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Decision/action requested

Propose to update use case solution in subclause 6.5.1. 
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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.

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.

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.

The MDAS producer can correlate and analyze the ongoing and/or potential handover optimization issues based on the the current and historical performance data related to handover performance considering intra-gNB and inter-gNB handover mesurements as well as other performance measurements including network load, E2E latency, retainability and radio conditions, UE measurements including MDT, location and QoE for the network or network slices. The MDAS producer can provide the analytics report as defined in Clause 6.5.1.3.3 related with resource utilization analytics triggered by an event or periodically.
6.5.1.3.2

Data required

The following data is required to do the required analysis.
Table 6.5.1.3.2-1: Potential data required for handover optimization
	Data category
	Required data

	Performance Measurements
	Average/distribution of UE reported RSRPs/RSRQs/SINRs of each neighbour cell; 

Packet delay related to neighbour cells as defined in clause 5.1.1.1/5.1.3.3, TS 28.552 [8];

IP Latency to neighbour cells as defined in clause 5.1.3.4, TS 28.552 [8];

Round-trip GTP Data Packet Delay to neighbour cells as defined in clause 5.4.1.9, TS 28.552 [8];

End-to-end Latency of 5G Network to neighbour cells as defined in clause 6.3.1, TS 28.554 [7];
CQI related measurements: The distribution of Wideband CQI reported by UEs, clause 5.1.1.11 of TS 28.552 [8];

Intra-gNB hanodvers: Number of failed handovers in terms of handover preparation/resource allocation/execution and the mean time of handover execution, clause 5.1.1.6 of TS 28.552 [8];

Inter-gNB handovers: Number of failed handovers in terms of handover preparation/resource preparation clause 5.1.1.6.2, TS 28.552 [8];

Frequency Priority Information (i.e., based on deployment) set by the MNOs: Absolute priorities for different NR frequencies or inter-RAT frequencies, clause 5.2.4.1, TS 38.304 [19];

Throughput for network slice instance: Upstream/Downstream throughput for network and Network Slice Instance, clause 6.3.2/6.3.3 of TS 28.554 [7];

Throughput at N3 interface: Upstream/Downstream GTP data throughput at N3 interface, clause 6.3.4/6.3.5 of TS 28.554 [7];
Data packet loss: Data volume of outgoing GTP data packets per QoS level on the N3 interface, from UPF to (R)AN and via versa clause 5.4.1.6 TS 28.552 [8]

	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 (serving cell and neighbour cells) and UE location information, TS 37.320 [12].

	UE location reports
	UE location information provided by the LCS with the anonymous ID, which can be used to correlate with MDT reports.

	QoE Data
	Detailed mesurements are FFS.

	S-NSSAI
	S-NSSAI as defined in clause 5.15.2, TS 23.501 [13]. MDAS uses this information to identify target gNBs or inter-RAT cells associated with a network slice perfroming handover optimization and may derive resource utilization and network performance analytics.

	Configuration Data
	Resoure configuration data including RAN and virtualized NFs. 

The current policy configured in the RAN related to the handover optimization.


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, with respect to: (i) time period, (ii) service or slice, (iii) specified KPIs, (vi) network conditions, e.g. load threshold.


6.5.1.3.x 

Analytics report on target gNB cell selection prioritization
The gNB resource analytics report contains the following information.

	Analytics Report of gNB resource consumption
	Attribute Name
	Description

	
	Identifier of the Handover Optimization issue 
	The identifier of the handover optimization issue, e.g. user plane congestion or control plane congestion, radio or virtulized.

	
	Indication of resource utilization issue type
	Indicates the type of the hadover optimization issue, e.g., ongoing or potential. 

	
	Time period
	Indicate the duration of the handover optimization issue.

	
	List of network entities 
	Objects involved, e.g. gNB(s), cells or RAT indication, slice.

	
	Root cause
	The root cause of the handover optimization issue, e.g. temporal load peak, radio conditions, Slice load, reliability, latency, etc.

	
	Criticality
	Severity level, e.g. critical, medium, low

	
	Recommendation Action
	Target cell selection prioritization, i.e. listing, of potential handover target cells with respect to residing cell considering: (i) indicated KPIs, e.g. throughput, reliability/latency, etc., (ii) handover percentage per target neighbor, e.g. gNB(s), cell(s) or RAT, (iii) service priority, (iv) slice, (v) validity period or validity conditions, e.g. load threshold, (vi) when to apply the policy and for how long, (vii) when to perfrom a HO.


End of Change
