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1
Decision/action requested

Propose to update use case and solution in subclause 6.5.1. 
2
References

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2] 
3GPP TS 28.550: "Management and orchestration; Performance assurance".

[3]
3GPP TS 28.533: "Management and orchestration; Architecture framework".

[4]
3GPP TS 28.530: "Management and orchestration; Concepts, use cases and requirements".

[5]
3GPP draft TR 28.861: "Study on the Self-Organizing Networks (SON) for 5G networks".

[6] 
3GPP TR 28.805: "Study on management aspects of communication services".

[7]
3GPP TS 28.554: "5G end to end Key Performance Indicators (KPI)".

[8]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".

[9]
3GPP TS 22.101: "service aspects; service principles".

[10]
3GPP TS 32.500: "Telecommunication management; Self-Organizing Networks (SON); Concepts and requirements".

[11]
3GPP TS 37.816: "Study on RAN-centric data collection and utilization for LTE and NR".

[12]
3GPP TS 37.320: "Radio measurement collection for Minimization of Drive Tests (MDT); Overall description".

[13]
3GPP TS 23.501: "System Architecture for the 5G System (5GS); Stage 2".

[14]
3GPP TS 28.310: "Energy efficiency of 5G".

[15]
3GPP TR 21.866: "Study on Energy Efficiency Aspects of 3GPP Standards".

[16]
3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)". 

[17]
3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction". 

[18]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services". 
3
Rationale

This contribution enhances the current Handover Optimization use case and potential requirements.
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Detailed proposal 
First Change
6.5 Mobility management related issues

6.5.1
Handover optimization

6.5.1.1
Use case

Current handover procedures are mainly based on radio conditions for selecting the target gNB upon a handover. The target gNB accepts or rejects the handover (HO) request depending on various conditions. In virtualized environment, the HO may be rejected due to inadequate available resources within the target gNB. The notion of resources may include virtual resources (e.g., compute, memory) and/or radio resources (e.g., PRB, RRC connected users). If the HO request is rejected, a UE will try to connect to a different gNB until the request is successfully accepted. Several target gNBs can be tried until the request is successfully accepted. This process can result in wastage of UE and network resources, while it may also introduce service disruption due to increased latency and radio link failures (RLFs). It also introduces inefficiency in the HO or other network procedures.

To address this handover optimization issue, it is desirable to use MDAS (Management data analytic service) to provision and/or select a particular target gNB for handover in order to reduce or even avoid HO rejections. The MDAS producer provides a HO optimization analytics report containing the current and future/predicted resource consumption, resources capabilities and other KPIs’ status for the available target gNB. The analytics report also provides recommended actions to optimize the target gNB for handover. This may include resource re-configuration or the updated selection criteria for target gNB. Based on the report, the MDAS consumer adjusts (e.g., scale-out/up the virtual resource, re-schedule/optimize radio resource) the resources before continuing with the handover and/or adjusts the selection criteria of the target gNB by also considering the overlapping coverages of inter-frequency and inter-RAT deployments.
Besides cell resource adjustments and target cell selection, handover optimization may benefit from knowledge about the trajectory on which the user may be moving. A trajectory here is a sequence of location coordinates, i.e. a vector that captures the sequences of coordinates within a certain time interval, derived from historical UE location data, that identifies the different directions which users may take starting at a given point. At a city junction, for example, the probability of a handover success for a user moving straight through the junction may be different from that for a user who is turning left or turning right. So, at that junction, the straight, left and right direction indicate three possible trajectories. The MDAS producer should be able to analyse historical handover performance data in combination with historical UE location and the radio characteristics like RSRP and SINR considering the possible user trajectories to identify the optimal handover configurations and target cell prioritization.
6.5.1.2
Potential requirements
REQ-HO_OPT_CON-1

The MDAS producer should have a capability to provide the analytics report describing the resource consumption to authorized consumers based on the current and future virtual resource consumption of gNB.

REQ-HO_OPT_CON-2

The MDAS producer should have a capability to provide the analytics report describing the resource consumption to authorized consumers based on the current and future radio resource consumption of gNB.

REQ-HO_OPT_CON-3

The analytics report describing the resource consumption should contain the following information describing the current and future resource consumption:

-
Assigned virtual, radio, and transport resources for target gNB.

-
Consumed virtual, radio, and transport resources for target gNB.

-
Projected virtual, radio and transport resource usage in near future for target gNB.

-
Indication on whether the target gNB is optimal for handover.

-
Recommended action to optimize the target gNB and/or the selection of the target gNB for handover.

REQ-HO_OPT_CON-4

The MDAS producer should have a capability to provide an analytics report indicating a selection priority for the target cell, among a set of candidate inter-frequency cells. 

REQ-HO_OPT_CON-5

The MDAS producer should have a capability to provide an analytics report indicating a list of target cells to spare, i.e. avoid, a handover for an indicated time period. 

REQ-HO_OPT_CON-6

The analytics report describing inter-frequency target cell selection for handover may provide information for provisioning or selecting a target gNB with respect to a specific service or slice, if the same Network Slice Instance (NSI) is available in both the current and target gNB.

REQ-HO_OPT_CON-7

The analytics report describing inter-frequency target cell selection for handover should provide indication of current and expected QoE (for the UE) at the current and target gNB.
REQ-HO_OPT_CON-8 

The MDAS producer should have a capability to provide an analytics report indicating the possible candidate user trajectories across the cell boundaries and provide radio configuration and target gNB selection specific to each trajectory. 
6.5.1.3
Possible solutions

6.5.1.3.1 

Solution Description

The solution considers resource consumption both in terms of virtual and radio resource for the target gNB. The current resource consumption is analysed with the future/predicative resource consumption to decide if the target gNB is optimal for handover or not.

6.5.1.3.2

Data required

The following data is required to do the required analysis.

	Data category
	Required data

	Allocated Virtual Resource
	Allocated Compute: This describes the number of vCPUs allocated to the virtual machine on which the gNB VNF is hosted.
Allocated Memory: This describes the number of vMemory allocated to the virtual machine on which the gNB VNF is hosted.
Allocated Storage: This describes the number of vStorage allocated to the virtual machine on which the gNB VNF is hosted.

	Consumed Virtual Resource
	Consumed Compute: This describes the number of total aggregated compute resource consumption at a particular point of time.

Consumed Memory: This describes the number of total aggregated memory consumption at a particular point of time.

Consumed Storage: This describes the number of total aggregated storage consumption at a particular point of time.

	Consumed Radio Resource
	Radio resource utilization: The physical radio resource utilization of the target gNB, see clause 5.1.1.2 of TS 28.552[8];

	MDT data
	UE measurements related to RSRP, RSRQ, SINR time-stamped and annotated with UE location information.


6.5.1.3.3 

Analytics report on gNB resource consumption
The gNB resource analytics report contains the following information.

	Analytics Report of gNB resource consumption
	Attribute Name
	Description

	
	Allocated Virtual Resource
	Allocated Compute: This describes the number of vCPUs allocated to the virtual machine on which the gNB VNF is hosted.

Allocated Memory: This describes the number of virtual vMemory allocated to the virtual machine on which the gNB VNF is hosted.

Allocated Storage: This describes the number of vStorage allocated to the virtual machine on which the gNB VNF is hosted.

	
	Consumed Virtual Resource
	Consumed Compute: This describes the number of total aggregated compute resource consumption at a particular point of time.

Consumed Memory: This describes the number of total aggregated memory consumption at a particular point of time.

Consumed Storage: This describes the number of total aggregated storage consumption at a particular point of time.

	
	Projected Virtual Resource consumption
	Projected Compute: This describes the number of total projected compute resource consumption at a particular point of time.

Projected Memory: This describes the number of total projected memory consumption at a particular point of time.

Projected Storage: This describes the number of total projected storage consumption at a particular point of time.

Timestamp: Time for which the projection is made.

	
	Assigned radio resources
	The physical radio resource assignment to the target gNB.

	
	Consumed radio resource
	The physical radio resource utilization of the target gNB.

	
	Projected radio resource
	The physical radio resource projected utilization of the target gNB.

	
	isOptimal
	Indication on whether the target gNB is optimal for handover.

	
	isFutureOptimal
	Indication on whether the target gNB is optimal for handover at a future point of time (Timestamp). 

	
	Remedial Action
	Recommendation for gNB modification in order to make it optimal for handover e.g scale-out gNB, Increase radio resource


6.5.1.3.4 

Analytics report on user trajectory-based handover optimization
The gNB trajectory-based handover optimization analytics report contains the following information.

	Analytics Report of use tranjectory-based handover 

	Attribute Name
	Description

	
	User trajectory 
	The projected UE location that identifies a trajectory across a cell boundary.

	
	Radio characteristics on user trajectory
	Radio parateres e.g. RSRP, SINR, on the predicted user trajectory across a cell boundary. 

	
	Recommended actions
	Recommendation for optimal gNB configuration and/or target gNB selection/prioritization based on the user trajectory information.  


End of Change
