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1 Introduction

In last RAN3 meeting, there are discussions on whether and how to report the gNB-DU and UE specific radio measurements to the gNB-CU.
In this contribution, we make some further analysis on this issue and give our proposal accordingly. 
2 Discussion
In 36.314, Layer 2 measurements include the following objects:

PRB usage, Number of active UEs, Packet Delay, Data Loss, Scheduled IP Throughput, Data Volume.
We would like to analyse one by one.
PRB usage

For PRB usage, the reference point is the Service Access Point between MAC and L1.So, the measurements could only be done by DU and report to CU. To support this measurement, F1AP should support the PRB usage information transfer.
Received Random Access Preambles
According to the definition of the L2 measurement, it is applicable to PRACH and the reference point is the Service Access Point between MAC and L1. The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in a cell. So, similarly, the measurement result need to be sent from DU to CU which means a IE corresponding to the Received Random Access Preambles related information should be introduced.

Number of Active UEs 
For DL case, it needs to calculate number of UEs for which there is buffered data for the DL in MAC, RLC or PDCP protocol layers. So, if PDCP is used, CU could make the statistics and then there is no need to introduce extra signalling.
For the UL, it is an eNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent grants and progress of ongoing HARQ transmissions. So, the estimation could only be done in DU and then DU report the result to CU.  
Packet Delay
In [1], on how to calculate this measurement, it is described that for arrival of packets the reference point is PDCP upper SAP and for successful reception the reference point is MAC lower SAP. Based on that, the CU could know the time that PDCP receive SDU from UP layer while DU knows the time point that the packet is successfully received by UE. So, the measurement could not be implemented by one entity and coordination between the two entities is needed. It needs to be further discussed whether and how to support this measurement in CU/DU case.
Packet data loss

This measurement refers to discard for DRBs. One packet corresponds to one PDCP SDU and the reference point is PDCP upper SAP. Since the reference point is PDCP upper SAP, CU could do the measurement itself, there is no need for DU involved.
Scheduled IP Throughput
For the scheduled IP throughput, similar with packet delay, for arrival of packets the reference point is PDCP upper SAP and for successful reception the reference point is MAC lower SAP. So, the measurement could not be implemented by CU or DU itself. Similar with Packet Delay, coordination between CU and DU is needed. Further discussion on whether and how to support the measurement is needed.
Data Volume

For DL, data volume is defined as the amount of PDCP SDU bits delivered from PDCP layer to RLC layer in a measurement period. And for uplink, it is the amount of PDCP SDU bits successfully received by the eNB in a measurement period. Considering PDCP layer is in CU, it could be done by CU itself and there is no impact on CU/DU interface.
In table 1, there is a summary on the characteristics of L2 measurement and its impacts on F1 interface. 

	
	UE specific or cell specific
	Usage of the L2 measurements
	Which node implements the L2 measurement?
	Whether there is impact to F1 interface?
	Information needs to be transferred between CU and DU

	PRB usage
	Cell specific, per QCI
	Load balance and OAM
	DU
	Yes
	PRB usage

	Received Random Access Preambles
	Cell specific
	OAM
	DU
	Yes
	Received random access preamble

	Number of Active UEs
	Cell specific,
per QCI
	OAM
	CU for DL
DU for UL
	Yes
	Number of Active UEs

	Packet Delay
	Cell specific,
per QCI
	OAM and MDT
	CU&DU
	Yes
	To be further discussed

	Packet data loss
	Cell specific,
per QCI
	OAM and MDT
	CU
	No
	

	Scheduled IP Throughput
	UE specific,
Per QCI
	OAM and MDT
	CU&DU
	Yes
	To be further discussed

	Data Volume
	UE specific,
Per QCI
	MDT
	CU
	No
	


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

Proposal 1: It is proposed to introduce a new non-UE specific F1AP to transfer the cell specific measurement related information(i.e. PRB usage, Received random access preamble and Number of Active UEs) in the F1 interface.

Proposal 2: It is proposed for RAN3 to discuss whether and how to support Packet Delay and Scheduled IP Throughput. If it could not be decided in RAN3, an LS to RAN2 is expected.
3 Conclusion
Based on the discussion in section 2, the followings are proposed:
Proposal 1: It is proposed to introduce a new non-UE specific F1AP to transfer the cell specific measurement related information (i.e. PRB usage, Received random access preamble and Number of Active UEs) in the F1 interface.

The corresponding stage 2/stage 3 TP are provided in [2][3].
Proposal 2: It is proposed for RAN3 to discuss whether and how to support Packet Delay and Scheduled IP Throughput. If it could not be decided in RAN3, an LS to RAN2 is expected. 
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