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1.
Introduction
This paper evaluates the parameters about UE provided parameters and proposes a conclusion for Key issue 13. 
2.
Discussion

The controversial issue about key issue 13 is that it is not clear which information is required to be collected from UE. This issue is also related to the RAN-centric data collection study Item.
RP-181456 [1] is the approved RAN-centric Data collection and utilization for NR and LTE. This RAN’s SI includes the study of SON features, MDT, RACH optimization, load balancing optimization and so on. 

MDT has evolved since Rel-10 for LTE and the purpose is to automatically collect data for network optimization. MDT includes the following types:
Logged MDT: for UE in RRC_IDLE mode.

Immediate MDT: for UE in RRC_CONNECTED mode.

MBSFN MDT: for MBMS, reusing the logged MDT mechanism.

MDT is documented in TS 37.320 [2]. In Rel-10, the RSRP, RSRQ and location information are supported by MDT. In R11 enhancement the more detailed location information and QoS verification are involved in the normative work. Rel-12 can support MBSFN MDT and the Rel-13 is enhanced to support MMTel QoE.

SON is also a feature that is supported in LTE and the purpose is for automatic network configuration and optimization based on collected data. SON includes the ANR, MRO, RACH optimization, CCO, MLB, Energy saving and Distributed PCT selection.
The following table 1 shows the existing use cases for MDT and SON in LTE.

Table 1: use cases for MDT and SON in LTE

	Category
	Features
	LTE Release
	Function Description

	Logged MDT
	Unicast coverage optimization
	R10
	RSRP, RSRQ, Location

	
	MBSFN coverage optimization
	R12
	MBSFN RSRP, RSRQ, Location

	Immediate MDT
	Coverage optimization
	R10
	RSRP, RSRQ, Location

	
	QoS verification
	R11
	Throughput

RIP (Received Interference Power)

	
	MMTel QoE verification
	R13
	Delay

Packet loss

RLF with QCI=1

	SON Reports
	ANR report
	R8
	Automatic Neighbor Referring

	
	RACH report
	R9
	Number of preambles sent

Contention detected

	
	RLF report
	R9
	Failed cell information

	
	Accessibility report
	R11
	Log for RRC Connection Establishment failures

	
	Mobility history report
	R12
	Reports UE’s cell change history


Table 2 is providing more details about the SON features.

Table 2 SON features

	SON Features
	LTE Release
	Function Description

	ANR
	R8
	Automatic Neighbor Referring

	RACH Optimization
	R9
	Automatic RACH configuration optimization based on UE RACH report: Number of preambles sent, Contention detected.

	MRO 
	R9 and R10
	Mobility optimization:

· Two early/late HO

· HO to wrong cell

· Unnecessary HO

	CCO
	R10
	Coverage and capacity optimization

	Energy saving
	R9
	Dynamic cell activation/deactivation

	Distributed PCI selection
	
	Automatic PCI configuration

	MLB
	R10
	Load balance optimization


There are some proposals in the last SA2 meeting about which parameters are required from UE for eNA. The parameters from S2-1810152 [3] are listed below:
	Information
	Presence
	Service user
	Description
	Comments

	number of UE cell re-selections
	O
	AMF
	The UE may monitor and report the number of cell re-selections per defined time interval. The number of cell re-seselections can be an indication for the UE mobility. NWDAF may analyse this information combined with analytics information exposed from the service provider (e.g. geographical location of motorways or train lines) and help AMF to construct the very best shape and size of registration area per that UE.
	Covered by Mobility history report in SON. 

	number of UE ping-pong cell re-selections
	O
	AF, OAM
	The UE may monitor and report the number of cell re-selections between neighbour cells. The number of re-selection between neighbour cells per defined time may indicate problems like ping-pong between neighbour cells. 

The NWDAF may analyse this information and may notify the UE owners (Service Provider or Network Operator) who may take actions to rectify the problem (e.g. adjust UE location if stationary or improve the coverage at the location).
	Covered by Mobility history report in SON.

	number of UE 

out-of-service entries

	O
	AF, OAM
	The UE may monitor and report the number of out-of-service entries per defined time. There may be cases when the UE loses service in low coverage areas which is not noticeable by the network if the UE is back to service before the next periodic update timer expires (when the UE is due to trigger a periodic update with the network).

The information about the number of out-of-service entries without change of the registration area may indicate problems like UE often being in no/low coverage area (i.e. loosing service) for short periods of time. This information may be notified to the network operator (e.g. OAM) or Service Provider (e.g. AF) who may relocate the UE (e.g. if a stationary CIoT device) or the 3GPP network operator may improve the radio coverage conditions in general or at the UE location (if stationary).
	Covered by RLF report in SON.

	UE in/out of a designated area
	O
	NSSP, AMF
	The UE may be configured (e.g. over the air or via NAS signalling) with a designated area (e.g. a cell, list of cells). The UE may indicate to the network when entering and leaving such designated areas.

When the UE is in this designated area the UE may be required to be served by specific Network Slice and when the UE is not in this designated area – served by a different Network Slice. Such an use case may be a result of a requirement for the UE to use one Network Slice when in the business premises or area and another Network Slice when out of the business area. The indications from the UE when entering and leaving such designated areas could help the network with moving the UE between Network Slices.
	Covered by Mobility history report in SON.

	UE battery level indication
	O
	AMF, AF
	A battery powered UE may monitor and report its battery level (e.g. battery level in percentage). This could be a requirement for certain remote battery powered UEs (e.g. CIoT devices) for which there is no other convenient way to monitor the battery power at the UE location.

The UE battery power level indication to the network may help with adjustments to the length of the periodic update time, eDRX cycle length, PSM management so that the battery life of the UE could be prolonged as much as possible.
	Needs discussion

	number of UE Link failures
	O
	AF, OAM, PCF
	A UE may monitor the number of link failures (e.g. link failures that prevent the UE from establishing a connection with the network which are invisible for the network) per defined time interval. The UE may also provide along with the link failures the 3GPP Release version of the UE’s software build which may help with the link failure cause analyses in the NWDAF.

The number of the UE link failures may be analysed by the NWDAF in terms of numbers, time and location they take place and the NWDAF may derive assumption about the possible causes for the UE link failures and how to fix them.
	Covered by RLF report in SON.


The following parameters are proposed in S2-1810098 [4].

	Information
	Type
	Comments

	Percentage of Dropped Packets
	Application Layer
	This info can be gathered from eNB based on PDCP SN, RLC ACK.

	Observed Throughput
	Application Layer
	Covered by QoS verification in Immediate MDT

	MOS
	Application Layer
	Needs discussion

	RSRP
	Radio Environment
	Covered by Unicast coverage optimization in Logged MDT

	RSRQ
	Radio Environment
	Covered by Unicast coverage optimization in Logged MDT

	Power Headroom
	Radio Environment
	Covered by QoS verification in Immediate MDT

	Positioning (e.g. geo-referenced radio data from Wi-Fi)
	Environmental
	Covered by Coverage optimization in Immediate MDT

	Positioning (e.g. Indoor/Outdoor)
	Environmental
	Covered by Coverage optimization in Immediate MDT

	Mobility Type (pedestrian/vehicular)
	Environmental
	This requires the UE to support the algorithm to collect and analysis the UE mobility information.

	Battery Level
	Environmental
	Needs discussion

	Wi-Fi Measurements
	Environmental
	Supported in LTE. It can be reused for Immediate MDT


According to the above table, all the radio related parameters are covered already by MDT and SON in LTE. Although the MDT for NR is still under discussion in RAN, we do not need to discuss these RAN-related parameters in SA2. In addition as mentioned previously there is a tight coupling with certain MDT parameters and SON, in this respect RAN will always need certain MDT parameters in order to implement certain RAN features. 
Battery Level is one of the controversial parameters in SA2 and seems not covered by the RAN’s historical information. But it does not make sense to modify the eDRX cycle/PSM management according to UE’s battery level. UE negotiates these mobility management parameters during the Registration Update procedure, and it is enough to determine the MM parameters according to the requested eDRX cycle/PSM from UE, there is no need to consider the battery level in UE.
There is another requirement in SA2 is to collect the slice related parameters. But the network knows the UE that connected to the specific S-NSSAI, the network also knows the PDU Session that requested for the S-NSSAI. If NWDAF wants to know the information about the slice (NSSAI) the UE is registered, NWDAF can collect the information from all the UEs that connect to the S-NSSAI and correlate with data collected through existing MDT procedures. There is no need to involve new mechanisms or add new parameters about slice information in RAN’s procedures.
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Proposal

It is proposed to adopt following text in TR 23.791.
****************************************Start of the first Change************************************
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Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA WG2.
Conclusion for Key Issue #13: the RAN related parameters are studied in RAN-centric Data collection and utilization for NR and LTE. NWDAF may request OAM to initiate the MDT procedure to collect the RAN related parameters. 
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3GPP

SA WG2 TD


