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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TR 28.809 “Study on enhancement of Management Data Analytics (MDA)”
3
Rationale
The UC, potential requirements and possible solution for mobility performance analysis have been studied in TR 28.809 [1], however the evaluation is missing.

This pCR is to add evaluation for mobility performance analysis.
4
Detailed proposal
	1st Modified Section


6.5.4
Mobility performance analysis

6.5.4.1
Use case

The mobility performance related problems may be resulted from different causes, e.g., too long mobility interruption time for latency sensitive services, low handover successful rate due to poor coverage of the cell-edge, handover failure due to lack of handover resources, too-early/too-late/ping-pong handovers due to inappropriate handover parameters. 

In addition, there are different handover mechanisms, e.g. Dual Active Protocol Stack (DAPS) to reduce service interruption time during handover, Conditional Handover (CHO) to improve handover robustness, RACH-less handover to reduce handover latency etc. SON MRO solutions can handle multiple handover robustness issues such as too early handover, too late handover, handover to a wrong cell etc. Furthermore, handover mechanisms are also related with NSA and SA deployment architecture. In different scenarios, handover solutions will have different impacts on the mobility performance. The analytics report to identify the most optimal handover mechanism may be provided by MDAS producer. For example, to satisfy the requirements of 0ms mobility interruption time for some URLLC services, MDAS may propose to prioritize the usage of DAPS. If handover successful rate is low due to coverage issue in the cell edge, MDAS may recommend CHO instead of gNB triggered handover mechanisms. To provide optimal handover mechanisms and the corresponding handover related parameters, MDAS may consider multiple factors, e.g. radio conditions, cell load, service requirements, handover successful rate, history performance data around handover, UE RF finger prints etc. MDAS may compare performance of different handover mechanisms and propose optimal handover mechanisms, e.g. the prioritization of different handover mechanisms in different conditions.

MDAS can be used to analyse service experience and network performance during handover period in different mobility scenarios. It may also be able to provide the recommendations of optimal handover parameters, resource configurations and mobility related policies. Mobility performance analysis should cover the following aspects:

-
Mobility scenarios in NSA and SA deployment architectures; 

-
Optimal handover mechanisms, e.g. DAPS, CHO, RACH-less handover etc; 

-
Optimal handover parameter and resource configurations;

-
Coordination with SON MRO mechanisms to improve handover robustness;

-
Mechanisms for fast handover failure recovery.
The MDAS producer is able to, from the perspective of the management aspects, provide the mobility performance analytics report. This analytics report can be considered as an input to support SLS assurance to perform further evaluation.
6.5.4.2
Potential requirements
REQ-MOB_PMF_CON-1

The MDAS producer should have a capability to provide the analytics report of mobility performance.

REQ-MOB_PMF_CON-2

The analytics report describing the mobility performance should contain the following information describing the mobility related performance aspects:

-
Optimal handover mechanism and the corresponding parameters for DAPS, CHO, RACH-less handover and NR SON MRO scenarios etc.

6.5.4.3
Possible solutions

6.5.4.3.1
Solution description

The MDAS producer correlates and analyses the management data described in the following subclause to provide optimal handover mechanisms and the corresponding configurations regarding parameters and resources. As the table in 6.5.4.3.3 shows, the analytics report is able to be provided by the MDAS producer to describe the optimal handover mechanisms. This procedure may be triggered by the request or periodically.
6.5.4.3.2
Data required for mobility performance analysis
The following table shows the potential data required to analyse the mobility performance.

	Data Category
	Required Data

	Performance Measurements
	
Inter-gNB handovers: see clause 5.1.1.6.1 of TS 28.552 [8];

Intra-gNB handovers: see clause 5.1.1.6.2 of TS 28.552 [8];

Handovers between 5GS and EPS: see clause 5.1.1.6.3 of TS 28.552 [8];

RRC Connection Re-establishment: see clause 5.1.1.17 of TS 28.552 [8];

Inter-AMF handovers: see clause 5.2.5.1 of TS 28.552 [8];

Handovers from 5GS to EPS: see clause 5.2.5.3 of TS 28.552 [8];

Handovers from EPS to 5GS: see clause 5.2.5.4 of TS 28.552 [8];

Number of handover events, Number of HO failures, Number of too early HO failures, Number of too late HO failures, Number of HO failures to wrong cell, Number of unnecessary HOs to another RAT: see clause 4.3.5 of TS 28.628 [34];

Radio resource utilization: The usage of physical radio resource utilization of the network, see clause 5.1.1.2 of TS 28.552 [8];

RAN UE throughput: A KPI that shows how NG-RAN impacts the service quality provided to an end-user, see clause 6.3.6 of TS 28.554 [7];

Throughput at N3 interface: Upstream/Downstream GTP data throughput at N3 interface, see clause 6.3.4 and clause 6.3.5 of TS 28.554 [7];

NWDAF analytics data: UE mobility analytics, UE Communication Analytics; see clauses 6.7.2 and 6.7.3 of TS 23.288 [18];
Measurements related to DAPS and CHO.

	MDT Data
	UE measurements related to RSRP, RSRQ, SINR and UE location information.

	QoE Data
	The details information of QoE data required by this case is FFS.

	Configuration Data
	The execution data including the changes or the configuration of the MOIs related with mobility.


Note: 
The above parameters may not be the complete list.

6.5.4.3.3
Analytics report for mobility performance analysis

The following table shows the potential information carried in the analytics report of mobility performance analysis.

	Analytics Report of mobility performance
	Attribute Name
	
Description

	
	Mobility performance issue identifier
	The identifier of the mobility performance issue analysis; 

	
	Root cause of mobility performance issue
	The root cause of mobility performance issues, e.g., too long mobility interruption time for latency sensitive services, low handover successful rate due to poor coverage of the cell-edge, too-early/too-late/ping-pong handovers due to inappropriate handover parameters

	
	Recommended handover mechanisms
	Recommended handover mechanisms according to network conditions, e.g., DAPS, CHO, RACH-less handover; 

See note.

	
	Recommended handover related parameters
	Corresponding configurations of handover related parameters, e.g., the range of handover offset. 

	
	Time duration
	The time duration the identified handover mechanism or handover related parameters are recommended to apply.

	
	Location
	The geographical area or the cells where the identified handover mechanism and handover related parameters are applied.

	Note: 
The DAPS and CHO mechanism are mutually exclusive.


6.5.4.4
Evaluation
The solution described in clause 6.5.4.3 requires the analytics inputs as described in in clause 6.5.4.3.2, wherein

-
the performance data (measurements and KPIs) are either already available in TS 28.552 [8] and TS 28.554 [7] or can be defined in TS 28.552 [8].

-
the MDT data are available in TS 32.422 [25].
-
QoE data as defined in TS 26.247 [29] and TS 26.114 [30] can be acquired through the procedures defined in TS 28.405 [31].
-
Configuration Data are defined in TS 28.541 [20].
With these analytics inputs which either are already defined or can be defined in the normative work, the analytics output as described in 6.5.4.3.3 can be derived.

Therefore, this solution is a feasible candidate for mobility performance analysis.
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