for CU-UP.
CMCC Observation: The current definition of number of active UEs in TS 38.314 is based on calculation of BSR or received data in MAC and RLC layer, which is applicable for both non-split gNB scenario and split gNB DU scenario.
CMCC Proposal 2: Introduce number of active UEs in RRC_CONNECTED for CU for split-gNB scenario, based on reception of data in PDCP layer, and agree the TP in annex.
Rapporteur note: RAN2 is suggest to discuss whether to extend L2 measurements to support NSA, CA and CU/DU deployment.

2.9	Number of inactive UE contexts
In addition to per gNB counting, ZTE (R2-1915417) propose to introduce per RNA counting.
ZTE Proposal 1: The number of UE inactive context stored (both mean and maximum number) can be counted per RNA to help the network to optimize the configuration of RNA.
Rapporteur notes: RNA optimization is also discussed in Rel-17 email discussion on RAN-centric data collection and utilization enhancement, and may probably put inside the scope of R17. 
State transition optimization
ZTE (R2-1915417) also propose a new measurement to enable state transition optimization.
ZTE Proposal 2: To optimize the determination on state transition, measurement on the number of users whose duration time in RRC_INACTIVE is below a configured threshold, shall be supported. 
The number of users whose duration time in RRC_INACTIVE is below a configured threshold can be counted with following two options:
· Option1: The number of UE whose duration time in RRC_INACTIVE is below a configured threshold is counted per RNA.
· Option2: The number of UE whose duration time in RRC_INACTIVE is below a configured threshold is counted per cell where the INACTIVE UE is considered “belongs to” the cell in which the UE is released from RRC_CONNECTED to RRC_INACTIVE.
ZTE Proposal 3: The number of UE, whose duration time in RRC_INACTIVE is below a configured threshold, shall be count per cell, where the INACTIVE UE is considered “belongs to” the cell in which the UE was released from RRC_CONNECTED state to RRC_INACTIVE state. 

2.10	PRB usage
ZTE (R2-1915418) observed that it is not clear how to understand the “the total number of PRBs available” in case the concerned cell is located on a wideband carrier, where the radio resources of the whole wideband carrier can be shared by multiple cells within the wideband carrier through the configuration of dedicated BWP.
ZTE Proposal 1: In case there are multiple co-located individual cells in a wideband carrier, the definition of PRB usage (i.e. the total number of PRBs available of a cell) needs to be clarified.
ZTE Proposal 2: One LS shall be sent to SA5 to show the issue, list all the feasible solutions identified in RAN2 and ask SA5 to determine the solution for the measurement of PRB usage in wideband carrier case. The feasible solutions proposed as listed as follow:
· Alt1: Define  as the total number of PRBs available in the whole wideband carrier, even it can be shared by multiple cells.
· Alt2: Define  as the total number of PRBs available for the concerned cell, which equals to the overall PRBs of the wideband carrier exclude the PRBs occupied by other co-located cells within the wideband carrier.
· Alt3: Define a “wideband level PRB usage” for the wideband carrier case, in which both the  and  will be measured in wideband level.


[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296][bookmark: OLE_LINK45][bookmark: OLE_LINK46]4 Conclusion
[bookmark: _Toc423020280][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we summarize the remaining issues for L2 measurements based on companies’ contributions. 
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