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1. Introduction
According to the LS [1] from SA2, SA2 discussed the user data congestion analytics based on some performance measurements and asked RAN3 to give some comments.

As described in the attached p-CR, SA2 has identified some Performance Measurements that may be useful to the NWDAF when determining User Data Congestion Analytics in a given area. SA2 would like to invite RAN3 and SA5 to comment on whether these Performance Measurements are relevant in determining congestion information and SA2 would like to invite RAN3 and SA5 to suggest other measurements (e.g. RF Measurements) and/or KPIs that might be useful to the NWDAF in determining User Data Congestion Analytics.

In this contribution, we will discuss these performance measurements and suggest some other measurements.
2. Discussion
SA2 wants to perform user data congestion related analytics in the form of statistics or predictions or both. User Data Congestion related analytics can relate to congestion experienced while transferring user data over the control plane or user plane. A request for user data congestion analytics relates to a specific area or to a specific user. If requestor provides a UE ID, the NWDAF determines the area where the UE is located at the time of request. The NWDAF then collects measurements per cell from OAM and uses the measurements to determine user data congestion analytics. SA2 has identified some performance measurements to determine the user data congestion analytics. In the following table, we analyse these performance measurements one by one.
Table 1 Analysis on performance measurements identified by SA2
	Performance Measurements
	Analysis on whether these measurements are relevant in determining congestion information 

	UE Throughput
	SA5 defines Average DL/UL UE throughput in gNB, distribution of DL/UL UE throughput in gNB, volume of unrestricted DL/UL UE data in gNB.
In our understanding, all these measurements reflects the user data performance over the user plane. Therefore we think these measurements are relevant in determining congestion information.

	DRB Setup Management
	SA5 defines number of DRBs attempted to setup and number of DRBs successfully setup. 
In our understanding, number of DRBs cannot reflect the user data volume but it can reflect the user plane load. Therefore we think these measurements are relevant in determining congestion information.

	RRC Connection Number
	SA5 defines the mean number of RRC connections and the max number of RRC connections.
In our understanding, the number of RRC connections reflects the number of users. It cannot reflect the user data volume but it can reflect the user plane load. Therefore we think these measurements are relevant in determining congestion information.

	PDU Session Management
	SA5 defines number of PDU sessions (Mean), number of PDU sessions (Maximum), number of PDU session creation requests, number of successful PDU session creations, number of failed PDU session creations, and others.
In our understanding, it cannot reflect the user data volume but can reflect the user plane load. Therefore we think these measurements are relevant in determining congestion information.

	Radio Resource Utilization
	SA5 defines some measurements of PRB. 
In our understanding, these measurement reflect the radio resource that can be used by the user plane and the control plane. Therefore we think these measurements are relevant in determining congestion information.


Proposal 1: For those performance measurements identified by SA2 are relevant in determining congestion information
SA5 also defines some other measurements, we also analyse these performance measurements.
Table 2 Analysis on other performance measurements defined by SA5

	Performance Measurements
	Analysis on whether these measurements are relevant in determining congestion information 

	Average delay DL air-interface
	It includes measurements for all gNB scenario. The delay measurement results will be large when the signal quantity of UE is not good (e.g. the UE is in the cell boundary). Therefore we think it cannot reflect the congestion information.

	Mobility Management 
	It includes measurements for all gNB scenario. Most of the mobility happens when UE is in the cell boundary. Therefore we think it cannot reflect the congestion information.

	RF measurements
	It includes measurements for all gNB scenario. It includes the wideband CQI distribution and MCS distribution. These results are not good enough when UE is in the cell boundary. Therefore we think it cannot reflect the congestion information.

	QoS  flow related measurement
	It includes measurements for all gNB scenario. It includes the number of released active QoS flows, in-session activity time for QoS flow, in-session activity time for UE, number of QoS flow attempted to setup, number of QoS flow successfully established, number of QoS flow failed to setup and number of QoS flows attempted to release. These measurements are impacted by the activity of service and the measurements in DRB setup managements in the Table 1 can reflect these measurement results in some respects. Therefore we think it is not necessary.

	RRC connection establishment related measurements
	It includes measurements for all gNB scenario. It includes attempted RRC connection establishments and successful RRC connection establishments. These measurements are impacted by the activity of service and the measurements in RRC connection measurements in the Table 1 can reflect these measurement results in some respects. Also the load of cell may be high even if these measurements are small. Therefore we think it cannot reflect the congestion information.


	RRC connection Re-establishment related measurements
	It includes measurements for all gNB scenario. The RRC connection Re-establishment often happen when the radio signal quality is not good enough. Therefore we think it cannot reflect the congestion information.

	RRC connection Resuming related measurements
	It includes measurements for all gNB scenario. The UE resumes when there is data need to be transmitted. Also the load of cell may be high even if these measurements are small and the load of cell may be low even if these measurements are large. Therefore we think it cannot reflect the congestion information.

	PDCP Data Volume
	It includes measurements for non-split gNB scenario. It includes the DL/UL Cell PDCP SDU data volume, DL/UL Cell PDCP SDU data volume on X2 interface, DL/UL Cell PDCP SDU data volume on Xn interface. We think these data volume can reflect the load of cell. 
Therefore we think the PDCP data volume measurements are relevant in determining congestion information

	Packet Loss Rate
	It includes measurements for split gNB scenario. It includes UL PDCP SDU Loss Rate, UL F1-U Packet Loss Rate, DL F1-U Packet Loss Rate. These measurements count the fraction of packets which are not successfully received due to the worse transmission in air interface or/and F1-U. Therefore we think it cannot directly reflect the congestion information.

	Packet Drop Rate
	It includes measurements for split gNB scenario. It includes the DP PDCP SDU Drop rate in gNB-CU-UP and the DL Packet Drop Rate in gNB-DU. According to the definition in SA5, these measurements count the fraction of packets which are dropped on the downlink, due to high traffic load, traffic management. 
Therefore we think it may reflect the congestion information.

	Packet Delay in CU-UP/F1-U/gNB-DU
	It includes measurements for split gNB scenario. There measurements provide the delay on the downlink. These delays are impacted by the handling capacity of CU-UP/DU, the transmission capacity of F1, and signal quality of UE. Therefore we think it cannot reflect the congestion information.

	IP latency in DU
	It includes measurements for split gNB scenario. This measurement provides the average IP Latency in DL within the gNB-DU, when there is no other prior data to be transmitted to the same UE in the gNB-DU. It is impacted by the signal quality of UE. Therefore we think it cannot reflect the congestion information.

	UE context Release
	It includes measurements for split gNB scenario. It provides the number of UE context release message initiated by gNB-DU and gNB-CU on the F1. It is impacted by the activity of service. Therefore we think it cannot reflect the congestion information.

	PDCP data volume measurements
	It includes measurements for split gNB scenario. It includes the DL PDCP PDU data volume delivered from CU to DU, the UL PDCP PDU data volume delivered from DU to CU, the DL PDCP SDU Data Volume delivered to PDCP layer, the UL PDCP SDU Data volume delivered from PDCP layer to SDAP layer, the DL/UL PDCP SDU Data Volume per interface (F1-U/Xn-U/X2-U interface).
Therefore we think the these measurements are relevant in determining congestion information


Proposal 2: Packet Drop Rate and PDCP data volume measurements(e.g. the PDCP data volume for non-split gNB scenario and for split gNB scenario defined by SA5) are relevant in determining congestion information
4. Conclusion
In this contribution, we discussed the user data congestion analytics based on SA2 LS. We have the following proposals:

Proposal 3: For those performance measurements identified by SA2 are relevant in determining congestion information
Proposal 4: Packet Drop Rate and PDCP data volume measurements(e.g. the PDCP data volume for non-split gNB scenario and for split gNB scenario defined by SA5) are relevant in determining congestion information
We also provides the draft reply LS in [2] for these proposals.
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